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Clinical evidence of 
effectiveness in 


studies of 109 
D e D ^ 

hospitalized patients 

Employing objective observation 
by nurse-monitors, two double- 
blind hospital studies of hypnotic 
effectiveness evaluated 57 orthope 
dic patients, most postsurgical, anc 
52 other postsurgical patients,’ witi 
insomnia. Studies used similar pro- 
tocols of one nonmedication base- 
line night followed by seven nights 4 
of randomly-assigned Dalmane 
(flurazepam HCI!) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pro- 
longing sleep.* 
*When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment cf choice. Should the 


insomnia persist after the pain 1s relieved, consider 
Dalmane (flurazepam HCI). 
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Relatively safe 
well tolerated, is 










and relatively safe. Morning “1 
over" is infrequent. No unacce 
fluctuation in prothrombin ti m el 
been reported in patients on chron: 
warfarin therapy.^* The usual p recau- 
tions should be observed in patie nts | 
with impaired renal or hepatic func- d 
tion; in the elderly and debilitated, — 
initial dosage should be limited to — 

15 mg to help preclude oversedatio UR 
dizziness or ataxia. Y v 





























All-night relief of postsurgical 
Confirmed by patients’ insomnia...proved in practice 3 
subjective assessment" | 
The overwhelming majority of patients a. mane- 

concurred with the monitor’s objective reports: 
those receiving Dalmane reported on morning 
questionnaires that, on average, they fell asleep f U raze Dal | | H CI) 
faster, awakened fewer times and slept longer 
than patients taking placebo.” one As. 

One 30-mg capsule h.s—usual adult dosage 

t15 mg may suflice insome patients). 209 

One 15-mg capsule /r. s- ER 
| queo Meine ps 
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insomnia without repeating 
or increasing dosage 








Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research laboratory: 
B Sleep within 17 minutes, 
on average 
B Sleep ne 7 to 8 hours, 
on average 
m Sleep with fewer nighttime 
awakenings 
m Continued effectiveness 
over 28 corisecutive nights 
of administration 
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Dalmane 
(Tlurazepam 


Before prescribing Dalmane (flurazepam 
HCl), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions rec uiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sarv or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS de»ressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
during this period should almost al- 
ways be avoided. Consider possibility 
of pregnancy when instituting therapy; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
15 years of age. Though physical and psy- 
chological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
indivicuals or those who might increase 
dosage. 
Precautions: In elderly and debilitated, limit 
initial dosage to 15 mg to preclude over- 
sedation, dizziness and/or ataxia. Consider 
tential additive effects with other hypnot- 
ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
DEA occurred, particularly in elderly or 
debilitated patients. Severe sedation, leth- 
argy, disorientation and coma, probably 
indic 


ative of drug intolerance or overdosage, 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


have been reported. Also reported: head- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
hypotension, shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline phosphatase. 

D e: Individualize for maximum benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

“uppen: Capsules containing 15 mg or 30 
mg flurazepam HCl. 


REFERENCES: 

l. Meyer JA, Kurland KZ: Milit Med 
138:471-474, Aug 1973 

2. Fefler HL, Gibbons B: Med Times 
101:130-135, Aug 1973 

3. Data on file, Medical Department, 
Hoffmann-La Roche Inc., Nutley NJ 

4. Robinson DS, Amidon EL: Interaction of 
benzodiazepines with warfarin in man, in 
The Benzodiazepines, edited by Garattini S, 
Mussini E, Randall LO. New York, Raven 
Press, 1973, p. 641 
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EPITORIALS ite ane M TERT 


Newly Appointed Editor 
William R. Barclay, MD, Chicago 


A Tribute to Richard Warren, MD 
arthur E. Baue, MD, New Haven, Conn 


f You Don't Know 
ames L. Berk, MD, Cleveland 
E 


SFECIAL ARTICLE 


Reexamination /Recertification 
Robert A. Chase, MD, Fredric D. Burg, MD, Philadelphia 
Guiding thoughts on implementing continuing medical 
education in all specialties. 


ORIGINAL ARTICLES 


?rmmary Carcinoma of the Gallbladder 
»effrey M. Piehler, MD, Robert W. Crichlow, MD, Hanover, NH 
Dismal results from cholecystectomy even in early cases. 
More radical operations recommended. 


Dappler Examination vs Clinical and Phlebographic Detection 
of the Location of Incompetent Perforating Veins 
“homas F. O'Donnell, Jr, MD; Kevin G. Burnand, FRCS; Gilliam Clemenson: 
Michael Lea Thomas, FRCP, FRCR; Norman L. Browse, MD, FRCS, London 
Ultrasound did not add to the accuracy of the othe- methods. 


in-ahepatic Vascular Division in the Pig 
1. Camprodon, MD; J. Solsona, MD; J. A. Guerrero, MD C. G Mendoza, MD: 
-. Segura, MD; J. M. Fabregat, MD, Barcelona, Spain 


Logical point of division is intersegmental fissure ot median lobe. 


Pancreatic Abscess and Pseudocyst 
Fernard J. Owens lll, MD, Harold F. Hamit, MD, Charlott», NC 
An important differential. 


A^ Jew Infusion Flow Stabilizer 
Feri Laufer, MD; Dan Brun, Eng; Azriel Perel, MD; Herbert Freund, MD, Jerusalem 
Precise and constant infusion by an improved method. 


Ultasound Scan in Diagnosis of Peripheral Aneurysms 
Fobert P. Davis, MD; Harvey L. Neiman, MD: 
-—ames S. T. Yao, MD, PhD; John J. Bergan, MD, Chicago 


Use of diagnostic ultrasound in small, peripheral aneurysms. 


Sositary Thyroid Nodules 

Fachard D. Liechty, MD; Pailip T. Stoffel, MD; 

Cavid E. Zimmerman; Steven G. Silverberg, MD, Denver 
Thyroid suppression therapy caused only incomplet» 
regression on a minority of nodules. 

Editorial comment by Jerome J. DeCosse, MD, Milwaukee 


Treatment of Pneumatosis Cystoides Intestinalis W th Oxygen! 
James C. Gruenberg, MD; Surinder K. Batra, MD; Robert J. Priest, MAD, Detroit 
Gradient in partial pressures of nitrogen probably / 
responsible for beneficial effect. 


Camal Tunnel Syndrome Following Vascular Shunts for Hemodialysis 
Barbel Holtmann, MD, Charles B. Anderson, MD, St Louis / 
Three cases reported: probably a result of 
tissue volume changss in tunnel. 


P2rusate Composition in Renal Preservation 
P ul J. Garvin, MD; John E. Codd, MD: 
William T. Newton, MD; Vallee L. Willman, MD, St Louis 
Plasma protein fraction effective, and simpler than 
cryoprecipitated plasma. 


Cortents continued on p 4. 
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ntinued hon ns 
EXPERIMENTAL SURGERY : 


Temporary Liver Transplantation in Acute Liver Failure 
Alfonso Diaz, MD; Jean-Baptiste Ricco, MD; Dominique Franco, MD; 
M. Gigou; Anne-Marie Szekely, MD; Henri Bismuth, MD, Villejuif, France 


Technique kept dogs with lethal liver necrosis alive 


until regeneration occurred. 
Editorial comment by Eric W. Fonkalsrud, MD, Los Angeles 


CLINICAL NOTES 


Tuberculous Infection in a Vascular Prosthesis 
Richard A. Wright, MD; Frank Yang. MD; Wesley S. Moore, MD, San Francisco 
Infection by an unusual patr ogen. 
Congenital Cystic Dilation of the Bile Duct Associated 
With Laurence-Moon-Biedl-Bardet Syndrome 
Ryoichi Tsuchiya, MD; Ryusuke Nishimura, MD; Toshiya Ito, MD, Nagasaki, Japan 
Unusual togetherness. 


TECHNIQUES 


A Simple Modification of the Childs Intestinal Plication Method 
Robertc Blanco-Benavides, MD, Mexico City 
Inte-esting “pull out’’ fixation catheter. 
The Repair of Extracranial Carotid Artery Aneurysms 


René Galber, MD; Kangwaklai Kiat, MD; Satish Khaneja, MD; Geoffrey O'Malley. MD; 


Richard M. Stillman, MD; Philip N. Sawyer, MD, Brooklyn, NY 
Gas endarterectomy and aneurysmorrhaphy a simple 
and effective method. 


BRIEF CLINICAL NOTES 


idiopathic Rupture of the Iliac Vein 
Louis Brown, MD; Fernando Sanchez, MD; Henry Mannix, Jr, MD, Hartford, Conn 
Ruptured iliac vein: a rare clinical puzzle. 
Delayed Perforation of the Innominate Vein During Hyperalimentation 
James J. Reilly, MD; A. Benedict Cosimi, MD; Paul S. Russell, MD, Boston 
Reemphasizes advantages of subclavian route over the jugular. 
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Letters to the Editor 
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Cornelius Doherty, MD, San Francisco, James A. Pittman, MD, Laurel, Miss 


Mesenteric Trap 
J. Lynwood Herrington, Jr, MD, Nashville, Tenn 


Duodenal Stump Closure 
J. Lynwood Herrington, Jr, MD, Nashville, Tenn, Raphael Chung, MD, lowa City 


Balloon Flotation Catheter 
Victcr Dy; Bunichi Nagawaka; T2ruo Matsumoto, Philadelphia 
Angiography in Lower Gastrointestinal Bleeding 
Barry T. Katzen, MD, Alexandrie, Va, Charles E. Lucas, MD, Detroit 
Division of Pyitiformis Muscle 
George E. Moore, MD; Karl Stecher, Jr, MD, Denver; Tomoji-Mizuguchi, MD, 
Des Moines, lowa 1 
Gastroduodenai ,Crohn Disease 
Aller J. Zagoren, DO, Cherry Hill, NJ 
Bleeding From Ac¥enoma ot the Liver 
Robert E. Fechner, ! ID. Houston 
Consultants t 
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The Ultrastructure of CSollagen (Lonacre, ed) 


Reviewed by Robert M. oldwyn, MD, Brookline, Mass 
Operative Surgery—Ear (Ballantyne, ed) 
Reviewed by Marshall Strgome, MD, Boston 


Atlas of Enteroscopy (Dffem!ing, et al) 
Reviewed by Paul H. Sug arbaker, MD, Bethesda, Md 


Venous Surgery in the Lapwet Extremities (Swan, ed) 
Reviewed by Edward A. Edwards, MD, Boston 
Centennial Conference on§ Laryngeal Cancer (Alverti and Bryce) 
Reviewed by Robert M. Golcfiwyn, MD, Brookline, Mass 
Index to Advertisers 
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"cuder. In shaker-top vials. Especially useful in the bacteria found topically. And, since these antibiotics are 


treatment of suppurating or serous discharging lesions, seldom used systemically, the patient is spared sen- 
Winter sitization to those antibiotics which might later be | 4 

required systemically. ig 
“amous Neosporin ® (polymyxin B-bacitracin- d 
neomycin) therapy. In convenient powder form. 


"nf2cted ulcers, moist or oozing lesions, an 
?ticinous areas." 

A combination of three antibiotics with a spec- 
turn of action encompassing virtually all pethogenic 
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NEOSPORIN' Powder 
(polymyxin B-bacitracin-neomycin) 


NEOSPORIN* POWDER 
PO-."MYXIN B-BACITRACIN-NEOMYCIN 
FOR TOPICAL USE ONLY (NOT STERILE) 


CONTFAINDICATIONS: This »roduct is 


DOSAGE AND ADMINISTRATION: Apply 
contraindicated in those individue's who have 


lightly to the area to be treated as often as 


DESCRIPTION: Each gram contains: 


Aemorin® brand Polymyxin B Sulfate 5,000 
* Unts zinc bacitracin 400 Units; neomycin sulfate 
(eauivalent to 3.5 mg neomycin base) 5 mg; ina 


special lactose base. 





shown hypersensitivity to any of it: components. 
WARNING: Because of the potential hazard of 
nephrotexicity and ototoxicity dueto neomycin, 
care should be exercised when using this 
product n treating extensive burns. trophic 
ulceraticn and other extensive conditions where 
absorptien of neomycin is possible In burns 


needed; treatment area may be covered with a 
dressing or left exposed, as desired. In biopsy 
sites, dermabraded areas, etc., the powder may 
be mixed with a little powdered gelatin foam to 
provide concurrent hemostasis. 


SUPPLIED: Shaker-top vial of 10 g 


NDC 0081-0744-99. 
Complete literature available on request from 
Professional Services Dept. PML. 


"INDICATIONS: Based on a review of 
tai= drug by the National Academy of 
5ciences — National Research Council 
ane /or other information, FDA has 


where more than 20 percent of the body surface 
is affected, especially if the patient ^as impaired 
renal furction or is receiving otheraminoglyco- 
side antibiotics concurrently, not more than one 










cza-sified the indications as follows: applicatien a day is recommended 1 
“Pessibly” effective: For topical adminis- PRECAUTIONS: As with other aatibiotic £ : 1 

‘sat on for the treatment of the listed preparations, prolonged use may result in over- # 
‘ec. lized infections or for suppressive rowth o nonsusceptible organisres, including | 
the-apy in such conditions: Joni Appropriate measures shou be taken if 





?-cohylactic: Postoperative and traumatic 
sarace wounds, biopsy sites, skin grafts 
anc donor sites, dermabrasion. 
Therapeutic (when infected b susceptible 
e g@anisms): Vascular ulcers, decubitus 
wicers, pyodermas, infected eczemas, 
infected dermatoses, 

Fm classification of the less-than- 

€ fc-tive indications requires further 
investigation. 


this occu:s. It is to be noted that the powder is 
not intended for sterile use in surgical pro- 
cedures sich as those involving ablloruinal or 
thoracic body cavities. 

ADVERSE REACTIONS: Neomwcin is a not 
uncommon cutaneous sensitizer. Articles in the 
current lixerature indicate an increase in the 
prevalence of persons allergic to neomycin. 
Ototoxicisy and nephrotoxicity have been 
reported see Warning section). 
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; Nebcin: 


tobramycin sulfate 





[n treating serious gram-negative infections... 


ectivenes 


d safety are of ` 





equal importance 


When prescribing antibiotics for patients with serious infections, every physician weighs 


effectiveness against safety ...and tries not to sacrifice one for the other. 


General effectiveness 


The general effectiveness of Nebcin is now well known. Clinical studies have shown Nebcin to be 
indicated in the treatment of septicemia; C.N.S. infections, including meningitis; neonatal sepsis; 
serious lower respiratory infections; gastrointestinal infections, including peritonitis; skin, bone, 
and soft-tissue infections, including burns; and serious complicared and recurrent urinary tract 


infections caused by susceptible strains of the organisms listed below. 


Nebcin is usually active against most strains of the following 
organisms: 
Pseudomonas aeruginosa 
Proteus sp. (indole-positive and indole-negat:ve), including 
Proteus mirabilis, Pr. morganii, and Pr. vulgaris 
Escherichia coli | 
Klebsiella-Enterobacter-Serratia group 
Citrobacter sp. 
Providencia sp. 
Staphylococci, including Staphylococcus aureus (coagulase- 
positive and coagulase-negative) 


1 Safety 


Nebcin has been studied in 3,506 patients. Close analysis of 
adverse reactions reported suggests that Nebcin provides a 
desirable balance of effectiveness and safety. 

In the 3,506 case reports submitted to El: Lilly and Company, 
drtig-related.side-effects (including abnormal laboratory values) 
were reported in 136 (3.9 percent) of the patients. Those of doub:ful 
relationship to Nebcin were noted in 233 (6.6 percent). Adverse 
reactions were severe enough to warrant discontinuation of the 
drug in seventy cases. 


Bendush. C.L., and Weber, R.: Clinical Results with Tobramycin Sulfate: A Summary of 
Worldwide Experience, J. Infect. Dis. (Supplement) (in press). 
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WARNINGS 


Patients treated with Nebcin should be under 
close clinical observation. because tobramycin 
and other aminoglycoside antibiotics have an 
inherent potential for causing ototoxicity and 
nephrotoxicity 

Both vestibular and auditory ototoxicity can 
occur Eighth-nerve impairment may develop if 
patients have preexisting renal damage and if 
Nebcin is administered for longer periods or in 
higher doses than those recommended 

Tobramycin is potentially nephrotoxic. Renal 
and eighth-nerve function should be closely 
monitored in patients with known or suspected 
renal impairment and also in those whose renal 
function is initially normal but who develop signs 
of renal dysfunction during therapy Such 
impairment may be characterized by cylindrurta. 
oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN. NPN. or creatinine) 
Evidence of impairment in renal. vestibular, Or 
auditory function requires discontinuation of the 
drug or dosage adjustment 

Nebcin should be used with caution in 
premature and neonatal infants because of their 
renal immaturity and the resulting prolongation of 
serum half-life of the drug 

In the case of overdosage or toxic reactions 
peritoneal dialysis or hemodialysis will help 
remove tobramycin from the blood 

Serum concentrations should be monitored 
when feasible. and prolonged concentrations 
above 12 mcg ./ml. should be avoided. Urine 
should be examined for increased excretion of 
protein, cells, and casts 

Concurrent and sequential use af other 
neurotoxic and/or nephrotoxic antibiotics, 
particularly streptomycin, neomycin. kanamycin 
gentamicin. cephaloridine, paromomycin 
viomycin. polymyxin B. colistin. and vancomycin 
should be avoided 

Nebcin should not begiven concurrently with 
potent diuretics Some diuretics themselves cause 
ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by 
altering antibiotic concentrations im serum and 
tissue 

Usage in Pregnancy -Safety of this product for 
use during pregnancy has not been established 





imdiciinde of derer elfects 


Acve-se Reactions in the Renal System 











Condition or Adverse Effects 
Laboratory as Classified by Investigator 
nino Releted Doubtful 
Ser am qieatinine 36 2s 
BUN 21 43 
Creati ine clearance 1D 28 
Cass 6 13 
Bloodurea 12 14 
Albemnuria 1 4 
Uncasd 1 0 
WBC 1 5 
REC D 5 
88 141 


(in 53 patients)* (in 105 patients )* 





*Twe patients are included in both categories; therefore, a tota: 
of Be had 229 abnormal (related plus doubtful) adverse effects. 


Nervous system: 
incidence of adverse effects 


Acwe-se Reactions in the Nervous System 


Number of Effects 


Condition as Glassified by Investigator 
Related Doubtful 
VestibuWar 
Demess 9 a 
Vestoular disturbances 5 1 
"vssiigmus 2 0 
Verto 2 0 
Auditc-y 
t— Hea-ng decrease 5 1 
 hnrzus a 2 
Termmorary hearing loss 4 o 
Headache 1 5 
Taste O0 2 
Apes O 1 
Astera 0 1 
Nee owathy (not specified) p 1 
32 23 


(in 23 patients) (in 21 patients) 


In »stients with normal renal function who do 
no: receive Nebcin in higher doses or for longer 


perieds of time than those recommended, the 
risk »f toxic reactions is low. However, patients 
treated with Nebcin should be under close 
clini-al observation, because tobramycin and 
othe: aminoglycoside antibiotics have an 
inhecent potential for causing ototoxicity and 
nepk rotoxicity. 


for serious 
, -Stam-negative 
infections 
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select ^ Neb cin | 


tobramycin sulfate. ~ 





Renal function changes, as shown 
by rising BUN, NPN, and serum 
creatinine and by oliguria, have 
been reported with Nebcin, 
especially in patients on high dosage 
and/or prolonged therapy and 
particularly in these with known or 
suspected renal impairment. The 
accompanying table summarizes the 
renal effects found in the study 
group of 3,506 patients. 


Adverse effects on both the 
vestibular and auditory branches of 
the eighth nerve ean occur. 
Impairment of eighth-nerve 
function is most likely in patients 
with renal damage, especially in 
those on high dosage and/or 
prolonged therapy. | Effects on 
vestibular and/orauditory function 
in the group of 3,506 patients are 
shown in the accompanying table. 


and minimize risk 


1. 


2. 


6. Assess auditory and vestibular function — 


A 





. Examine urine for an increase in 


. Monitor renal function in all high-risk — 


. Monitor serum concentrations when 


Follow recommended dosage schedules — 
for all patients; adjust dosage and/or x; 
dosage intervals in patients with, 
impaired renal function. 


Monitor patients whose renal function 
is initially normal but in whom oliguria 
or evidence of nitrogen retention 
(increasing serum creatinine, BUN, or 
NPN) develops during therapy. 


| 
y 
J 
[ 


protein, cells, and casts. 


patients —the elderly, debilitated, and 
those with impaired renal function 
caused by trauma, surgery, infection, or 
chemotherapy. 





feasible, and avoid prolonged levels 
above 12 mcg./ml. Determine serum 
concentrations if the dosage is increased ` 
above those usually re commete 







during prolonged treatment in patients — 
with known or suspected renal "3 
impairment and in those with initially 
normal renal function who develop 
signs of renal dysfunction during 
therapy. 


Avoid the concomitant or sequential E. 
use of drugs that are potentially ototoxic — 
or nephtatoxic. 
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WARNINGS 
Patients treated with Nebcin should be under close clinical observat on, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 
Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
|  isadministered for longer periods or in higher doses than those 
recommended. 
Tobramycin is potentially nephrotoxic. Renal anc eighth-nerve function 
- should be closely monitored in patients with known or suspected renal 
| impairment and also in those whose renal function is initially normal but 
Eu — who develop signs of renal dysfunction during therapy. Such impairment 
— | . may becharacterized by cylindruria, oliguria, proteinuria, or evidence of 
— | nitrogen retention (increasing BUN, NPN, or creatinine). Evidence cf 
= | . impairment in rena’, vestibular, or auditory function requires discortinua: 
— |  tionof the drug or dosage adjustment. 

- A Nebcin should be used with caution in premature and neonatal infants 
^| because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 

- prolonged concentrations above 12 mcg. / ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

- Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
sntiblotics, particularly streptomycin, neomycin, kanamycin, gentemicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

— Nebcin should not be given concurrently with potent diuretics. Some 
— diuretics themselves cause ototoxicity, and intravenously administered 
| diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
. tions in serum and tissue. 
E] Usage in Pregnancy—Safety of this product for use during pregnancy 
| has not been established. 






i Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
P . group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
ud tionisa clear and colorless sterile aqueous solution for parenteral administra- 

- tion. It is stable and requires no refrigeration. 
$ | Indications and Usage: Nebcin is indicated for the treatment of ser ious infections 
i He caused by susceptible strains of the following microorganisms: Pseudomonas 

m aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 

-— Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 
— __ fococci, including Staphylococcus aureus (coagulase-positive and 
- . .coagulase-negative). 

- Nebcin is indicated in the treatment of septicemia; central-nervous- system 
— infections, including meningitis; neonatal sepsis; serious lower respiretory infec- 
: —— A tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
^. — And soft-tissue infections, including burns, caused by the susceptible organisms 
= listed above. Clinical studies have shown Nebcin also to be effective in serious 
Rs complicated and recurrent urinary tract infections due to these organisms. 

Es - Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 

= . episodes of urinary tract infections unless the causative organisms are not 

- — Susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
—  — in serious staphylococcal infections when penicillin or other potentially less toxic 
A _ drugs are contraindicated and when bacterial susceptibility testing and clinical 
> emnt indicate its use. 

- Bacterial cultures should be obtained prior to and during treatment to isolate 
ad -and identify etiologic organisms and to test their susceptibility to tobramycin. If 
NS . susceptibility tests show that the causative organisms are resistant to tobramy- 
EX - ein. other appropriate therapy should be instituted. In patients in whom gram- 

. negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
— jn whom concurrent therapy with a penicillin or cephalosporin and an 3minogly- 
ORAS à coside may be indicated, treatment with Nebcin may be initiated before the 

— — A results of susceptibHity studies are obtained. The decision to continue therapy 

i with Nebcin should be based on the results of susceptibility studies, the 

— Severity of the infection, and the important additional concepts discussed in the 
— ... WARNINGS box above. 


7 


T Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
B to its use. 

ee Warnings: See WARNINGS box above. 

i. Precautions: Specimens should be collected during therapy for examination, as 
_ .. recommended in the WARNINGS box. 

". Neuromuscular blockade and respiratory paralysis have been reported in cats 
—— — receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 

Neg prolonged or secondary apnea may occur should be considered if tobramycin is 
-administered to anesthetized patients who are also receiving neurom ascular 

p: - blocking agents, such as succinylcholine or tubocurarine. 
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a if ein bah ol sceptible Or GANE occurs, “appropriate therapy should 
 beinitiated. 
. Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 


BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity—Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, ae in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal Riaclion 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides— I.M. / I.V.: 

Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./Kg./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./ day 

administered in three or four equal doses. This dosage should be reduced to 

3 mg./Kg./day as soon asclinically indicated. (Referto Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function)— 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 

The usual duration of treatment is seven to ten days. 

Dosage guidelines for adult or pediatric patients with reduced renal function— 
After a loading dose of 1 mg. /Kg., subsequent dosage must be adjusted either 
with reduced doses at eight-hour intervals or with normal doses at prolonged 
intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* To calculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available and the 
patient's condition is stable), the following formula may be used: 

1 mg./Kg.q.(6 x serumcreatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration— The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to "ey 
minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg./Kg.q.8h. 
(Total, 5 mg./Kg./day) 


Usual Dose for 
For Patient Serious Infections 
Weighing 
Lb. 1 mg./Kg.q.8h. 
(Total, 3 mg./Kg./day) 


mg./dose 
q. 8h. 
120 mg. 
115 mg. 
110 mg. 
105 mg. 
100 mg. 
95 mg. 
90 mg. 
85 mg. 
80 mg. 
75 mg. 
70 mg. 
65 mg. 
60 mg. 
55 mg. 
50 mg. 
45 mg. 
40 mg. 





tApplicable to all product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber.stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
mli., 2 ml., rubber-stoppered. 

Hyporets (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 

Each ml. alsocontains 5 mg. phenol asa preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. disodium edetate, and water for injection, q.s. Sulfuric acid and/or 


sodium hydroxide may have been added to adjust the pH. [030476] 
Additional information available 
S to the profession on request. 
uL, Eli Lilly and Company < 
Indianapolis, Indiana 46206 E 
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Clinical Studies prove 
LE.D, Anti-Embolism Stockings reduci 
the incidence of Deep Vein Thrombosis 





Non-Stocking 


63 
21 


ROPES PETETITET: oe 
Incidence of DVT 


Control Group 
Non-Stocking 


Incidence of DVT 50% 


1. E»rahim, S. Z., Scurr, J. H., and LeQuesne, L. P. “The Effect of Graded 
Gompression (TED) Stockirgs on the Incidence of Post-Operatize 
Leep Vein Thrombosis." Eleventh Cc ngress of the European Soeiety 
t5r Surgical Research, Dublin 1976. 

&. Holford, C. P., and Bliss P. M., “The Effect of Graduated Static Com- 
rression on Isotopically Diagnosed Deep Vein Thrombosis of tbe 
beg." Surgical Research Soc-ety, Winzer Meeting, Royal Co lege af 
Surgeons, January 1976. 


CONTRAINDICATIONS Stockings may not be recommends:d for 

padents with the following: 

1. Any local leg condition in which Stockings would interfere, such as: 
a. dermatitis, b. vein ligation (immediate post-operative , 
c. gangrene, d. recent skin graft. 

&. Severe arteriosclerosis or other ischemic vascular disease. 

3. Massive edema of legs or pulmonary edema from congessive t=art 
failure. 

4. «Extreme deformity of leg. 
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Two recently completed studies provide 
clinical evidence that T.E.D. Anti-Embolism 
Stockings effectively reduce the incidence oi 
deepvein thrombosis (DVT). 

Inone study, I1#5 fibrinogen was used to 
measure the incidence of DVT in 63 patients 
undergoing major abdominal surgery. One 
leg of each of the patients was fitted with a 
T.E.D. Anti-Embolism Stocking. The other 
was left non-compressed. 

Scanning of the patients revealed over 
four times as many cases of deep vein 
thrombosis in the non-stocking group 
as inthe stocking group. 

Inthe other study, radioactive 1125 fibrino- 
gen was also used. Seventy major surgical 
patients were divided into two groups 
matched for age, type of operation, duration 
of operation, and incidence of malignancy. 
One group was fitted with T.E.D. Anti- 
Embolism Stockings pre-operatively. The 
control group was non-compressed. 

The results showed that T.E.D. Anti- 
Embolism Stockings reduced the incidence 
of DVT by half.? 

Fora more detailed account ofthe two 
studiss and reports on other recent research 

write The Kendall Company, One Federal 
Street, Boston, Mass.02101. 
Attention: T.E.D. Product Center. 


KENDALL : 


INNOVATORS IN PATIENT CARE 


PRECAUTIONS: 
1. Proper sizing and application must be assured. 


&. For full-leg style T.E.D.'s, avoid interference of side panels or 
waistband with incisions, drainage tubes, catheters, or other 
exterior devices. 

CAUTION: Federal law restricts this device to sale by or use on the 

order of a physician. 


“1976 the Kendall Company 
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Ins structions F For Authors 


i 
ET 


- Send manuscripts by first-class mail to the Chief Editor, 
i Warren, MD, 319 Longwood Ave, Boston, MA 02115. 
— Manuscripts are received with the understanding that they are not 
E. . under simultaneous consideration by another publication. Ac- 
^e E manuscripts become the permanent property of the 
2 AM ARCHIVES and may not be Pane elsewhere without permission 


“ae pe the publisher (AMA) 
E 


© Auflhar Responsibility. — II nosepted manuscripts are subject to 
E y editing. The author will receive an edited typescrip: rather 
N E Ua an galley proofs for approval. The author is responsible for all 
ne a dai in his work, including changes made by the copy 
Designate one author as correspondent and provide his address 
E and telephone number. Order reprints at the time the typescript is 
3 . T6 turned after editorial processing. Specify address to which 
a rec uests for reprints should be sent. 
es Manuscript Preparation.—Submit an original typescript and two 
— high-quality copies of the entire manuscript. All copy (including 
. _ references, legends, and tables) must be typed double-spaced on 22 
ʻA 2 X 28cm (8% x 11-inch), heavy-duty white bond paper Ample 
Bees should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
Paci tious given names). Real names or initials should not be used 
Po 

ES ifa the text, tables, or illustrations. 


. Titles.—Titles should be short, specific, and clear. They should 
io ‘not exceed 42 characters per line, including punctuation and 
E spaces, and be limited to two lines, if possible. 


ca | Style of Writing.—The style of writing should conform to accept- 
Pc able English usage and syntax. Slang, medical jargon, obscure 
E- gore vations, and abbreviated phrasing are to be avoided. 


— Informed Consent.— Manuscripts reporting the results of experi- 
B onte investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained zfter the 


paire of the procedure(s) had been fully explained. 


 Abstract.— Provide an abstract (135-word maximum) of the arti- 
2 is. including statements of the problem, method of study, results, 


A, E and conclusions. The abstract replaces the summary. 
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= References.— List references in consecutive numerical order (not 
E “A aA iphsbetically) Once a reference is cited, all subsequent citations 
. should be to the original number. All references must be cited in 
E the text or tables. Unpublished data and personal communications 
p. “should not be listed as references. References to journa articles 
de v sh ould include (1) author, (2) title, (3) journal name (as abbreviated 
i in Index Medicus), (4) volume number, (5) inclusive page numbers, 
. and (6) year, in that order. References to books should include (1) 
. author(s), (2) chapter title üf any), (3) editor (if any), (4) title of 
he S cok /15) city of publication, (6) publisher, and (7) year. Volume and 
2 E edition numbers, specific pages, and name of translator should be 
. included when appropriate. The author is responsible for the 
. accuracy and completeness of the references and for their correct 
— text citation. 
.— "Metrication.^ All measurements must be in metric units. English 
units may also be given parenthetieally if the measurements were 
— originally done in English units. 
Illustrations.—Use only those illustrations that clarify and 
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glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 


. be legible after reduction to column size. Artwork submitted for 


publieation may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). | 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The AncHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 


unless accompanied by original transparencies. All HM 


should be carefully packed and sent with the manuscript. 


Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.—Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. | 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28-em (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 


Letters to the Editor.-The editor will be pleased to receive | 


correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked "For Publication." No more than two references are 
permitted, and illustrations are A CSepta d only when essential to 
the message. 


Brief Clinical Notes.—The ARCHIVES welcomes the submission for 


review of Brief Clinical Notes. These are to consist of no more than 


fa 


"n | . augment the text. Submit illustrations in duplicate, ur mounted 400 words, two references, and one illustration. The Synopsis- 
- . . and untrimmed. Do not send original artwork. Send high-contrast Abstract should not exceed 80 words. 
— 10 Arch Surg—Vol 112, Jan 1977 Instructions for Authors 
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Parenteral Nutrition 





Total or Supplemental 
Parenteral Nutrition 


Whenever IV nutritional support is indicated, 
total or supplemental, short-term or long-term, 


(ML Iti-Vitamin Infusion) 





Each ‘05c. ampul* or 5 cc. Concentrate vial; : 
provassg 


da n le aN C E urere seeds 590 mg. 
QU a EPEE A LI Ne 10,000 I.U. 
Vitaman 2* (ergocalciferol) ......................... 1,0001. U. 
Thiamipm HOT(B:) A AEE NE 50 mg. 
PRMD (Bo T. Les ree aaa 10 mg. 
N HC} (Be) ............... ess 15 mg. 
RS int Su a A 100 mg. 
IEMono...:... cuore eec 25 mg 
Vitamin =+ (dl-alpha tocopheryl acetate) .......... 51.U 


‘Withssowsthytan laurate 1%, sodium hydroxice 1%, 
butylaves hydroxytoluene 0.003%, butylated 
hydroxyanisole 0.000895; and gentisic acid 
ethanclamide 2% as preservative. 
**WitF prcoylene glycol 30% as stabilizer and 
presemeive, sodium hydroxide for pH adjustment, 
p soretwtan laurate 1.6%, butylated hydroxytoluene 
0.006%. 5utylated hydroxyanisole 0.001594: in 
Concentsate as riboflavin-5-phosphate. 
*Oil-selut-e vitamins A, D and E water solubilized 
aith screthytan laurate; covered by U.S. Patent 
= No. Z 17,299. 
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The comprehensive 
mult vitamin infusion 


Contains C and B-complex 
vitamins as well as water- 
solubilized A, D and E vitamins 


BRIEF SUL MARY 


INDICATIONS: in ?mergency feedings — Surgery, 
extensive berns, fractures and other trauma, severe 
infectious diseases, comatose states. etc. may 
provoke a ‘stress’ situation with profound alterations 
in the body's metapolic demands and comsequent 
tissue depletion efnutrients. As a result, wound 
healing maybe impaired, enzyme activity disturbed, 
hematopoiesic tissues affected; hypoproteinemia 
and edema may appear; convalescence :s thus 
prolonged. 


In such patients M.I. (administered in intravenous 
fluids under »roper dilution) contributes ostimum 
vitamin intake toward maintaining the boay’s normal 
resistance and repair processes. 


DIRECTIONS FOR USE: M.V.I. is ready tor 
immediate use when added to intravenous infusion 
fluids. 

For intravenous feeding, one daily dose c: 10 cc. of 
M.V.l. or 5 cc. of MV.I. Concentrate added directly to 
not less than: 500 cz., preferably 1,000 cc of 
intravenous dextrose, saline or similar infesion 
solutions...p:asma protein hydrolysates, stc. 


PRECAUTION: Allergic reaction has been known 
to occur following intravenous administration of 
solutions containing thiamine. 


CAUTION: Not to be given as a direct undiluted 
intravenous injection as it may give rise to 
dizziness, faintness, etc. 


THERAPEUTIC NOTE: Intravenous use should 
be discontinued as early as practical in favor of an 
intramuscular or oral vitamin preparation, if 
deemed advisable. , . 
HOW SUPPLIED: M.V.I.—10 cc. ampuls, boxes of 
25 and 100 (NSN 6505-00-455-9955/NSN 6505- 
00-424-98084A). 

M.V.l. CONCENTRATE 5 cc. vials, boxes of 25. 
Available in 100s only (NSN 6505-00-212-61 56A). 


: USV Laboratories, Division 
Xs USV Pharmaceutical Corp. 
LABORATORIES Tuckahoe. N.Y 10707 
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Serious post-surgical infections can't wait *or therapy, while you wait for culture 
results. And since surgical patients and surgical pathogens vary, you'll need 
reliable, broad coverage. Ancef' offers: 


GS Broad coverage of the major areas of post-surgical infection 


Skin and Soft-Tissue Infections: 


Staphylococzus aureus (penicillin-sensitive and penicillin-resistant) and group A beta-hemolytic 
Streptococci and other strains of streptococci. 


Respiratory Tract Infections: 


Streptococcus pneumoniae (formerly D. pneumoniae), Klebsiellaspecies, Hemophilus influenzae, 
Staphylococcus aureus (penicillin-sensitive ard penicillin-resistant) and group A beta-hemolytic 
streptococci. 


Urinary Tract Infections: 
E. coli, Proteus mirabilis, Klebsiella species ard some strains of enterobacter and enterococci. 


EE High and prolonged serum levels 


^p Single 1 gram IV injections in healthy adult vclunteers produced average peak serum levels of 190.0 
mcg/ml. At four hours, levels of 16.5 mcg/ml were still present. 


EMEN Convenient IV or IM administration at same dosage schedule 


When culture results return, if the indicated organism :s sensitive to Ancef' —and chances are it will 
be—therapy is already under way. If it isn't sensitve, then ‘Ancef’ should be discontinued and an 
appropriate antibiotic shoulc be selected. 


Adverse Reactions 


Reported adverse reactions include pain on injection, rash, G.I. symptoms, pruritus and phlebitis. 
For a complete list o? reported adverse reactions. please see next page. 


Warning: In penicillin-sensitive patients, cephalosporims should be used with caution because of 
evidence of partial cross-allergenicity of the penicillins and cephalosporins. 


Please see next page for a brief summary of preseribirg information. 


Smith Kline &French Laboratories 
Philadelphia, Pa 


ANCEF iv 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 


Injection: 250 mg, 500 mg, and 1 gram vials 


. SK&F 





a SmithKline Company 
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1-yl) acetamido ]-5-thia- 1-azabicyclo [4.2.0] oct-2-ene-2-carboxylic 
acid. The sodium content is 46 mg. per gram of cefazolin 

ACTIONS 

Microbiology: ín vitro tests demonstrate that the bactericidal action 
of cephalosporins results from inhibition of cell wall synthesis. Ancef 
is active against the following organisms n vitro 


Staphylococcus aureus (penicillin-sensitive and penicillin-resistant) 


Group A beta-hemolytic streptococci and other strains of strep- 
tococci (many strains of enterococci are resistant) 
Streptococcus pneumoniae (formerly Klebsiella Species 

D pneumoniae) Enterobacter aerogenes 
Escherichia col Hemophilus influenzae 
Proteus mirabilis 
Most strains of Enterobacter cloacae and indole positive Proteus 
(P. vulgaris. P. morgani, P. rettgeri) are resistant. Methicillin- 
resistant staphylococci, serratia, pseudomonas, mima, herellea 
species are almost uniformly resistant to cefazolin. 


INDICATIONS 

Ancef (sterile cefazolin sodium, SK&F) is indicated in the treatment 
of the following serious infections due to susceptible organisms: 
Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae). Klebsiella species. Hemophilus influenzae, 
Staphylococcus aureus (penicillin-sensitive and penicillin-resistant), 
and group A beta-hemolytic streptococci 

Injectable benzathine penicillin is considered to be the drug of 
choice in treatment and prevention of streptococcal infections, 
including the prophylaxis of rheumatic fever. Ancef is effective in 
the eradication of streptococci from the nasopharynx; however, 
data establishing the efficacy of Ancef in the subsequent preven- 
tion of rheumatic fever are not available at present 

Genitourinary tract infections due to Eschenchia coli, Proteus 
murabilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 

Skin and soft-tissue infections due to Staphylococcus aureus 
(penicillin-sensitive and penicillin-resistant) and group A beta- 
hemolytic streptococci and other strains of streptococci 

Bone and joint infections due to Staphylococcus aureus 


Septicemia due to Streptococcus pneumoniae (formerly D 
pneumoniae), Staphylococcus aureus (penicillin-sensitive an 
penicillin-resistant), Proteus mirabilis, Escherichia coli. and Kiebsiella 
Species. 

Endocarditis due to Staphylococcus aureus (penicillin-sensi'ive and 
penicillin-resistant), and group A beta-hemolytic streptococci 
Appropriate culture and susceptibility studies should be performed 
to determine susceptibility of the causative organism to Ance 
CONTRAINDICATIONS 

Ancef (sterile cefazolin sodium, SK&F) is contraindicated in patients 
with known allergy to the cephalosporin group of antibiotics 
WARNINGS f 

BEFORE CEFAZOLIN THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCEHNING PREVIOUS HYPER- 
SENSITIVITY REACTIONS TO CEPHALOSPORINS AND PENI- 
CILLIN. CEPHALOSPORIN C DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY IN PENICILLIN-SENSITIVE PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY P 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES 


There is some clinical and laboratory evidence of partial cross- 
allergenicity of tne penicillins and the cephalosporins. Patients have 
been reported to have had severe reactions (including anapt ylaxis) 
to both drugs 

Any patient who has demonstrated some form of allergy, par 

ticularly to drugs, should receive antibiotics cautiously. No exception 
should be made with regard to Ancef. 

Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established 


When Ancef is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required 
(see dosage instructions). A false positive reaction for glucose in the 
urine of patients on Ancef has occurred with Clinitest* tablets solution 


ADVERSE REACTIONS 
The following reactions have been reported. 


Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and 
eosinophilia have occurred. 


Blood: Neutropenia, leukopenia, thrombocythemia and positive 
direct and indirect Coombs tests have occurred 


Hepatic and Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of 
renal or hepatic impairment. Mad: 


Gastrointestinal: Nausea; anorexia, vomiting, diarrhea, oral can- 
didiasis (oral thrush) have been reported 


Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has 
been noted 


DOSAGE AND ADMINISTRATION 
Ancef may be administered intramuscularly or intravenously after 
reconstitution. 


Dosage 

In adults, usual dosage for pneumococcal pneumonia is 500 mg. 
every 12 hours. In acute, uncomplicated urinary tract infections, 
usual dosage is 1 gram every 12 hours. In mild infections caused by 
susceptible Gram positive cocci, usual dosage is 250 to 500 mg 
every 8 hours. In moderate to severe infections, usual dosage IS 

500 mg. to 1 gram every 6 to 8 hours. Ancef has been administered 
in dosages of 6 grams per day in serious infections such as 
endocarditis 


‘Ancef may be used in patients with reduced renal function with the 
following dosage adjustments: Patients with a creatinine clearance 
of 55 ml./min. or greater or a serum creatinine of 1.5 mg. % or less 
can be given full doses. Patients with creatinine clearance rates of 

35 to 54 ml./min. or serum creatinine of 1.6 to 3.0 mg. % can also 

be given full doses, but dosage should be restricted to at least 8-hour 
intervals. Patients with creatinine clearance rates of 11 to 34 ml./min. 
or serum creatinine of 3.1 to 4.5 mg. % should be given 1/2 the 
usual dose every 12 hours. Patients with creatinine clearance rates of 
10 ml. /min. or less or serum creatinine of 4.6 mg. % or greater 
should be given 1/2 the usual dose every 18 to 24 hours. All reduced 
dosage recommendations apply after an initial loading dose 
appropriate to the severity of the infection 


In children, a total daily dosage of 25 to 50 mg. per kg. (approx- 
imately 10 to 20 mg. per pound) of body weight, divided into three 

or four equal doses, is effective for most mild to moderately severe 
infections. Total daily dosage may be increased to 100 mg. per kg. 
(45 mg. per pound) of body weight for severe infections. Since safety 
for use in premature infants and in infants under one month has 

not been established, the use of Ancef in these patients is not 
recommended. 

For additional information on dosage and administration, see 
package literature or contact your SK&F Representative 

HOW SUPPLIED 

Ancet* (sterile cefazolin sodium, SK&F) —supplied in vials equivalent 
to 250 mg.. 500 mo., or 1 gram of cefazolin; in “Piggyback” Vials 

for intravenous admixture equivalent to 500 mg. or 1 gram of 
cefazolin; and in Pharmacy Bulk Vials equivalent to 5 grams or 


10 grams of cefazolin. 


Smith Kline &French Laboratories. 
Philadelphia, Pa 
a SmithKline Company 








Ecitorials 


d 
X 


Newly Appointed Editor 


Arch Surg—Vol 112, Jan 1977 








ith pleasure we welcome Dr Arthur Baue to the 

/ editorship of the ARCHIVES OF SURGERY. He is the 

fifth editor of this suacessful and widely read journal. He 

follows Dr Richard Werren in this post and other such well- 

known surgeons as Dean Lewis, Waltman Walters, and J. 
Garrett Allen. 

The ARCHIVES OF SURGERY, first published in 1920, has 
grown in circulation urtil it now reaches 43,000 subscribers. 
It has become an impertant vehicle for continuing educa- 
tion in the advancemeat of new knowledge and for improv- 
ing surgical care. A journal inevitably comes to reflect its 
editors experience and philosophy, and extends his 
influence as a teacher throughout the community of his 
peers Thus, the appoirtment of a new editor is an event of 
importance to the journal and to the surgical community. 

Dr Baue brings t» the ARCHIVES a rich and varied 
background in both research and clinical experience. A 
graduate of Harvard Medical School, he had his residency 
training at the Massachusetts General Hospital. He then 
spent a period of time as a registrar and clinical assistant 
im thoracic surgery et the Bristol Royal Infirmary in 
England. He was thea appointed assistant professor of 
surgery at the University of Missouri. From there he 
moved to the University of Pennsylvania, with a joint 
aopointment in the Department of Surgery and in the 
Department of Clinical Studies, School of Veterinary Medi- 
cme as associate professor of comparative surgery. 

In 1967, he was appemted Edison professor of surgery in 
tke Washington University School of Medicine, a position 
he occupied until he meved to Yale in 1975 as chairman of 
the Department of Surgery there. 

He s the author or c»author of more than 200 scientific 
papers with both clinieal and basic research content. He 
was a Markle Scholar, 1as served on committees of many 
sGentific organizatione is a member of a National Insti- 
tutes cf Health study section, and has been the recipient of 
many awards. 

His contributions te medical journalism as an author, 
ecitorral board member and reviewer, have been outstand- 
ing. Accepting the editership of the ARCHIVES OF SURGERY 
acds one more burden *o an already overworked man, but 


the AMA is grateful tc him for taking up this challenge. , 


We believe that all medicine will benefit from his leader- 
ship. 
WILLIAM R. BARCLAY, MD 
Group Vice President 
Scientific Publications AMA 
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.. to labour commendably, and with good conscience to work 


WILLIAM CLOWES (1544-1604) 
Maister in Chirurge-ie and 
Chirurgeon to the Queen' 


he Editorial Board and the many contributors and 
readers of the ARCHIVES OF SURGERY express warm 
appreciation and deepest gratitude to Richard Warren, 


B - MD, for his labors and leadership as Chief Editor for the 


_ past seven years. In his early years in this post, he 


: R _ bolstered and solidified the status of the journal. Eeadabil- 


E ity, good papers, and a wide base of content were stressed 
—— by him. His disarming integrity and wonderful Yankee in- 


—. dividualism provided for the ARCHIVES a uniqueness that 

= we hope can be continued. He expressed himself on the 

= . editorial pages with clear, firm opinions and recommenda- 
SN . tions on a number of issues in surgery and introcuced the 
— departments of BRIEF CLINICAL NOTES and PANELS EY CORRE- 


 SPONDENCE, and the sections of editorial comments and 


P o abstracts. During his tenure, the ARCHIVES has prospered 


and enjoys an excellent reputation in the world of surgery. 


- . Inthe last several years, he has skillfully and courageously 


guided the journal through these difficult times for med- 


= ical publications. When inflation sent publication costs 


soaring, when the tax-exempt status of scientific journals 


E . was questioned, when the financial stability of the Amer- 
= jean Medical Association was threatened and the future of 
— J— the ARCHIVES was in doubt, Dr Warren held fast. In 


characteristic fashion, he described this difficult period in 


~ fluxes.” 


E- an editorial in June 1975, stating, "At this moment in its 


history, the ARCHIVES...is enjoying strong metabolic 


He carried out his intent to retire only after 


— restoring stability and assuring the publication's future. 





During these years, the ARCHIVES OF SURGERY has been 


privileged to be led by such a wonderful representative of 


one of the outstanding first families of American surgery. 
During our American Bicentennial period, it is particularly 


appropriate to recognize the contributions of the Warrens 


of Boston. In 1659 Peter Warren, a mariner, settled in the 
Roxbury section of Boston. He was the great grandfather 


/ E. of Joseph Warren (1741-1775), a physician and leader for 
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independence who gave his life in 1775 at the Battle of 
Bunker Hill as a general officer of the Revolutionary Army 
at the head of his troops. Joseph’s brother, John Warren 
(1753-1815), became a leader in the establishment of the 
medical institution of Harvard College, served as the first 
professor of anatomy and surgery of the school, and was a 
founder of the Massachusetts Medical Society. In the next 
generation, John Collins Warren (1778-1856) was also a 
professor of anatomy and surgery at the Harvard Medical 
School and cofounder and first surgeon of the Massachu- 
setts General Hospital. On Oct 16, 1846, he performed the 
historic and first public operation using ether anest 

in the Bullfinch Building of the Massachusetts Gene 
Hospital. For eight years he served as editor of the Boston 
Medical end Surgical Journal. He was followed by his son, 
Jonathan Mason Warren (1811-1867), who was a visiting 
surgeon at the Massachusetts General Hospital and intro- 
duced the art of plastic surgery in the United States. It was 
he who first performed a free transplant of human skin. In 
turn, his son, John Collins Warren (1842-1927), became a 
professor of surgery at Harvard Medical School and visi- 
ting surgeon at the Massachusetts General Hospital. John 
Collins Warren pioneered in bringing to the United States 
Lister's technique of healing without infection, and with 
Henry Bowditch brought the new Harvard Medical School 
into completion in 1906. His son, John Warren, born in 
1874, was associate professor of anatomy at Harvard and 
contributed to the fundation on which all modern medicine 
and surgery is based. 

Richard Warren, born in 1907, is a grandson of John 
Collins Warren and the son of Joseph Warren, a distin- 
guished professor of law at Harvard. He attended Harvard 
College and received his MD degree from the Harvard 
Medical School in 1934. He served an internship at the 
Massachusetts General Hospital, followed by residency 
training at the Peter Bent Brigham Hospital. He has 
carried on and added luster to the tradition of his family 
not only by his many contributions to Harvard, to Boston, 
and to American surgery but also for the person that he is. 
During World War II, Dr Warren served with the 5th and 
105th General Hospitals, being mustered out as a lieu- 
tenant colonel. His devotion to teaching and community 
service was recognized in his appointment as chief of the 
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surgical service of the Veterans Administration Fospital 
m West Roxbury in 1949, serving until 1962, folowing 
which he was put in caarge of the cardiovascular surgical 
division. He was named a member of the Board of Consul- 
tation of the Massachusetts General Hospital, surgeon at 
the Reter Bent Brigham Hospital, clinical professor of 
surgery at the Harvard Medical School, and, fòr a period, 
Cirector of the Department of Surgery of the Cambridge 
Hospital. He played a major role in the development of the 
Veterans Administration programs and hospi-als aation- 
ally and fostered the strong academic ties tha: have 
rrovided excellent care for veterans. He developed and 
edited the major textbook, Surgery, published ir 1963, 
which was authored by him and his colleagues >n the 
Harvard faculty. He also wrote a monograph, Procedures 
ia Vascular Surgery, and made many valuable contribu- 
tens to the work on preblems of amputation, rehabil tation 
and vascular disease. 

We salute Rich Warren: friend, colleague, statesman, an 


—f You Don’t Know 


o one will deny that the logical aphorism, “If you don't 
know, you don’t know,” is true. Yet, in medicine we 
traditionally make assumptions and act accordingly when 
we do not know the underlying problem with certainty. If 
the patient's eondition improves, our “clinical jadgment" 
was correct; if not, we zlter the therapy. In many clinical 
situations this type of deductive therapy is effec-ive, since 
time exists to allow for trial and error. In these vases, 
stadies involving invasive methods are not necessary. 
Hewever, in critically ill patients, reliance on symptoms 
aml signs to identify abnormal cardiorespiratory patterns 
may lead to wrong conclusions and do the patient z real 
disservice. In them, time is not available to alter therapy 
afer failure becomes fu_ly apparent. Critically il patients 
with incipient or actual multiple organ-systems failure 
have little tolerance to AME but prompt, proper ther- 
apy. 

Wrong assumptions that can lead to incorrec- ther apy 
are not rare. For example, patients with multip e serious 
injuries or those with an acute or chronic illness who 
undergo major surgical procedures associated with a large 
blood loss, multiple transfusions, and prolonged anesthesia 
frequently become oliguric in the postoperative period The 
most common cause of -his is hypovolemia. The next is 
oceult left ventricular failure, which I have founc increas- 
ingly frequently, even in younger patients, particularly if 
there is unsuspected heart disease, sepsis, or if hypotersion 
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American patriot, and a worker in the vineyard of | 
surgery. MN 
In Appreciation to aps. 

Robert Goldwyn, MD ; 


In these endeavors with the Arcuives, Dr Warren has ` 
beemassisted most ably by Robert M. Goldwyn, MD, alsoof — 
Boston. As Assistant Chief Editor, Dr Goldwyn has  . 
provided valuable help in setting and maintaining editorial _ 
policy and thrust of the journal. He has also been Book | 
Review Editor. We are grateful to Dr Goldwyn for his | 
excellent contributions. 


= a 
Fa 
Bun. 


ARTHUR E. BAUE, MD 
New Haven, Conn | 
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has oceurrec. Acute renal failure is the third most common 
cause. It is far less frequent than prerenal failure, and may 
occur in the absence of known hypotension, transfusion — . 
reaction, or nephrotoxic drugs. Postrenal failure should — 
always be considered, but rarely presents a diagnostic - 
problem. Because measurements of blood loss may not be 
accurate and third space collections are not detectable, —— 
water balance and body weight measurements may not be  . 
helpful. Frequently a loop diuretic, eg, furosemide, is given 1 
to differentiate prerenal from renal failure, even though it 
is well known that for an inadequate urine response to 
indicate renal failure the circulating blood volume must be 
normaj-one of the conditions that is to be determined. 
More importantly, if the patient was hypovolemie the — 
diuresis will decrease the blood volume and the cardiac 
output further and contribute to organ-systems failure. 
The urine specific gravity may be helpful but is not always _ 
reliable. The osmolality or urea nitrogen urine/plasma — - 
ratio, or the creatinine clearance, are more definitive, but 
these take time and do not differentiate between the most 
common causes of oliguria: hypovolemia and occult cardiac 
failure. P 
To illustrate, let me sketch a familiar EEN The 
procedure of choice is an accurate central venous pressure 
(CVP) measurement.’ If it is not elevated, an intravenous 
infusion, appropriate for that clinical condition, is begun. 
If the CVP remains low and the urine output does not 
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E | increase, it is usually assumed that more fluid is required. 
. However, the CVP does not reflect the left ventricular 
filling pressure in patients with significant carciopul- 
E a monary disease, and in more than 30% of critically ill 
. patients, significant left ventricular failure is present 
.. despite a normal CVP. Conversely, the urine output may 
E ; _ increase and seem "adequate" (30 ml/hr or more), yet close 
3 . scrutiny over a period of several hours (and this may take 
12 to 24 hours or more to become evident) may shew the 


E. ^ volume challenge to have been inappropriate to the 
. response; the intake has been far out of proportion to the 
= output. The increased urine output is explained by the 
Ne Frank-Starling mechanism, which tells us that by ircreas- 
2: .. ing the preload the cardiac output can be increased up to a 
point, even in a failing heart. However, the fluid load 
E required for the increased urine output will augment the 


left ventricular failure. If the “backward” failure is mani- 

Rs . fested by respiratory distress and a falling Pao, as it 
. usually is, rather than by frank pulmonary edema, left 

E ; ventricular failure still may not be recognized and “shock 
. lung" may be diagnosed. Nasal oxygen therapy is usually 
begun and will improve the respiratory distress and the 
E 3 Pao, temporarily to a variable extent, but again leads to a 
further delay in recognizing and treating the primary 
problem, cardiac failure. As the "respiratory failure" 

F continues and the Pao, falls, the patient very likely will be 
= intubated and placed on a respirator, with positive end- 
E . expiratory pressure added if the Pao, remains low on a 
E high fraction inspired oxygen. Both the respirator and 
|. positive end-expiratory pressure raise the intrataoracic 
- pressure and tend to decrease the cardiac output even 
- more. The additional decrease in cardiac output associated 
- . with arterial hypoxemia leads to a further decrease in 
= oxygen delivery and continued progressive organ-systems 
m. . failure, including, of course, the heart. The failing heart 
— reaches a point at which it can no longer compensate and 
—  . the blood pressure begins to fall Because the coronary 
-. blood flow is dependent on the diastolic blood pressure, the 
= vicious cycle moves rapidly. At this time the patient is 
usually given a vasopressor. If the vasopressor causes 

- significant vasoconstriction, and most of them do at all but 
- .. the lowest doses, the blood pressure will increase tempo- 
~ rarily because of the increased peripheral resistance, but 
the increased afterload will decrease the cardiac output 
even more. The final event is usually a cardiac arrest and 
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The oliguria in our hypothetical patient could have 
resulted from hypovolemia, occult left ventricular failure, 
or acute renal failure or a combination of the three. If you 
do not know the cause with certainty, you are guessing. 
Originally, when the oliguria was not quickly and appro- 
priately corrected by a volume challenge, even though the 
CVP was rormal and there was no clinical evidence of 
heart failure a Swan-Ganz catheter should have been 
passed and the pulmonary wedge pressure and cardiac 
output measured. Left ventricular failure could have been 
detected and treated promptly, avoiding the long delay in 
starting definitive treatment that, abetted by incorrect 
modes of tnerapy, resulted in progressive deterioration. 
Passing a Swan-Ganz catheter at the bedside is a simple 
and safe procedure if the methods outlined by Swan and 
Ganz’ are -ollowed. It is an invasive procedure, but the 
risks of not using it far outweigh those resulting from it. 

There are many other examples in critically ill patients 
when clinieal evaluation alone may be misleading and 
result in delays in proper treatment, and when an early 
measurement would have led to prompt definitive treat- 
ment. Arterial oxygenation cannot be reliably determined 
by the appearance of the skin. Cyanosis may not be present 
despite a Pao, as low as 30 torr. A measurement of the 
arterial Pao, is essential. In shock the skin may be cool, 
moist, and pale, or warm, dry, and pink, yet the cardiac 
output in e ther case may be low, normal, or high. To select 
the proper drugs, a measurement is required. In a critic 
ill patient with respiratory distress, the problem could be 
hyperventilation and respiratory alkalosis secondary to 
sepsis; respiratory failure with respiratory acidosis; or 
metabolie acidosis with compensatory hyperventilation. 
The treatment for each is entirely different. Arterial blood 
gases and pH measurements are definitive. 

The statement, “If you don’t know, you don’t know,” is 
true, but in regard to critically ill patients, it might be 
better phrased: “If you don’t know, don’t guess, measure 
it!” | 

JAMES L. BERK, MD 
Cleveland 


References 
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* Over the past half decade, there has been an increment in 
fors moving the profession toward recertification and a decre- 
mest in the restraining forces. The whole process will be 
cetelyzed by available funding through grants to impsement 
cominuing medical education, development of performance-, 

+ and competency-based assessment measures and recertifica- 
tice Specialty boards serving relatively small numbers of candi- 
dztes have serious difficulty funding certification, to say nothing 
Cf secertification. An adequate mechanism to implement recerti- 
fice*on can emerge only from the profession itself, working 
threugh the American Board of Medical Specialties and specialty 
boasds. The means to discharge this responsibility should. at the 
out, come from public and private sources. Eventua ly the 
sysi»m may become self-supporting through evaluation and 
cer-Hication fees. 

The public interest will be best served when there are 
adeeuate mechanisms to assess continuing competence of all 
physicians. As a minimum, there must be a system to guard 
agast incompetence through obsolescence of any ef the 


ge he professionals. 
ch Surg 112:19-25, 1977) 
- the title given to us for this discussion, the word 
I "reexamination" is used. All too often the word "exam- 
ina- on" is defined in a limited way. To many, examination 
mens a paper-and-pencil exam. Therefore, we would much 
prefer to use the term "evaluation," since evaluation. both 
ve watary and mandatory, may take many forms: 
- Traditional examination 
Paper and pencil—multiple-choice questions or essay 
Patient management problems 
Oral examinations 
= Computer-based examination 
= Simulation models and audiovisual simulation 
4. Audit 
Audit of behavior—behavioral checklists 
Audit of record 
Self-audit by questionnaire 
Assessment of outcome 
x 5 Peer review—foundations—Professional Stancards 
Rerew Organizations (PSROs) 
5. Appraisal by seniors 
T dducational background 
3 Resumé of past performance 
1-5 not within the scope of this discussion to address the 


Aeeented for publication Sept 17, 1976. 

Prom the National Board of Medical Examiners, Philadelphia. 

Przcared as a baekground paper for the Robert Wood Johnsen Foanda- 
tiom Cenference on "The Relaticnship of Continuing Medical Education to 
the-Qeality of Medical Care," June 11-12, 1976, Boston University Health 
Polices Senter. 

Repent requests to National Eoard of Medical Examiners, 3950 Chestnut 
St, PEzadelphia, PA 19104 (Dr Chase). 
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i Reexamination/ Recertification | 


Measurement of Professional Competence- . 
and Relation to Quality of Medical Care 


Robert A. Chase, MD, Fredric D. Burg, MD 


many complex issues related to evaluation methodology. 
However, a few general comments may be helpful as 
background for the diseussion that follows. First, the 
various methods outlined above reflect multiple strategies 
or approaches to evaluation. Perhaps this concept can best 
be described by considering the several dichotomies repre- 
sented among the methods cited: 


Process vs outcome 

Direct vs indirect 
Prospective vs retrospective 
Fixed point vs continuing 
Real vs simulated 

Obviously, the decision to use a particular method must 
be made in relation to the objective it is intended to serve. 
Such decisions must also recognize that each approach and 
each method have inherent strengths and limitations. 
Then, there is the practical consideration in that certain 
methods, such as the traditional multiple-choice question 
examination, are already available, whereas others, such as 
the computer-based examination, are still in develop- 
ment. 

Finally, it is important to remember that each evaluation 
method outlined above measures only some elements of 
total "physician competence." It is important to remember 
that physician competence is but one important element of 
total "health care quality." 

That much used, much abused generic term, "health care 
quality," is heard in so many arenas today that it is 
beginning to lose its impact, if not its credibility. Donabe- 
dian's eomplex frame of reference or construct for health 
care quality displays the complexity of its definition.' 
Health care quality is difficult to define and beyond our 
ability to measure as an entity. Nevertheless, we hear the 
argument that there is no evidence or proof that continu- 
ing medical education affects "health care quality." There 
is also apparently no proof that violence on our televi- 
sion affeets the crime rate. In both instances, lack of proof 
is itself no proof that there is no effect. Since, as far as we 
are aware there is no proof that continuing medical 
educatien has no effect on health care quality, suggest that 
it is reasonable to assume that it does and will continue to 
have a positive effect. 

We endorse Mildred Moorehead's statement: "There is à 
great deal that can be done in this country today to 
upgrade current practice without the need to defer until 
science has definite proof for all the modalities in use.” All 
of the odds are in favor of a positive effect on health care 
quality by the participation of physicians in continuing 
medical education. 
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. In the Figure we see Hoe ui least three other major 
B otunlos, patients and family attitudes, demographic 
- variables, and quality in health care facilities, would have a 
major influence on the quality of care provided to a 
patient. Focusing on the role of the physician -n this 


_ particular model, one notes that physician performance is 


most likely dependent on physician knowledge, skills, and 


abilities, which is again most likely dependent on a variety 
of educational and learning experiences. Thus, to draw 


conclusions about physician competency on the basis of the 
quality of care provided to a patient is a complicated task. 


Á. 2 . Itis possible that because of the potential strength cf these 
— . nonphysieian variables, they could result in an inazcurate 


judgment concerning physician competency if quality of 


—. A care is used as the sole criterion. 








At the National Board of Medieal Examiners, we are 
involved in strategies to develop methods to measure the 
important components of competency of physicians, 


components that contribute to high-quality health care. 
B Every responsible evaluation agency is very much iavolved 
in determining the validity of available evaluation meth- 


ods. Does the instrument measure a competency that is 
relevant to the physician's ability to perform his rcle in an 


effective way? Do physicians who perform well on the 
= evaluation, actually perform better in practice then those 
- who perform poorly on the evaluation? Is there a »oint or 


standard in performance on the evaluation that is so low 
that the physieian is considered not competent to practice? 
If the answer to this last question is yes, one simply 
(actually not so simply) must decide what that low point is. 


. Once the standard is set, agencies acting in th» public 


interest will have a "cause for action"—a physician will be 
licensed or denied a license. We say with care "cause for 


action" because there is no absolute proof that a person 
scoring at a certain level will always perform with 


competence in a general sense. He or she has, however, 


demonstrated a capability for competence in those areas 
= measured by the evaluation instrument. To the extent 
_ that competence in those measurable areas is essential to 


the safe independent practice of medicine, demonstrated 
lack of this capability should deny a physician the right to 
unrestricted practice. This is not to ignore the fact that 
many competencies very important to the safe practice of 
medicine are not measurable. For example, honesty, moti- 
vation, humanism, interpersonal skills, and so on are not 
yet subject to reliable objective assessment. This does not 
relieve us of the responsibility for using some form of 
evaluation of these qualities—such as evaluations from 
teachers, supervisors, or peers—recognizing the limitations 


~ of such subjective judgments. 


Nonetheless, we are haunted by the competencies that 


are not subject to objective measurement, and the result is 


a constant prod to the profession to continue the research 
activities that are generating new methods for evaluation 
of these other elements of competence. 

At the same time, our present limitation in the noncog- 
nitive domain does not relieve us of the responsibility for 
measuring those competencies that are reliably measur- 
able. The importance of the cognitive base cannot be 
outweighed by interpersonal skills and motivation. The 
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knowledgeable physician deficient in “caring” is admit- 
tedly incompetent, but the “caring” physician without 
knowledge is dangerous. 

In this article, we will confine our remarks to the areas of 
reexamination and recertification. Let us stress at the 
outset that reexamination alone is unlikely to serve as the 
sole basis for recertification—any more than examination 
alone has provided the sole basis for licensure or specialty 
certification. State boards license physicians and specialty 
boards certify specialists only after educational require- 
ments are satisfied, recommendation is made, and the 
candidate is evaluated by examination. 

Rosemary Steven’s book, American Medicine and the 
Public Interest,’ and more recently Robert Richard’s PhD 
thesis, Current Forces Influencing Continuing Medical 
Education in the United States,‘ trace the development of 
specialty boards and licensure. They, together with many 
supporting publications, display the positive effects on 
health care quality by elimination of unqualified charla- 
tans through licensure. Similarly, it can be expected that 
relicensure and recertification will help to protect the 
public against possible erosion of competence over time 
with the consequence of developing incompetence in 
licensed and certified physicians. 

First, some facts on the history of development of 
specialty certification: 

1. In the pre-Flexnerian era, graduate medical educa- 
tion varied in quality, was largely entrepreneurial, and was 
chaotic. 

2. Although apprenticeship experiences existed in We. 
19th century (in fact one hospital, the Pennsylvania Hospi- 
tal, has employed graduate trainees since its founding in 
1751), residency-style training in the modern sense started 
at Johns Hopkins Hospital in 1889. 

3. By 1914, 70% of medical school graduates were taking 
internships. There were 3,000 internships for 3,500 US 
medical graduates at that time. 

4. Specialty societies, like the American College of 
Surgeons and the American College of Physicians, 
emerged; in 1916, the American Board of Ophthalmology, 
the first specialty board, was established. 

5. In 1919, 18 graduate schools of medicine were recog- 
nized by the Council of Medical Education of the AMA. 

6. The rest of the story has been incremental emergence 
of specialty boards in each practice discipline, until at 
present there are 22 such certifying agencies. 

7. In 1930, the Advisory Board of Medical Specialties 
was established as a common organization for specialty 
boards and associated organizations. It was reorganized in 
1970 to become the American Board of Medical Special- 
ties. 

The effect on the educational programs has been predict- 
ably positive, and the health care of individuals almost 
certainly has been improved as highly trained specialists 
have emerged from the system that the certification 
process has created. More controversial is the current trend 
of certification of individuals in very narrow subdisci- 
plines, such as neonatal and perinatal medicine, gyneco- 
logic oncology, dermatopathology, medical nuclear physics, 
and so on. There are currently general or special certifi- 
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estes in 65 areas of medical practice. Certificat on nay be 
justified in these areas, but at some point such certifcation 
bseomes counterproductive in terms of meeting heal-h care 
meeds of the public at large? There are at least 18 
additional special competency areas that may be exoected 
‘apply to the American Board of Medical Specialt es for 
s»ecial competence certification. Recognizing that the 
systera has produced highly trained and skilled spec alists, 
there is nonetheless concern that the system may be 
ucmesponsive to societal needs. 

Specialty training is now an integral part of medical 
education for essentially all physicians. The tracking study 
by Levit, Sabshin, and Mueller that is following up the 
graduating medical class of 1960 pointed out that by 1972, 
2°" of the graduates had completed at least two years of 
pestgraduate training, 86% had completed residency pro- 
grams, and 73% were board-certified. With :he estab- 
lisament of the American Board of Family Fractice in 
W69, all fields of medical practice are now recognized 
w ‘hin the specialty beard structure, and it is logical to 
psediet that most US medical graduates will be certified in 
the years ahead. 

Leading to this phenomenon has been the tremendous 
geowth in the number of residency training programs from 
193) to the present. In 1930, there were 2,028 residency 
pesitions in 338 hospitals. By 1955, that number had 
reached 25,841 in 1,201 hospitals; at present, ther» are 
63257 in 4,840 hospital-based approved programs. Cf the 
63-357 positions offered in 1975, 91% were filled positions: 

~ were filled by foreign medical graduates. The National 
Incern Resident Matching Program data for 1976 shows 
that a total of 16,112 first-year positions were offered and 
tha: 76% were filled by tae matching system. It is interest- 
ing that of the 9,060 positions offered in the primary care 
specialties (family practice, internal medicine, pediatrics, 
amc obstetrics and gynecology), 87% were filled wh le in 
the nonprimary care specialties only 55% were filled 
threugh the National Intern Resident Matching Pro- 
gram. 

The principle of recertification makes the same sense 
the relicensure does in terms of the public’s prote-tion 
aga nst incompetence. The idea that a paysidan's 
competence may not decay if it remains unat-ended is 
senseless. One-time licensure or one-time special:y certifi- 
cation is equally senseless, as long as licensure or cert fica- 
tiox by law or by prececent is a permit to take responsi- 
bili for care of an ill patient. 

Tae specialty boards generally recognize the logc of 
recertification. A committee of the American 3oard of 
Mesacal Specialties recommended recertification in 1940, 
but it was not until 1973 that the American Board of 
Medical Specialties adopted recertification as a prinziple 
for all boards. All 22 specialty boards now encorse the 


comcept of recertification. Several of the boards rave 


ins tuted, or are about to institute, voluntary rezertifica- 
tion strategies. The newest specialty board, the American 
Boend of Family Practiee, established in 1969, declared 
from its inception that recertification would be mandatory. 
Ther limited the period of certification to six years, vith 
reexamination essential for continued certificaticn. Their 


PINIH 


Variables affecting quality of health care. 


first mandatory recertification program was instituted in 
1976. Meanwhile, other specialty boards have instituted 
voluntary recertification, starting with the American 
Board of Internal Medicine, which held its first voluntary - 
recertification examination in October 1974: 3,300 diplo- 


mates took the one-day examination. 





The following specialty boards set target dates for | 


recertification: 
American Board of Internal Medicine 1974 
American Board of Family Practice 1976 
American Board of Physical Medicine and 
Rehabilitation 1977 
American Board of Obstetrics and Gynecology 1977-78 
American Board of Allergy and Immunology 1978 
American Board of Nuclear Medicine 1978 
American Board of Plastic Surgery 1978 
American Board of Radiology 1978 
American Board of Otolaryngology 1978 
American Board of Surgery 1985 
American Board of Colon and Rectal Surgery 1985 
American Board of Thoracic Surgery 1986 


American Board of Ophthalmology Date not set 


The major generic influences on development of recertif- 


icatiorr and participation in continuing medical education 
are publie aecountability and the publie and profession's | 


recognition of the perishability of medical knowledge. 
Recertification is now at the stage of development that 
certification found itself at in 1920, and continuing medical 
education finds itself where graduate education was at 
about the same time; The very real prospects of recertifi- 
cation have had enormous impact on the behavior of the 
professions, as evidenced by the success of self-assessment 


examinations, the attendance at continuing medical educa- — 
tion meetings, and the increased use of other continuing - 


medica! education tools by the professions. The AMA has 


accredited continuing medical education programs for 15 _ 


years. During that time the number of courses has more 
than tripled and registrations have quintupled. How much 


such participation in continuing medical education and 


self-assessment will change physician behavior and 
thereby the quality of practice remains difficult to 
measure. We return, however, to our assumption that there 
is a positive change in overall physician competence by the 
upgrading of some components of competence through 
continuing medical education. One cannot prove an effect 
on the “quality of care,” but every element of common 
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Driving Forces toward Recertification 
Specialty boards acknowledged accountability and 
perceived logic of recertification (ABMS) 
Impending federal or state requirements 


Possible hospital and institutional requirements 
Malpractice crisis 


Private third-party carriers requirement 

Corporations, labor unions, and other large 
purchasers 

Specialty societies 


CCME—LCGME and LCCME 
Physician's desire for excellence and recognition 


Forces from "state of the art" methodology becoming 
available for evaluation 
Rising consumer awareness through public education 


Peer review—foundations, PSRO, and so on 


Internal Revenue Service 


sense suggests that the modular improvement that occurs 
colors the whole quality of care—unmeasurable as it may 
be. 

It is timely to examine the influences both driving and 
restraining the development of recertification by specialty 
boards. Riehards, in his thesis on continuing medical 
edueation, uses the force-field strategy to display 
influences on continuing medical education.‘ We shall use 
the same method to serve as a focus for discussion of 
incentive and disincentive forces on recertification. 

Table 1 presents a simplified diagram. The strength of 
the various forces involved is to some extent dependent on 
the size of the stick or the attractiveness of the carrot 
earried by the responsible agency. Policy makers must 
consider incentive carrots to the profession in addition to 
the obvious sticks. The mechanisms by which agencies 


- influence recertification are listed in Table 2. 


FORCES INFLUENCING RECERTIFICATION 

Specialty boards working as a consortium through the 
American Board of Medical Specialties first considered a 
recommendation for recertification in 1940. At present the 
concept of recertification is endorsed by all specialty 
boards, and the American Board of Medical Specialties has 
promulgated the following guidelines on recertification: 

1. Recertification should assure, through periocie evalu- 
ations, the physician's continuing competence in his chosen 
area of specialty practice. 

2. Recertifieation should encourage certified pnysicians 
to continue those educational activities essential to the 
maintenance of competence in their specialties. 

3. It is the prerogative of individual boards to elect 
voluntary or mandatory recertification; however, a special- 
ty board may not rescind initial certificates by recertifica- 
tion procedures unless a date of expiration was a condition 
of the original certification. 

4. Similar intervals for recertification by the specialty 
boards are desirable; an appropriate interval appears to be 
six years, but not more than ten. 
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Table 1.—Field-Force Diagram* 










Restraining Forces on Recertification 

Reluctance of physicians to accept change because 
of challenge to status 

Professional concern over compulsion and government 
control 

Lack of fully defined criteria of competence in 
specialties 

No fully developed validated profiling system e 
for physicians 

Difficulty in setting standard of performance 

Need for funding of recertification implementation 


Problem of large group of physicians not certified 
at all 

No strategy for coping with physicians who fail 

Demand on physician's time for continuing medical education 
and recertification 

Low priority of recertification among health care needs 


Lack of availability of established process and 
outcome measures 

Present questions on relevance and validity 
of competence measures 

Potential negative impact on size of manpower pool 






*The strength of each force (strong, moderate, or weak) will be decided by the reader. 


5. Upon recertification, the listing of a specialist in the 
Directory of Medical Specialists will include the date of 
original certification and the dates of any recertifica- 
tions. 

6. Recertification may apply to any of the fields in which 
a specialty board grants certificates. 

7. Member boards are encouraged to develop procedures 
for recertification that are most appropriate to the chdNag 
teristics of their specialty practice. Evaluated participation 
in continuing education, oral or written cognitive examina- 
tions, skills and performance evaluations, practice audits, 
and practice profiles are among the elements that should 
be considered and utilized as may be appropriate and with 
suitable emphasis or weighting. 

8. Policies and procedures for recertification should be 
incorporated in the published requirements for certifica- 
tion provided by each specialty board. 

9. In the light of rapid developments now taking place in 
examination and testing techniques, member boards are 
also encouraged to review, on a continuing basis, the 
recertification procedures that they may develop and 
adopt. 

10. The design of recertification procedures requires 
close collaboration between specialty boards and their 
related specialty societies and other constituencies; 
however, the determination of policies and procedures 
affecting the recertification process is ultimately the 
responsibility of each primary or conjoint board. 


American Board of Medical Specialties and Boards 


One mechanism the American Board of Medical Special- 
ties may use to influence boards to develop systems of 
recertification is continuing membership in the American 
Board of Medical Specialties by a member board. The 
boards themselves may follow the lead of the American 
Board of Family Practice and limit the period of active 
certification, thereby making recertification mandatory. 
The American Board of Medical Specialties will include 
dates of certification and recertification in the Directory of 
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Table 2.—Influences on Recertification 


Agency or Factor i Ies Mechanisms 
Specialty board and ABMS 1. Board membership in ABMS dependent 
on its recertification requirement 
2. Directory of Medical Specialists 
listing of recertification dates 
3. Limited period of certification 
Federal government ] Mor |. Physician service reimbursement— 
m | government programs 
. Hospital restriction via hospital 
reimbursement—JCAH and pe 
privileges 
. National licensure 
State government j . Physician service reimbursement 
. Licensure and relicensure via 
certification and recertification 
. Appointment to health care panels 
Hospital or institution, thet is f T . Hospital privileges 
school of medicine : | | . Institutional appointments 
! . Physician service reimbursement 
. Make preparation (continuing medical 
education) available and accessible 
Malpractice crisis VS DUE TII 1. Insurability 
| . Premium costs 
- Jn 3. Deterrent or incentive of liability threat 
Private third-party carriers X stt ; . Physician service reimbursement 
Y op 2. Advertise participating physician 
Corporations, labor unions, and om | . Physician service reimbursement 
other large purchasers P " is 2. Appointment to panels 
Specialty societies | r1 1. Condition of continuing membership 
! ? Make self-assessment and continuing 
"Eh ore Tor | medical education available 
CCME—LCGME and LCCME s si i ..1. Approval of program only where 
- EU. wie faculty is recertified 
2. Urge increased priority of 
| | recertification 
The certified physician udi l^ ^n, . Motivation of profession and acceptance 
MN Ww by profession 
2. Awareness of own deficiencies by 
. self-assessment and self-audit 
. Awareness of own deficiencies by 
performance profile—quality assurance program, 
QNT a | PSRO, and so on l 
Testing agencies in cooperation ; J AC ee Te, 2 Assure validity of evaluation P 
with specialty boards - ! A NEM LET sa | strategies 
| A yp .2. Develop fully profiling system for pem 
3. Evolve competency displays for specialties 
. 4. Produce new methods for 
| evaluation of process—outcome | 
5. Develop rational re co tenui 
eu o wr mechanisms 
Organized medicine IN Lae ty ^ geile 1. Persuade profession to accept - 
- dá = » A logic of recertification 
2. Doston mechanism for coping with 
. physicians who are substandard | 
. Aid in funding continuing medical education 
| and recertification costs | 
4. Faster reorganization of health 
care delivery to free physicians . 
|. time Te 
. Augment priority of continuing medical education and 
recertification 
. Evolve system to motivate non- 
certified to be certified or at 
least to participate in 
recertification program 
Joint Commission on Accreditation YA f . Accreditation of institutions only | 
of Hospitals | 5, ny with defined hospital privileges - 
| up 2. Accreditation of institutions only - 
with programs of continuing 
det N medical education 
Peer review—PSRO he |. 1. Require physician to perform at 
fave to meet criteria 
internal Revenue Service Er E 1. Tax deductibility of cost of the 
, x continuing medical 
education, recertification, 
and relicensure 


- 
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ET to recertify. 


5 E /— Federal Government 
_ The federal government is likely to restrict reimburse- 
. ment for services to patients under federal programs to 
“individual providers with proper certification. This is 
3 KC Ei Serticilarly true when the service is complex and lozically 
requires service of a specialist. Several bills under study in 
-Committee during the last few years have included provi- 
= . sions that incorporate this principle. It is natural to assume 
= that, like certification, recertification might be required 
= for reimbursement once recertification is established. 
- . Operating through pressure on the Joint Commission on 
_ Accreditation of Hospitals or directly, the federal govern- 
= ment may insist that physicians’ privileges in hospitals 
= depend on physician certification and ultimately recertifi- 
E cation. The mechanism for control then would be reim- 
= bursement to hospitals for patient services to patients 
under federal programs, such as Medicare and Medicaid. 
Some bills proposed by influential federal legislators 
E- Slide recommendations for federal licensure with feder- 
. ally established standards. It is a predictable next step that 
= certification and recertification might be federalized. 


TN 
Im. 


ES . State Governments 


State governments are likely to broaden their existing 
- . policies of reimbursement for state-funded special services 
= only to certified physicians. State crippled children's 
a services, for example, commonly insist on care by certified 
specialists if services are to be paid for. We presume that 
E recertification is likely to be insisted on as well, whether 
= the specialty board itself makes it mandatory or not. 
ES A growing number of states have relicensure require- 
ments. At present, l7 states have medical pract.ce acts 
. authorizing state boards to require evidence of continuing 
-— A medical education as a condition for reregistration for the 
- license to practice medicine. There is a growing number of 
— A States that accept recertification as one means of acquiring 
= . automatic relicensure. Nine states now accept or intend to 
= accept recertification as a basis for relicensure. 
m 


E 


: pe 


E y 


b. Hospitals or Institutions 
-Hospitals on their own, or as a requirement for accredi- 
E tation by the Joint Commission on Accreditation of Hospi- 
= tals, or for certification by the state, already limit certain 
© hospital privileges to certified physicians. Hospital-based 
E physicians and physicians contracted with for hospital 
` JJ Services commonly must be certified. In each case, contin- 
= uing relationship to the hospital may require recertifica- 
. . tion on a regular basis. 
— Hospitals create an incentive for physicians tc partici- 
= pate in continuing education and recertification by making 
= Continuing education programs readily available and by 


-  . requiring physician participation for continuing staff 
|. membership.. 

2-4 3 

E Malpractice 

k a The physician identified as competent by a nationally 


. recognized peer group has a patent credential when faced 
= A— with a possible malpractice suit. The 1973 report by the 


E 
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Department of Health, Education, and. Welfare commis- 
sion on medical malpractice had as its primary recom- 
mendation periodic relicensing of physicians based on 
proof of participation in approved continuing medical 
education programs and a recommendation for periodic 
reevaluation and recertification of physicians by their 
specialty boards. With the liability principle of "hospital 
responsible for care of its patients," hospitals have afStrong 
incentive to insist on up-to-date credentials as a require- 
ment for staff membership and privileges. 

The 1975 State of Michigan law related to malpractice 
includes tough provisions on relicensure. Certification and 
recertifieation cannot be far behind as possible require- 
ments under state malpractice statutes. 

Since the importance of the "locality rule" is diminish- 
ing as it applied to malpractice citations, national stan- 
dards of care by specialty will apply in all areas. This will 
act as further encouragement to hospitals to insist on 
certification and recertification for staff privileges and 
will prompt individual physicians to have these credentials 
in order. Carleton Chapman, at the Anglo American Con- 
gress, stated, "Some physicians have lost malpractice suits 
specifically because it was shown in court that they had 
made no effort to keep up by reading or by some form of 
continuing education on a regular basis." What better 
proof of this will there be than failure to recertify. He 
continues, “A constant record of regular and frequent 
attendance at continuing or post graduate educational 
courses, and willingness to seek recertification, is the Kt 
conceivable evidence of intent." 

It is likely that malpractice insurance carriers will insist 
on recertifieation for continuing liability coverage for 
physicians. 


CCME—LCGME and LCCME 


The Coordinating Council on Medical Education (CCME), 
working through its Liaison Committee en Graduate 
Education (LCGME), may exert pressure on residency 
programs to encourage or even require recertification of 
teaching staff. Through its Liaison Committee on Contin- 
uing Education (LCCME), the CCME will influenee contin- 
uing medical education programs and generate an incen- 
tive for the profession to participate in these programs and 
the self-assessment that ultimately moves physicians 
toward recertification. 


Private Third-Party Carriers 


Private third-party carriers have the powerful incentive 
of reimbursement for professional services with which to 
insist on credentials of providers. Most health plans reim- 
burse at a higher level for services rendered by certified 
specialists than by noncertified physicians. Obviously the 
same may apply to recertification. Carriers may also insist 
that participating physicians be certified. Since carriers 
release names of "participating" physicians to the public 
(indirect advertising), there is a possible strong incentive 
to be certified and recertified. 


Corporations and Labor Unions 


Just as third-party insurance carriers influence physi- 
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Gens to acquire credentials through reimbursement and 
membership, so also may large corporations, lebor anions, 
em other purchasers of medical care. 


Specialty Societies 


Specialty societies semetimes make certificat on a condi- 
ton of membership. There is every reason to believe that 
eortifhing membership may require recertifieation. The 
specialty societies have a major incentive role in rezertifi- 
caton by making self-assessment and continuing educa- 
tioa readily available, attractive, and even a condition for 
«eertinuing membership. 


Physicians 


Physicians themselves commonly possess a strong desire 
fur excellence, gain in-rinsic enjoyment from acquiring 
new and useful knowledge, and crave recogn tion. The 
suceess of the Physician Recognition Award of the AMA is 
im part a response to the instrinsic drives. Ther» are now 
mor? than 58,635 physicians who hold a Physician’s Recog- 
ni-ien Award. 

A certified physician may become aware of his deficien- 
cies by participation in a self-assessment exam nation or 
by oerformance profile developed in various quality 
assurance programs such as PSRO. Once a physician is 


 awa-e, he or she has a strong drive to learn and then be 


recesnized by recertification. 


Teaching Agencies 


re deterrent to physician acceptance of centiruing 
medal education, relicensure, and recertification is the 
ques-ion of the validity o? the evaluation strategies and the 
appleation of these strategies for purposes of making 
pass.fail decisions about the physician who has been in 
practice for many years. it is a serious obligation cf testing 
agen@ies, in cooperation with specialty boards, to assure 
the validity of evaluation measures by acceptabe educa- 
tier dsychology methods (evaluate the evaluation), and 
more fully to develop profiling systems for practicing 
physrians. Profiling in tais context means the capability 
of an »valuation system to assess a physician's competency 
in relationship to his own day-to-day activities in oraczice. 
Evalvation methods should be based on competency and 
shoule measure competence by evaluation not only of 
knewedge and problem-solving capability but also by the 
process of care by the physician and by the cutcome. 
Togetier specialty boards and professional evaluation 
expers must assure that standard setting for recertifica- 
tion is rational and fair. 


Organized Medicine 


Organized medicine has a primary role in inflaeneing 


 recertfication. In order zo carry out its prime role of 


perswading the profession at large that recertification is 
logical and sensible, it must display to the profession its 
owr assignment of high priority to continuing medical 


. educat on and recertification. It must design mechanisms 


for eeping with physicians who are substandard. An orga- 
nizat.ón may augment the reorganization of medical prac- 
tice in ways that will free physicians for participetion in 
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programs leading to recertification. Medical organizations — f 
already spend large amounts of money on continuing - 
medieal education. They may even help finance the cost of 
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recertification. Finally such groups may evolve systems to | 


motivate noncertified physicians to become certified or, as 


a minimum, to participate in programs that prepare physi- - 


cians for recertification. 


CONCLUSIONS 


l. The traditional examination is but one component of 
evaluation of physician competence. 

2. Physician competence is but one element contributing 
to complex health care quality. Thus, generic measures to 
evaluste quality of health care are of little value in 
assessment of the effect of continuing medical education 
because of methodologic deficiencies that are too gross and 
too filled with problems of variables. 

3. The odds favor, and some studies support, a positive 
effect on health care quality from continuing medical 


education. Evaluations more specifically of physician | 


knowledge and skills do show evidence of the positive 
effect ef continuing medical education in these domains. 

4. Evaluation by examination, limited though it is, may 
protect the publie against some critical physician incompe- 
tencies. 

5. Relicensure and recertification apparently are strong 
incentives for continuing medieal education of physi- 
cians. 


6. The basic logic of relicensure and recertification is- 


x eti 


le UL 


apparent because of the evident perishability of medical 


knowledge and decay of physician competence if a physi-- 


cian's knowledge and skills are left unattended. 

7. Farces favoring recertification and forces opposing 
recertification are numerous. It appears that universal 
relicensure and recertification are inevitable consequences 
of those forces. 

8. The forces favoring recertification take the form of 
sticks and carrots that generate continuing motivation of 
physicians to assume responsibility for their own contin- 
uing education. George Miller has said that men learn what 
they want to know, to which we would add that they also 
learn what they must know to maintain physician privi- 
leges. Relicensure and/or recertification may serve that 
purpose. 
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Jeffrey M. Piehler, MD, Robert W. Crichlow, MD 


e The clinical records of 48 patients with primary carcinoma of 
the gallbladder seen at the Dartmouth-Hitchcock Medical Center 
over the past 25 years were reviewed. Of the 37 patients with 
unresected tumors, there were no survivors. Of the 11 patients 
with resected tumors, one survived five years, two died before 
five years without evidence of recurrence, and the remainder 
died with locally recurrent tumor. This experience reemohasizes 
the inadequacy of the present surgical approach to the disease. 
The tendency of carcinoma of the gallbladder to spread initially 
by local invasion of the liver bed and by metastases to regional 
lymph nodes has often been neglected by those treating the 
disease. Wedge resection of the liver and regional lymphadenec- 
tomy in addition to cholecystectomy are theoretically advanta- 
geous and should be striven for in the case of resectable tumors, 
even if reoperation is required. 

(Arch Surg 112:26-30, 1977) 


rimary carcinoma of the gallbladder remains a source 
P of great frustration to surgeons. Despit2 recent 
advances in cancer detection and management, nc concom- 
itant improvement in survival has resulted for patients 
with this disease, and five-year survivors continue to be 
rare. Nevertheless, the disease is sufficiently common, 
occurring in 1.4% of all biliary tract operations from large 
collected series, that most surgeons will be facec with the 
disease at some point in their careers. 

The poor prognosis for patients with this tumor is due to 
advanced age, lack of specific symptoms or means for 
establishing the diagnosis early, a propensity for early 
invasion of vital surrounding structures, and the seeming 
unavailability of a successful surgical approazh. These 
factors have resulted in an attitude of therapeutic nihilism 
among surgeons. We have reviewed the clinical records of 
patients with histologically proved carcinoma of the gall- 
bladder seen at this institution over the past 25 years in 
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Primary Carcinoma of the Gallbladder 


order to determine whether a more aggressive surgical 
approach is warranted. 


SUBJECTS AND METHODS 


The clinieal records of 48 patients with histologically proved 
carcinoma of the gallbladder seen at the Mary Hitchcock Memorial 
Hospital ima 25-year period ending December 1974 were reviewed. 
The histologic diagnosis was made at laparotomy in 34 patients 
(71%), by postoperative pathological examination in nine patients 
(19%), and at postmortem examination in five nonsurgital 
patients. Follow-up studies were completed in all cases. There 
were 11 men and 37 women, a ratio of 1:3, which corresponds to 
published results from other series. Ages ranged from 49 to 85 
years, with a mean age of 68.7 years. The patients were divided 
into four groups according to the scheme of Beltz and Condon.’ 
Group A consisted of eight patients in whom the diagnosis of 
gallbladder carcinoma was made postoperatively by pathological 
study of resected specimens after biliary tract procedures for 
presumed benign disease. Group B was comprised of three 
patients in whom the diagnosis was made intraoperatively and 
who underwent what was thought to be a curative resection by the 
operating surgeon. In all of these patients, the resection margins 
were free of tumor by histologic examination. Two of these 
patients were incidental discoveries at operation for other nonbil- 
iary tract procedures. Group C consisted of 18 patients who at 
operation were found to have metastatic disease that precluded 
resection but who underwent a palliative procedure primarily for 
relief of biliary or gastrointestinal obstruction. Group D consisted 
of 19 patients who at operation were found to have widely 
metastatic disease that precluded resection and who underwent 
diagnostic biopsies only. Also included in this group were the five 
nonsurgical patients whose tumors were discovered at autopsy. 
There were no significant differences in age or sex distribution 
among the four groups. 

The clinical presentations differed somewhat for each group. 
Patients with early resectable lesions (groups A and B) tended to 
have symptoms of benign biliary tract disease. These had been 
present for a mean period of 3.6 weeks. Patients with more 
extensive disease in groups C and D had symptoms of diffuse 
intraabdominal malignancy present for a mean period of 10.4 
weeks. There were, however, no presenting symptoms that were 
specific for the disease or for any group. Of 44 patients with 
symptomatie tumors, no symptoms were referable to the biliary 
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Table 1.—Physical Findings in Carcinoma o the 
Gallbladder 


Resectable Tumors Unresectable Tumors 
nl a 
Group C Group D 


(n = 18) (n = 29) % 


Group A Group B 
(n=8) (n-3) % 


Palpable mass 
(including 
en 


tenderness 
Ascites 


tract in 11 (25%) patients, and no biliary tract disease was 
entertained in the differential diagnosis. Of this group, three had 
symptoms of upper gastrointestinal obstruction at the distal 
esephageal and gastric outlet levels, and three petients had 
symptoms of large bowel obstruction. The remainder kad nonspe- 
cite symptoms of malignancy—lethargy, weight loss, anerexia, 
aud dull abdominal pain. As expected, none of these patients had 
resectable lesions. Four patients had the clinical diagnosis of acute 
chejecystitis, three in group A, one in group D. 
“ight patients (17%) had roentgenographie evidenee of biliary 
cabuli or of abnormal gallbladder function antedating the diag- 
nesis of cancer by more than five years. An additonal eight 
pa ients (17%) had symptoms of chronic biliary tract cysfunction 
that had led them to their physicians more than five years earlier, 
bw eholecystography was not performed. Ultimately, gallstones 
were found in 40 patients (88%) and were definitely not present in 
twe (4%), while no information was available in six cases (13%). 
Fertinent physical findings categorized by clinical groups are 
presented in Table 1. The nonspecific nature of these findings is 
evident, as is the lack of statistically significant differences 
between findings in patients with resectable and urresectable 
turaors. The absolute association of ascites with unrese-tability is 
noted. While the more extreme laboratory derangements were 
found in patients with more extensive disease, there were no 
consistent findings that determined resectability. 
hoentgenographic studies did not contribute signiicantly to 
diagnosis, but they served to point out the wide diversicy of 
findings in these patients. Plain abdominal roentgenog-ams were 
abmormal in 15 of 33 patients, Six roentgenograms showed 
gas-rointestinal ebstruction: one at the duodenal, and ‘ive at the 
colonie level. Five showed only the presence of gallstones, three 
showed soft tissue abdominal masses, and one roentzenogram 
showed a right upper-quadrant extraintestinal gas -^ollection. 
None of 15 oral cholecystograms visualized the gallbladcer. Intra- 
veneus cholangiography was performed twice without visuzliza- 
tiom Upper gastrointestinal barium contrast roentg2nograms 
wer* abnormal in 13 of 35 patients, showing duodenal or gastric 
disp acement medially by a mass in nine patients, gastric outlet 
obst-uction in three, and a duodenal ulcer in one patent with 
normal gastric acid studies. Barium enema roentgenograms were 
abnermal in seven of 25 individuals, showing partially obstructing 
colonie lesions in five patients, hepatic flexure irritabili-y in one, 
anc a duodenocolie fistula in one. Three of four liver scars showed 
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With choledochostomy 






(diagnostic) RU. uu. S lan 4 
With choledochostomy 

(decompressive) ULT WE 4 4 
With hepatic wedge resection mE we. 2 
With bowel resection TYREN ; set ja 
Fartial, with external drainage x 3 






With right hemicolectomy 1 





1 

Gastroenterostomy 1 
1^ 
1 





No surgery 5 
Total 18 5 48 





evidence of metastatic disease. In one individual, pereutaneous 


Table 2.—Operative Procedures “a 
al 


Cholecystostomy £ 
Cholecystectomy : 





Cheledochostomy (decompressive) j 
With gastroenterostomy E 2 2 
1 


Rigat hemicolectomy j : 
Colostomy 3 ] 
Bio»sy alone i 14 Jj 









transhepatic cholangiography demonstrated a presumed benign - 
common duct obstruction found to be due to tumor at exploration. — 


Chest moentgenograms, performed on all patients, showed diffuse 


metastatic disease in two individuals. A percutaneous liver biopsy 
performed on two patients showed adenocarcinoma preoperatively 
in one. With the exception of nonvisualization on oral cholecystog- 
raphy, abnormal findings on the roentgenograms were usually 
associa.ed with advanced tumors. The correct diagnosis was made 
preoperatively in only six patients (14%) and was based more on 
clinical suspicion than on specific laboratory or roentgenographic 
findings. 

Operative procedures performed are listed in Table 2, subdi- 
vided by clinical group. Seven patients underwent reoperation 
after their initial procedures: two patients (both group A) were 
reexplored to increase the scope of resection, and the other 


se ee 


patients were reexplored for palliation of subsequent obstructive X 


symptoms. 
Survival data are summarized in the Figure: 


Group Mean Survival, mo 
A 21.5 
B 22.5 
C 3.2 
D 1.7 
All patients 7.5 


There isno statistically significant difference in survival between 
groups A and B (P .01) There is one six-year survivor who 
subsequently died of an unrelated cause, one three-year survivor 
who died without clinical evidence of recurrence but without 
postmortem examination, and one patient who is currently alive 
without evidence of recurrence 2! years after surgery. All of these 
patients are in group A. All remaining patients have died as a 
direct result of their disease. Thus, the five-year survival rate of 
all patients is 2.1%. Of those with resectable tumors, the survival 
rate is £1%, and of those in group A, the rate is 12.5%. The 
operative mortality (within 30 days of operation) after primaxy 
procedures was 30% (13 of 43 patients), all in groups C and D. An 
additional two patients died within 30 days of secondary palliative 
procedures. 

The histology of the resected specimens vs associated mean 
survival figures is given in Table 3. Of note is the association of 
papillary adenocarcinoma with resectability and good prognosis 
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MONTHS AFTER DIAGNOSIS 


Survival curves by clinical croup for patients with carcinoma of gallbladder. 





: and the association of anaplastic tumors with unresectability and 
_ poor prognosis. 


Of those patients with tumors grossly evident at surgery or 


postmortem examination (groups B, C, and D), three had ‘ocalized 


disease or resectable extension of tumor into adjacent liver (group 
B) Twenty-one patients considered unresectable had disease 
localized in the gallbladder, liver, hepatoduodenal ligam2nt, and 
duodenal area; review of the operative reports in this group 


suggests that in three instances, the tumor could have been 
. removed had wedge resection of the liver been done. Sixteen 


individuals had unresectable disease that had metastzsized to 
noncontiguous organs, both intra- and extraperitonea.ly. This 
latter group demonstrated metastases to almost all majo? organs, 
including omentum, peritoneal surfaces, kidney, adrenal glands, 


— small and large bowel, stomach, pancreas, diaphragm, pleura, lung, 


and brain, as well as para-aortic lymph nodes. 

Two patients (one in group C, one in group D) were treated with 
fluorouracil via an indwelling common hepatic artery catheter. 
Both patients died three months after diagnosis, and there was no 
indication that the course of the disease was altered by the 


chemotherapy. The cause of death in those patients surviving 
surgery was almost universally obstructive hepatic failure, often 


with diffuse intra-abdominal carcinomatosis. 


COMMENT 


It is only logical to ask an author reporting a series of 
patients with carcinoma of the gallbladder what new 
information he has to contribute. Previous reports have 
emphasized the dismal facts of the disease: that at opera- 
tion, only about 10% to 25% of the patients have resectable 
tumors, that the five-year survival rate for all patients is 
generally less than 5%, and that the only survivors, by and 


large, are those few patients whose carcinomas are inci- 
= dental pathologie findings in gallbladders removed for 


presumed benign biliary disease. ^* It is traditional to 
accept poor survival from carcinoma of the gallbladder as a 
result of its discovery at an unfavorably late stage for 
treatment. And yet, review of the literature and of our own 
experience suggests that a significant proportior of those 
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Table 3.—Tumor Histology vs Survival in Carcinoma of 
the Gallbladder 





patients with resectable lesions are being undertreated 
and that tae prevalent attitude of hopelessness in treating 
this tumor may contribute to the poor patient survival. 

The low resectability rate for this tumor stems from the 
nonspecific nature of the clinical, laboratory, and roent- 
genographie presentations that call attention to those 
patients with extensive disease and leave undetected those 
with early, resectable tumors.***" These factors, com- 
bined with a low level of clinical suspicion, result in a 
preoperative diagnostic accuracy of only 14% in this series 
and of 0% to 19% in others.?'*'* Thus, the surgeon's 
encounter with carcinoma of the gallbladder is too often 
both unexpected and unsatisfying, emphasizing the need 
for a plenned surgical approach to those few patients 
fortuitously found to have resectable disease. The failure 
of traditional surgical management of those patients with 
resected tumors was evident from this series. 

In 1962, Fahim et al" reported the modes of spread of 
gallbladder cancer determined from dissection of operative 
specimens. They concluded the following: (1) The spread of 
the tumcr is by local invasion without distant metastases 
until very late in the disease course. (2) Lymphatie spread 
of tumor is to the cystie node, pericholedochal nodes, and in 
late stages, to the superior and posterior pancreaticoduo- 
denal aad para-aortic nodes. (3) Vascular spread is 
uncommon (14%) and leads to adjacent liver involvement 
via penezrating vessels in the gallbladder bed initially and 
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əni; later to diffuse vascular infiltration in the liver or 
eter organs. (4) Intraperitoneal spread is common and 
mvolves adjacent crgans well before the development of 
@s-eminated intraperitoneal metastases. (5) Neural 
spread occurs relatively frequently (24%) and is associated 
wath more aggressive tumors but is otherwise of uncertain 
siaifi@ance. (6) Intraductal spread is least common and is 
seea most frequently in cases of papillary adenocarcinoma. 
The tendency of the papillary cell-type to grow intralumi- 
naly rather than invasively explains the better prognosis 
far these patients, which has been noted by many 
artaors.**'* In this series, all of the papillary adenoearci- 
hemas were resected, and a mean survival period of 40.9 
rirths was seen, consistently better than for any other 
cel4type. 

‘These findings support the conclusion that the min mum 
ope-ation for minimally invasive adenocarcinomas consists 
of olecystectomy with wedge resection of liver with a 
marzin of normal tissue and nodal dissection encompass- 
ing -he cystic and pericholedochal nodes to the periaortic 
nades.'* The extent cf hepatic resection and node dissection 
mus be individualized but aggressive. Although exten- 
se liver resection has been performed, a concomitant 
lymph node dissection, though suggested by 
Ing ny, ^ 5511727775 has been practiced by few.” As Fahim et 
aP noted lymphatic spread in 26% of his series the 
omision of lymph nede dissection may preclude successful 
resgetion in a significant number of patients. Indeed, 
Vaitinen's' extensive review reports only 1.2% of the 
operations for this disease involved cholecystectomy, liver 
reseetion, and lymph node dissection. 

“bose who have applied radical resection to careinoma of 
the gallbladder have come to different conclusions 
conc-rning its effeet on survival. Glenn and Hays" 
repo ted five three-year survivors and two five-year sarvi- 
vors among 19 patients undergoing curative resection, 15 
of «nom had the radical procedure. He concluded that 
extersive resection would not result in improved survival. 
Hew-ver, two of their longest survivors had invzsive 
cancers, and one four-year survivor had metastatic earci- 
nome in a resected regional lymph node. In the Mayo Clinic 
exge-ience reported by Adson,‘ three patients survived 3% 
to .£ years after radica. resection in which the excised 
Specimens contained metastatic carcinoma in either the 
liver »r regional lymph ncdes. There were no postoperative 
deazbs in nine patients who underwent the procedure He 
coneleded that the unusually long survival in these patients 
wa cue to the radical nature of the resection. Vaittinen’ 
reper-s that in 16.7% of the patients undergoing cholecys- 
tectomy, wedge resection of liver and lymph node dissec- 
tiom sarvived five years as opposed to 10.6% after what was 
thorgnt to be a curative cholecystectomy alone. While the 
available data are insufficient to establish the role of 
racial surgery, continued trial is certainly warranted. The 
faet t:at the majority of successes in treatment have come 
after simple cholecystectomy only points out that, not 
unexpectedly, there is a stage when the tumor is localized 
anc «-rable.' Further improvement in survival might be 
gaimee by removal of tissue along the known paths of 
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spread. 

The tendency of the tumor for aggressive local invasion 
that soon reaches unresectable proportions limits the 
number of patients to whom this procedure can be applied 
with expectations of improved survival. Nevertheless, in : 
our series, 14 of our 43 operative patients (32%) had disease 
that could have been encompassed in a radical resection, a 
figure that agrees with the estimates of others.'*^" The 
fact that none of our patients and only 1.2% of patients in 
large collected series underwent the described resection 
indicates that a considerable number of patients are being 
denied a procedure that is theoretically advantageous in 
improving survival. 

The majority of these undertreated patients are those 
whose tumors are incidental findings in pathologie spec- 
imens (group A), and consideration should be given to 
reoperation for regional lymphadenectomy and wedge 
resection of the liver. At the present time, surgery is the 
only means of cure for this tumor; a nonoperative approach 
is universally associated with patient death in a few 
months. Radiation therapy and systemic or regional 
chemotherapy have no apparent effect on the course of the 
tumor. Furthermore, the 12.5% five-year survival of group 
A patients in this series, comparable to that in other 
series*" is certainly not grounds for complacency, espe- 
cially when one realizes that these tumors are so early in 
their evolution as to be unrecognizable by the surgeon. All 
of the group A patients in this series who died from - 
carcinoma had locally recurrent disease, indicating further 
the failure of simple cholecystectomy to consistently 
encompass the tumor. When reexplored because of 
evidenee of recurrence, three of these five patients had a 
tumor in the hepatoduodenal ligament, suggesting inad- 
equate excision of involved regional lymph nodes, and a 
fourth had primarily local hepatie involvement. The fifth 
patient fell by definition into group A rather than group C 
because of the surgeon's misinterpretation of locally exten- 
sive tumor as periduodenal adhesions. Marcial-Rojos and 
Medina have reported a case where reoperation on a 
group A patient led to a partial hepatectomy, with removal 
of mieroscopically invaded liver. The patient was clinically 
free of disease five years after surgery. The case for 
reoperation and radical resection in these patients appears 
strong. | 

Identification of the small percentage of patients with 
gallbladder carcinoma that can be cured by cholecystec- 
tomy alone would eliminate the need for reoperation in 
some cases. Tumor was confined to the mucosa and muscu- 
laris layers of the three group A patients who are either 
alive or died free of disease, supporting the recent obser- 
vation by Nevin et al? that tumors localized to these layers 
are often cured by cholecystectomy. On the other hand, one 
group B patient in this series underwent subtotal cholecys- 
tectomy for a papillary adenocarcinoma localized to the 
mucosa. Although the resection margins were free of 
tumor, the patient died with local recurrence. While 
stronger conclusions could be drawn from this case if 
technical considerations had not precluded complete chole- 
cystectomy, it does appear that local spread can result from 
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. cholecystectomy alone, as long as more radical procedures 
- can be performed with acceptable mortality. 

= . The poor survival rates in carcinoma of the gallbladder 
^ further emphasizes the importance of prophylaxis. More 
- .. than one third of all patients in this series had significant 
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= criteria at this time for selecting tumors best treated by 


| M biliary tract symptoms at least five years before diagnosis, 
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for cholecystectomy should not be broadened for the ,- 
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specific purpose of preventing cancer, prophylactic chole- 
cystectomy should be considered in any patient with stones 
whose expected longevity places him at risk for the devel- 
opment of biliary tract complications, including cancer. * 
Improvement in mortality from this disease can only come 
about at the present time with more aggressive sirgery— 
both prophylactic and therapeutic. 


à and half of these patients had definite roentgenogr aphic This investigation was supported in part by the Sidney R. Rosenau 
E eruere of cholelithiasis at the time. While the indications Foundation. 
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Doppler Examination vs Clinical 


ard Phlebographic Detection of the 


Location of Incompetent Perforating Veins 


A Prospective Study 


Thom.s F. O'Donmell, Jr, MD; Kevin G. Burnand, FRCS; Gil iam Clemenson; 


Michael Lea Thomas, FRCP, FRCR; Norman L. Browse, MD, FRCS 


© Accuracy in excess of 80% has been claimed both for 
ulteasound and for phlebographic localization of incompetent 
perforating veins (ICPVs). To test these claims, a blind prosoec- 
tive study was carried out to compare three methods of simulta- 
neous ICPV detection with operative findings. ICPV localization 
on the medial side of 39 legs was made by clinical examination, 
ultrasound, and ascending phlebography, each by a different 
observer. The ICPVs were confirmed at operation. All three 
metneds were comparable in their accuracy in predicting the 
anatomical site of ICPVs. Phlebography produced fewer (seven) 
and Ultrasound more (49) false-positive results tham climical 
exammation cid. There was no specific advantage of u'trascund 
over dinical examination. The advantages of phlebography, (1) 
fewer unnecessary explorations and (2) assessment of the status 
of thecieep venous system, must be weighed against its cost and 
mor5tdity. 

(&reh Surg 112:31-35, 1977) 
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he treatment of venous ulcers or "preuleer" skin 
changes is based on preventing the abnormal trans- 
mission to the superficial veins of the high pressure 
generated within the deep veins during exercise. This is 
achievec by ligating or sclerosing those veins that connect 
the two systems and have incompetent valves. With the 
exception of the sapheno-femoral and saphenopopliteal 
connections, most incompetent perforating veins (ICPVs) 
are in the lower medial third of the leg’? and can be found 
by exploring this area through a long incision. This 
operation is simple and often successful, but it is compli- 
cated br delayed wound healing and skin necrosis in as 
many ass 56% of the cases. DePalma? has advocated 
multiple small local incisions in the natural skin lines to 
avoid this complication; and others^* have abandoned 
surgery and returned to injection with sclerosing fluids. 
If multiple small incisions are to be used, aceurate 
localization of the site of the ICPVs is essential. Since 
clinical examination is at best 60% accurate,” other diag- 
nostic methods that are routinely available, such as ultras 
sound and ascending phlebography, have been studied and 
claimed to be more accurate, 899" and 81.5%," respec- 
tively. Unfortunately, the verification of the presence or 
absence of the ICPVs in the study of ultrasound by Miller 
and his associates'’ was inadequate because the leg was 
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. Table 1.—Accuracy of Tests in Predicting Presenze or 
Absence of Incompetent Perforating Veins in 39 Limbs 
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Incorrect 
mm 











False- False- 
Present Absent Positive Negative 
| 
Clinical 
examination 31 0 8 0 
i geno te RUE MUN 
Ultrasound 31 2 6 0 






explored through multiple small preselected incisions. In 
addition, previous comparisons of ultrasound and phlebog- 
raphy with other methods did not exclude observer preju- 
dice as they were not blind studies. 

This article reports a prospective blind trial ecmparing 
ultrasound, phlebography, and clinical techniques for the 
detection and localization of ICPVs in the lower medial 
side of the leg compared to the findings obtained following 

full surgical exposure of this area through a 20-cm vertical 
incision. 


METHODS 


All new patients attending the varicose vein clinic at St 
Thomas's Hospital, London, between Nov 1, 1974, and April 1, 
1975, with clinieal evidence of ICPVs were included ir the trial. 
Patients who had undergone a previous medial subfascial explora- 
tion or injection of ICPVs were excluded. All patients underwent 
clinieal examination, ultrasound examination, and bipecal ascend- 
ing phlebography. Each test was performed by an independent 
observer. The distance of each ICPV from the tip of the medial 
malleolus was measured in centimeters and the results of each 
method recorded on separate diagrams of the leg. 


Clinical Examination 


With the patient supine, the leg is passively elevated so that the 
muscles are relaxed. The surface of the leg is then palpated for 
fascial defects. Several authors'^' have suggested that these 

defects represent the sites where dilated ICPVs penetrate the 
fascia. Additional evidence that a defect is the site of zn ICPV is 
obtained by observing if direct digital pressure'*'" or a :ourniquet 
placed beneath the defect? prevents filling of the super‘icial veins 
below the tourniquet when the patient stands up. 


Ascending Phlebography 


This method has been described in detail elsewhere." Iothala- 
mate meglumine is injected in a centrifugal direction nto a vein 
. on the dorsum of the foot. A tourniquet is placed around the ankle 
to direet the contrast medium into the deep veins. The legs are 
screened with the table tilted 40° downward and the foot turned 
inward to separate the images of the tibia and fibula. The 
presence of an ICPV is indicated by the passage of the contrast 
medium from the deep to the superficial veins. After more 
contrast material is injected to fill the deep venous system of the 
‘thigh, the patient is asked to perform a Valsalva maneuver. The 
presence of ICPVs in the thigh and the functional state of the 
valves in the deep system are demonstrated by this phase of the 
study. At the end of the examination, the veins are cleared of 
contrast by flushing physiological saline and repeated corsiflexion 
of the foot to minimize the risk of phlebitis. 
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Tale 2.—Accuracy of Tests in Predicting the Site of 
Perforating Veins in 39 Limbs 








No. (%) No. (%) of 





No. of 













Total No. Correctly False- False- 
Test Predicted Predicted Negatives Positives 
Operation 55 55 (100) 0 (0) 0 
Clinica. 
examination 64 33 (60) 22 (40) 31 
Phlebography 40 33 (60) 22 (40) ES 
Ultrascund 83 34 (62) 21 (38) 49* 








*Differerce between these two figures is significant (X? = 18.8, 
P = .00025). 


Table 3.—Accuracy of a Combination of Tests in 
Prec:cting the Site of Incompetent Perforating Veins in 
39 Limbs 


No. (%) No. (%)of No. of 
Total No. Correctly False- False- 

Test Predicted Predicted Negatives Positives 
Opera* on 55 55 (100) 0 (0) 0 
Clinica exam- 

ination and 
phlesography 
Clinica exam- 
ination and 
ultrasound 108 
Ultrascund and 
phlesography 98 
All three tests 
compined 


83 48 (87) 7 (13) 35 


48 (87) 7 (13) 59 


48 (87) 7 (13) 50 





115 53 (96) 


4 (4) 62 


Ultrasound 9 

With the patient supine, the leg is elevated to drain the 
superficial venous system and a standard 12-cm wide sphygmoma- 
nometer cuff is placed around the lower thigh and inflated to 60 
mm Hg ‘Fig 1). A soft rubber tourniquet is placed around the 
middle of the calf to occlude the flow of blood in the superficial 
veins when the calf is compressed. The skin of the medial side of 
the leg is coated with contact jelly, and the ultrasound detector 
(9.5-mm >robe) is applied at l-cm intervals to the skin of the 
medial caf at an angle of 45° to the skin surface. If the calf muscle 
is squeezed by the examiner on the opposite side of the rubber 
tourniquet, the blood forced through the unobstructed deep veins 
may regergitate into the superficial veins through any ICPVs. 
When the ultrasound probe overlies an ICPV, an audible biphasic 
sound is heard corresponding to the bidirectional flow of blood 
through fhe perforating vein. Following a study of the area below 
the rubber tourniquet, the procedure is repeated with the probe on 
the other side of the tourniquet. Each point on the skin associated 
with a bidhasic sound is considered to be the site of an ICPV and 
recorded on the chart. 


Surgery 


All of the medial aspect of the leg is examined, subfascially, 
through = long medial incision. Perforating veins are considered to 
be incomoetent if they are dilated and bleed from their proximal 
ends after division and calf compression.“ To assure sectioning of 
the perforating vein on the superficial venous side of the valve, the 
veins are incised close to where they penetrate the fascia. The site 
of an IC?V is defined as the point where the vein penetrates the 
fascia ard is identified by its distance from the medial malleo- 
lus. 


RESULTS 
At th» end of five months the results were collated. An 
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Fig 1.—Technique of ultrasound examination in detection of incémpetent perforating veins 
(ICPVs). Ultrasound probe overlying ICPV detects audible biphasic sounds of blood flow refluxing 
abnormally from deep into superfical venous system when calf is pumped manually. 


Fig 2.—Distribution of incompetent perforating veins demonstrated at surgery through long medial vertical incision. Site 
correctly predicted by phlebography, clinical examination, or ultrasound indicated by dot, false-positive by plus sign. 
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IC?" was judged to be correctly predicted by a test if it 
was within 2 em of the site of an ICPV found at surgery. 
The 7esults of pretests are presented as (1) the n imber of 
limbs correctly predicted to contain ICPVs, (2) the number 
of e»rrectly predicted anatomical sites of IC°?Vs, the 
num oer of limbs or sites falsely predicted (false-positives), 
anc he number of limbs or sites missed by the test (false- 


negatives), 
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Thirty-nine limbs of 26 patients (14 women and 12 men) 
were studied. The mean age of the women was higher (57.7 
years) than that of the men (46.9 years). Ulcers had been 
present in 12 of the 39 limbs, but all were healed with 
compression bandages before investigation and surgery. 

Fifty-five ICPVs were found at operation in 31 of the 39 
limbs (1.8 ICPVs per limb). 

The results obtained from the tests can be analyzed in 
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- absence of ICPVs in the limb regardless of their site and 


E number, and the ability of the test to detect the site of each 


- JOPV. 


Does the Limb Contain ICPVs? 


Thirty-one of the 39 limbs examined had ICPVs at 
operation, and eight had no ICPVs (Table 1). Clinical 
examination and ultrasound correctly predicted the 
presence of ICPVs in all 31 limbs. Phlebography failed to 
show ICPVs in six of the limbs subsequently found to 
contain them. Phlebography accurately predicced the 
absence of ICPVs in six of the eight limbs subsequently 
found to be normal, whereas ultrasound and clinice] exam- 


M ination both produced false-positive results (six and eight, 
respectively). 


Site of the ICPVs 


Clinical assessment was not statistically different from 


_ phlebography or ultrasound in its ability to localize the site 
= of ICPVs (Table 2). Phlebography produced fewer false- 
. positive results than the other two methods. Ultrasound 
. predicted many ICPVs that were not found at operation 


and, from this point of view, was significantly inferior to 


-= phlebography (x? test, P = .00025). 


Distribution of ICPVs 


. The distribution of ICPV sites found at surgery is 
compared with the sites predicted by the three diagnostic 


. tests in Fig 2. No ICPVs were found at surgery between 0 
and 5 em or higher than 31 em. Approximately 50% of the 


ICPVs occurred between 10 and 15 cm. 

All methods of detection fared badly at both ends of the 
calf (below 6 em and above 25 em) with successful predic- 
tion rates falling from around 60% to 19%, 6.2%, and 28.5% 
for ultrasound, clinical examination, and phlebography, 
respectively. 


Combined Tests 


The effect of combining the diagnostic methods s shown 
in Table 3. A combination of clinical examination and 
phlebography increased the number of sites correctly 
predicted to 48 (87%) and produced only four additional 
false-positive results. Combinations of ultrasound and 
clinieal examination or ultrasound and phlebography 
produced similar improvements in correctly predicted 
sites, but were accompanied by a large number »f false- 
positive results. A combination of all three methods 


` ... detected all but two of the total ICPVs but yielded many 


false-positives. 


COMMENT 


This study demonstrates that neither ultrascund nor 
phlebography is superior to clinical examinatioa in the 


p diagnosis of the site or presence of ICPVs. Othe studies 


cannot be compared with this study as they were neither 
blind nor based on the results of a full surgical exploration 
of the medial side of the calf. We have been unable to 
confirm the claims of more than 80% accuracy for phlebog- 
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two ways: the ability of the test to indicate the presence or 





raphy and ultrasound examination'"' and believe that this 
disparity may result from several factors: observer bias, 
failure to explore the whole of the medial aspect of the calf, 
and an inadequate examination of valvular incompetence 
at operation. 

Callum et al did employ a wide surgical exploration as 
the method for assessing correct prediction of thefsite of 
ICPVs. They compared clinical examination with phlebog- 
raphy and fluorescein dye injections. Phlebography (60% 
correct) was shown to be more successful than either . 
clinical examination (48% accurate) or fluorescein dye 
injections (39% accurate). Their phlebographic and clinical 
success rates are similar to the results of this trial, even 
though observer bias was not fully excluded. 

A number of publications have shown that clinical 
examination accurately predicts the site of approximately 
50% of ICPVs.'**! The inaccuracy of digital examination 
results not only from difficulty in palpating fascial defects 
in areas of induration and fat necrosis, but also from 
palpation of false defects over large varices. Moreover, the 
extrafascial division of one ICPV into many superficial 
veins makes it difficult to find the exact point of control. 
Some ICPVs are not associated with a large fascial defect 
or a large superficial varix.' 

It was hoped that this trial would confirm previous 
claims that ultrasound provides a fast, noninvasive, and 
relatively i inexpensive method for localizing ICP Vs.**** The 
present investigation used apparatus that is widely aail- 
able and at moderate cost to most physicians so that we 
purposely excluded the use of a visual print out of the 
ultrasound pattern or the directional Doppler apparatus. 
The present method relied on the observer's ability to 
recognize the sound produced by blood flowing through an 
ICPV from other sounds of nonvascular origin. Some 
inaccuracies may have been caused by the transmission of 
biphasie sound away from the origin of the ICPV along 
subeutaneous tributaries. Other errors in technique that 
might affect accuracy are incorrect application of the 
probe (either altering from the 45° ideal or failure of the 
jelly to make an airtight probe to skin contact) and 
difficulty in producing a consistent blood flow pattern 
through the ICPVs with each calf compression. Rapid calf 
squeezing may eventually reduce flow if there is inad- 
equate filling of the deep veins between each compression. 
In addition to all these difficulties, blood will not reach the 
ICPVs situated in the lower calf, when the upper half of 
the calf is squeezed, if all valves of the deep venous system 
are competent. 

Although phlebography is no more accurate than the 
other two methods in predicting the sites of ICPVs, it 
yields the lowest number of false-positive results. If a limb 
is shown to have ICPVs by phlebography, ICPVs will be 
found at operation. However, local incisions or injeetions 
guided by phlebography will miss a substantial number of 
ICPVs. 

The combination of phlebography with clinieal examina- 
tion inereases the diagnostic accuracy to 87% without 
increasing the number of false-positive results signifi- 
cantly above the number obtained by clinical examination 
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alone. Retrospective analysis of the phlebograms per- 
fcrmed during this study showed that a radiologically 


demonstrated vein was always visible where an ICP 7 was - 
` found at surgery, but the radiologists’ interpretation of the 


examination is shown to compete favorably with other 


methods. Ultrasound detection produced a significantly 


greater number of false-positive results than the other 


m methods (Fs = .01) and its use cannot be justified. 


pklebogram, especially difficult if the leg was not sersened - 


during the examination, was responsible for the false- 
negate result. Although phlebography is the most expen- 
sive examination it is the only method that demonstrates 
the anatomy of the deep venous system. As this has had a 
considerable bearing on the prognosis of surgery for 
venous insufficiency, it is valuable information to have 
before deciding on treatment. 

Since no one method predicts the site of all ICPVs, a full 
surgical exploration is essential to interrupt all ICPVs. 


Injection therapy guided by any one method of investiga- i | 
tion wil! miss 40% of the ICPVs. In a situation wher2 cost Ven 
efectiveness must be balanced against good care, clinical P 
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As you know, skin and soft-tissue nfections* including 
peritonitis, may progress-with alanming rapidity in patients 
with impaired host defenses...even tothe point of becoming 
irreversible. Keflin can often be us2ful »efore the infection 
becomes irreversible...exactly when itis most needed. 

i Eleven years atter its introducticn, K2flin continues t» be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections * Therefcre, when you suspect that 
the pathogen involved is one of the susceptible organisms 
for which the drug is indicated in s«in end soft-tissue 
infecticns* you may begin therapy with Keflin even while 
results of Susceptibility studies are Dending...and thus save 
precious hours for the patient. Kefin may be administered 
to infants and to patients with reduced “enal function. 
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patients. 
: Itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibio’ics. 
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Brief Summary. 
Consult the package literature for 
prescribing information. 
Indications: Keflin" (cephalothin sodium, 
Lilly), Neutral, for Injection, is indicated forthe 
treatment of serious infections Caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 


peritonitis, caused by staphylococci (peni- 


cillinase and nonpenicillinase-producing). 

group A beta-hemolytic streptococci, 

Escherichia coli, Proteus mirabilis, and 

Klebsiella 

Bone and joint infections caused by 

staphylococci (penicillinase and 

nonpenicilinase-producing) 
Contraindication: Previous hypersensitivity 
to cephalosporins. 
Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape* (urine sugar analysis paper, Lilly) 
Adverse Reactions: Maculopapular rash. 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia. 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis. transient 
rise in SGOT and alkaline phosphatase. rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported [1114755] 


Additional information available to the 


profession on request 
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—e Transplantation of resected hepatic fragments, with the 


attendant vascular and biliary tract reconstruction, presents 
difficulties. We have studied the intraparenchymal vascular 


| division in the pig with a view to performing partial h2patec- 


tomies with the greatest possible anatomical support. 

Forty-six molds of the various vascular territories were 
obtained from the 31 porcine livers. Each segment of the median 
lobe is dependent on the adjacent lateral lobe. Its intersegmental 
fissure is the obligatory site for parenchymal section to be 
continued through horizontal portion of portal vein, hepatic 
artery, and left hepatic duct. A right hemihepatectomy unfailingly 
results in the devitalization of the left side of the liver. 

If the goal of a hepatectomy is the transplantation of the 


resected fragment, it is recommended that the right side of the 
= liver be utilized, as its more convenient extrahepatic vascular 
iv . and biliary calibre will permit pedicular conservation and anas- 


tomosis. 
(Arch Surg 112:38-40, 1977) 


he proliferation of research in experimental surgery 
has made the acquisition of experimental dogs in- 
ereasingly diffieult. Consequently, the search for new 
species appropiate for experimental purposes has become 
more and more important. The pig has been found to be a 
particularly apt choice for experimental liver transplanta- 
tion, which demands certain characteristics: toleration of 
portal clampage, relative insusceptibility to "outflcw block 
syndrome," and minimized acute rejection reactioas. 
Partial hepatie resections are further facilitated in the 
pig by the easy lobular mobility. However, transplantation 
of a resected hepatic fragment, with the attendant vascu- 
lar and biliary tract reconstruction, present dificulties. 
We believe that the transplantation of a fragment of 
hepatic parenchyma is poorly applicable to humans, and 
eonstitutes only an experimental model achieved by var- 
ious authors. Partial hepatectomy has usually been 
performed with consideration given only to external 
hepatie morphology. We have studied the intraparen- 
chymal distribution of the vascular elements in the pig 
with a view to performing partial hepatectomy with the 
greatest possible anatomical support. 


EXTERNAL HEPATIC MORPHOLOGY 


Classically, the pig liver is considered to be composed of three 
lobes: right, median, and left. The median lobe, whica is more 
developed than either lateral one, joins them at its posterior third. 
This lobe presents a superficial intermediate fissure that divides it 
into right and left secondary segments. The right segment, which 
surrounds the gallbladder, is more developed than the left. The 
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interlobular zones are characterized by considerable connective 
tissue within which vascular and biliary pedicles are foung. 


MATERIALS AND METHODS 


Thirty-one porcine livers weighing from 380 to 650 gm were 
used (from large pigs of the white breed). From these, 46 molds of 
the various vascular territories were obtained: 19 of the portal 
vein, 11 of the hepatic artery, and 16 of the hepatic veins. 
Generally, the hepatic artery molds were studied jointly with those 
of the porta! vein, which serve as support, avoiding the fragmen- 
tation of the small artery branches. On seven occasions the same 
liver was used to form both the suprahepatic and portal molds. 

Under general anesthesia a xiphopubic laparotomy was per- 
formed, followed by dissection of the elements of the hepatic 
pedicle: main hepatic duct (MHD), portal vein (PV), hepatic artery 
(HA), and the infrahepatic vena cava. The suprahepatic vena cava 
(SVC) was isolated and the following ligaments sectioned: falci- 
form, left triangular (the right homologue being nonexistent), and 
posterior. The remaining lesser omentum was sectioned between 
ligatures. The blood vessels were clamped and sectioned remote 
from the liver and the organ removed to a container, where it or 
the vessels to be studied were catheterized and perfused with 
physiological saline (2,000 to 3,000 ec) in which 50 mg of heparin 
sodium was added to the first liter through the pertal vein and 
hepatic artery. 

The resin (Araldite M, 1,000 to 2,000 ml) and 0.5% to 2.0% of 
coloring (Araldite DW-03,04,05,08) was mixed until uniform 
coloration is achieved. Thickener was added in the amount of one- 
quarter to one-fifth of the quantity of resin; the mixture begins to 
thicken in 20 to 30 minutes. The preparation was injected via a 
syringe using low pressure over a period of 25 to 38 minutes. The 
amount to be injected varied according to the volume of the vas- 
cular tree to be studied (PV, 40 to 50 cc; SVC, 50 to 60 cc; HA, 5 to 
10 cc; and MHD, 4 to 7 ec). The appearance of the colored resin on 
the surface permitted estimation of the vascular capacity. Venous 
catheters were used to introduce the resin preparation into the 
vessels. 

Having made the injection, the liver was submerged in a 
container with 6% formol and the container placed im an oven at 60 
C for 24 hours to assure the rapid and complete solidification of the 
resin. Finally, the specimen was placed in a 30%, potassium hydrox- 
ide bath for 48 hours at 60 C to achieve the corrosion of organic 
matter that may adhere to the resin mold; this is washed away 
with water. 


RESULTS 
Hepatic Artery 


As it enters the liver, the hepatic artery gives off two or 
three small branches destined for the right lobe (Fig 1). 
One of these passes behind the trunk of the portal vein to 
supply the posterior zone of the lobe, while the others 
supplies its anterior face. In its ascending trajectory the 
hepatic artery next gives rise to a branch that supplies the 
right segment of the median lobe, which is directed ver- 
tically toward the gallbladder. Now the arterial trunk turns 
to the left, following the ventral face of the portal vein. The 
observed arterial distribution for the left lobe varying as 
follows: (1) the main arterial trunk continues to irrigate the 


Intrahepatic Vascular Division—Camprodon et al 





e 
Fig 1.—Hepatic artery distribution: schema Fig 2.—Portal vein system: schema and 
and mold. mold. 
Fig 4.—Biliary tree: schema and specimen Fig 5.—Sectioning line for hemihepatec- 
Fic <.—Hepatic veins: schema and mold. roentgemogrem. tomy. 
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. the median lobe, yielding various branches throughout, and 
EO arterioles, without a main trunk, continue to the same 
areas. 

The arterial branches invariably follow those of the 


aun vein. 


Portal Vein 


In its intrahepatic trajectory, the portal vein describes a 


= posteroinferior concave arc. On entering the Lver it 
. releases a small branch that is the only one to emerge from 


its concave slope, the others emerging from its convex 


. anterosuperior face. Its consistent pattern of ramification 


permits delineation of four segments (Fig 2): 
1. The hilar segment is extraparenchymous, some 4 em 
in length, consisting of a single trunk with no extraparen- 


. ehymous divisions. 


2. The portal arch measures some 2 to 3 em in length and 


in its more inferior section emits two or three branches 


destined for the right lobe. In its uppermost portion it 
emits (consistently) a branch for the right segment of the 


.. median lobe. 


3. The horizontal portion begins at the confluence of the 
portal trunk and the branch of the right segmen- of the 


- median lobe and follows a horizontal course of some 3 to 4 


cm, where it emits a branch destined for the left lobe. No 
collateral branches have ever been found to originate in its 
horizontal segment. 

4. The distal ramification of the portal vein finally 
disperses according to various plans: (a) distribution into 
four branches: two medial and one posteroinferior to the 
left lobe, with the fourth an anterosuperior branch to the 
left segment of the median lobe; (b) distribution into three 
branches: the anterosuperior always supplies the median 


. Jobe's left segment; and (c) distribution into two branches: 


the superior of these branches out rapidly but the poste- 
roinferior gives rise to the greater number of ramifica- 
tions. 

In general, the three first sections of the portal vein are 
subject to minor variations, thus the invariable absence of 
collateral branches in the horizontal portion is to be 
noted. 


Hepatic Veins 


The confluence of the hepatic veins in the inferior vena 
cava constitutes a true crossroads, but as the site of the 


: junction is intraparenchymal, its dissection is im possible. 


In a partial hepatectomy it is very important to know the 
direction and distribution of these veins in order to 
conserve venous drainage of the corresponding liver frag- 
ment. 

There are three suprahepatie trunks: left, median, and 
right. The left trunk receives the blood of the left lobe, 
discharging it into the left anterolateral face of the vena 
cava. The median trunk drains the left segment of the 
median lobe, carrying it in an oblique trajectory upwards 


i^ * and from left to right, ending at the right anterior face of 





the vena cava, together with the right trunk. The latter 
receives various branches of the right lobe and the right 


segment of the median lobe, including one draining the 


most posterior portion of the right lobe at the site of its 
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own Denis: hut that in some cases drains directly i nto jthe z 
Pm lateral face of the vena cava (Fig 3). 


Biliary Tract 


The small ealibre of the biliary ramifications made it 
difficult to obtain satisfactory molds; therefore, radiolog- 
ical contrast studies were added to trace the intrahepatic 
biliary system. 

The main hepatic duct continues proximally in tw® thick 
vessels that collect bile from the left and right halves of the 
liver, respectively. Their convergence to form the common 
bile duct takes place outside the hepatic parenchyma under 
a thick layer of connective tissue that attaches it inti- 
mately to the inferior hepatic surface, making its visuali- 
zation difficult. The left hepatic duct is formed by the 
union of the small ducts of the left lobe and the left 
segment of the median lobe, presenting a horizontal trajec- 
tory that, as in the horizontal portion of the portal vein, is 
free of ramifications, until it finally joins the right hepatic 
duct (Fig 4). 

The right hepatic duct drains the bile from the right lobe 
and the right segment of the median lobe. The principal 
ramifications of the intrahepatic biliary tree consistently 
follow those of the portal tree. 


COMMENT 


The study of intrahepatic vascular and biliary distribu- 
tion in the pig has permitted placing the prospect of a 
partial hepatectomy (hemihepatectomy) on a more 
anatomically sound footing for this animal. 

The median lobe, which by its external conformation 
constitutes a morphological unit, is, in reality, divisible. 
From the point of view of vascular dependence (inflow 
systems), each of its segments belongs to the adjacent 
lateral lobe. In any hemihepatectomy (left or right), the 
intersegmental fissure of the median lobe is the obligatory 
site for the initial sectioning of the parenchyma. Such 
sectioning must be continued through the horizontal por- 
tion of the portal vein, hepatic artery, and left hepatic duct 
(Fig 5). 

Due to intraglandular distribution of the hepatic artery 
and the portal vein, a right hemihepatectomy unfailingly 
results in the devitalization of the left liver. The intrapa- 
renchymous drainage of the suprahepatic veins into the in- 
ferior vena cava constitutes a practically insurmountable 
obstacle to the conservation of the venous drainage of the 
remaining parenchyma in undamaged condition. 

If the goal of a hepatectomy is the transplantation of the 
resected fragment, it is recommended that the right side of 
the liver be utilized, as its more convenient extrahepatic 
vascular and biliary calibre will permit pedicular conserva- 
tion and anastomosis. 


This work was supported by grant 12-723-73 from the "Comision Admin- 
istradora del D.C. de la Seguridad Social.” 
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. Pancreatic Abscess and Pseudocyst 


— Bernard J. Owens III, MD, Harold F. Hamit, MD 





* Nausea, vomiting, normal serum amylase values, and clin- 
. . ical and roentgenographic evidence of epigastric or retrogastric 
| masses were common findings in 19 patients with pseudocysts 
. and eight with abscesses treated from 1969 through 1974. 
» — Helpful criteria for distinguishing between pancreatic pseudo- 
Ies cyst and abscess were signs of sepsis. 

ES Thirteen pseudocysts were diagnosed preoperatively and 


We reviewed our recent experience with pancreatic 
abscess and pseudocyst and the recent literature con- 
cerning pancreatic abscess to record the similarity and to 
identify the differences of these diseases. These data form 
the basis of this report. 


E- METHOD 
—. . even, including one that developed after drainage of an " f « j 
* | — abscess, at operation. All abscesses except one were diagnosed We examined all charts with a final or intermittent diagnosis of 


pancreatic abscess or pseudocyst from 1969 to 1974. Cases unsub- 
stantiated by clinical history or laboratory data were excluded. 


RESULTS 


x .. preoperatively. No undiagnosed pancreatic abscesses were 
= found at autopsies performed during this period. 

B Treatment of pseudocysts consisted of cystogastrostomy for 
e 13 patients and external drainage for six. All abscesses were 





drained externally, with three cures, three recurrences, one 
persistent fistula, and one pseudocyst later treated by cystogas- 
trostomy; one patient with a recurrent abscess was successfully 
treated by reoperation and external drainage, whereas two in 
whom operation was delayed died. 

This study indicates that the preferred treatment for pancreatic 
pseudocysts was cystogastrostomy, but external drainage was 
satisfactory. External (sump) drainage was preferred for 
pancreatic abscess. 

(Arch Surg 112:42-45, 1977) 


"The differentiation between pancreatic abscess and 

pseudocyst is difficult. Nausea, vomiting, and clinical 
and roentgenographic evidence of a retrogestric or 
epigastric mass are common to both these complications of 
pancreatitis. The necessity of early and adequate drainage 
was first established by Altemeier and Alexander' in 1963. 
Delay is generally considered optimal in the treatment of 
pseudocyst. Few data are available concerniny tae differ- 
entiation of these entities. 
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During this six-year period we saw eight patients with 
11 pancreatic abscesses at Charlotte (NC) Memorial Hospi- 
tal. No postmortem diagnoses of pancreatic abscess were 
found. 

The predominant cause was alcohol abuse. Seven 
patients had a history of heavy alcohol ingestion. In only 
one patient was there a history of biliary tract disease, 
which may also have been responsible for her abscess 
formation. One patient had had traumatic pancreatitis. No 
patients had had pancreatitis solely as a complication of 
biliary tract disease, and in none of our patients did the 
pancreatitis follow as a complication of abdominal surgery. 
The ages of the patients varied from 35 to 59 years. 

The presenting signs and symptoms were similar to 
those described by previous authors. In seven of 11 (63%) 
there was a palpable mass. Tenderness was noted in nine of 
11 (81%). Nausea and vomiting were noted in seven of 11 
(63%). Temperature greater than 37.8 C was present in 
nine of 11 (81%). The average temperature on admission 
was 38.9 C. Temperatures, however, varied from 36.7 to 
41.1 C. Upper gastrointestinal x-ray series showed a mass 
in all six patients in whom it was obtained. Leukocytosis 
was present in ten of 11 patients (90%) and was considera- 
ble. The average WBC count was 15,000/cu mm (range, 
8,500 to 25,000). The serum amylase value was only mini- 
mally useful. In seven patients in whom it was obtained, 
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% of Patients 
rnm 
With With 
Signs and Symptoms Abscess Pseudocyst 


Leukocytosis 


1 9 
90 19 
Pai 69 
Palpable abdominal mass 53 
Abnormal roentgenograms 87 
Elevated serum amylase levels 55 
Nausea and vomiting 38 


three were normal. The four abnormal values ranged from 
€30 to 5,400 Somogyi units/100 ml (mean, 2,634; normal 
range, 60 to 200). 

Jne patient had jauncice and weight loss. Twe patients 
had diabetes mellitus at the time we saw them. 

The location of the abscess was described in seven 
patients—in four, in the tail; in one, in the body. Two 
abscesses were described only as “retrogastric.” They 
ranged in size from 10 tc 650 ce, with an average of 312 ce. 
The largest was located in the body. 

Culture data were obtained in all cases. Pathogens were 
gewn in ten of 11. Nine cultures were monomierobial, one 
polymierobial. The commonest organisms were Eschevich- 
ia eoli and Enterobacter cloacae, which were found in three 
each. Klebsiella, microaerophilic Streptococcus, B-hemelytic 
Streptococcus, and Serratia marcescens were each cultured 
from one abscess. In those patients in which the abscess 
recurred, one grew the same organism, E coli. The poly mi- 
crosial abscess grew E coli and Enterobacter, and was a 
reeurrence in the patient who had grown f-hemolytic 
Streptococcus at the first exploration. 


Sensitivity data showed most pathogens sensitive to a 


broad spectrum of antibiotics including ampicilin. Only 
the Klebsiella had limited sensitivity, to chloramphericol. 
Al the others were sensi-ive to ampicillin. 

External drainage was used in all patients. All efforts 
were made to achieve adequate drainage with débridement 
of amy and all necrotic pancreatic tissue, based both om our 
owr experience and our review of the literature. Samp 
dramage was employed most commonly. Three patients 
were cured by one operation. One surviving patient had a 
later attaek of pancreatitis. One patient later developed a 
pseudocyst; this was drained successfully. One pat ent 
developed a fistula. The overall survival rate was 75% ‘six 
of ght). 

The most serious comp. ication was recurrence. Twe of 
three patients with recurrences died. Recurrence account- 
ed for both of the deaths in this series. 


PSEUDOCYST 


During the same period we saw 19 patients with 21 
pseudocysts. The age at ciagnosis ranged from 11 to 71 
years, with a mean of 47. The most common cause vas 
alcoho! abuse, which was implicated in 14 patients, one of 
whem had confirmed biliary tract disease. Four patients 
had had panereatitis following abdominal trauma, znd 


Arch Surg—Vo! 112, Jan 1977 









Table 2.—Pancreatic Abscess and Pseudocyst: 
Fever and Leukocytosis on Admission 


With With $ 
Abscess Pseudocyst 
` x 


Temperature, C 














Mean 38.9 37.2 
Range 36.7-41.1 36.7-38.9 
WEBOs/cu mm 
Mean 15,000 8,600 
Range 8,500-25,000 2,500-14,000 








developed pseudocysts. In two patients the pancreatitis 
was associated only with proved biliary tract disease, and 
only one patient had evidence of alcohol abuse and biliary _ 
tract disease. On 13 occasions the diagnosis was made 
preoperatively, and in eight the diagnosis was made at 
laparotomy. In one patient the pseudocyst drained sponta- 
neously through a posterior penetrating gastric ulcer. 

The presenting symptoms were variable. Abdominal 
pain and/or a tenderness was the most common presenting 
complaint and was present in only ten cases. Four patients 
had nc major pain. Two of these had explorations for 
painless progressive jaundice, and two for ascites with 
hyperamylasemia. A mass was noted on physical examina- 
tion in only nine patients; most of these were tender. Six 
patients had nausea and vomiting. Of 11 patients who had 
upper gastrointestinal x-ray series, eight had films 
showing a mass. One patient had diarrhea. 

Temperature greater than 37.8 C was present on admis- 
sion in only two patients. Temperatures ranged from 36.7 
to 38.9 C; the mean temperature was 37.2 C. In only five 
cases was there a leukocyte count greater than 10,000/eu 
mm. The average leukocyte count was 8,600/cu mm; the 
range, 2,500 to 14,000/cu mm. 

The serum amylase level was elevated in six patients of 
11 in whom it was recorded, and ranged from 123 to 1,161 
Somogyi units/100 ml, with an average of 438. 

The pseudoeysts varied in volume from 40 to 3,600 ce and 
averaged 960 cc. In 19 cases in which location was deter- 
mined, 11 were in the tail, three in the body, and four in the 
head. One was located. in the body and tail. 

The most frequently used and effective method of 
drainage was cystogastrostomy. This was used 13 times, 
with one recurrence and three complications. One patient 
suffered wound dehiscence, congestive heart failure, and 
gastrointestinal bleeding. One patient had a postoperative 
pneumonia, and later developed diabetes mellitus. One 
patient continued drinking, and was readmitted with acute 
pancreatitis one year after his operation. The single recur- 
rence consisted of roentgenographic evidence of recur- 
rence only. The patient was asymptomatic and was not 
operated on. ‘ 

External drainage was performed on six oc¢asions, with 
four cures; one cured patient died during a later attack of 
pancreatitis. Of the patients with recurrences, one later 
underwent cystogastrostomy and was cured. One was later 
effectively drained with cystojejunostomy with a Roux-en- 
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E. | tomy was unsuccessful in one patient who later underwent 
. external drainage and finally Roux-en-Y drainage. 

Ec _There was only one late death from pancreatitis in this 
= ^ group. Cystogastrostomy proved the most effective treat- 
"t . ment. The choice of operation depends on the cyst location, 
buti in our experience cystogastrostomy has predominated. 
: Suture of the edges of the cystogastrostomy has been the 
pli prerogative of the surgeon. 

3 COMMENT 

Following Fitz" description in 1889 of the natural 
story of pancreatitis complicated by abscess, few data 
A were reported until 1917 when, according to Altemeier and 
E - Alexander, C. B. Davis reported the first successful drain- 
E $ age. In 1925 Moynahan“ recommended drainage and 
. débridement. Then, in 1963, Altemeier and Alexander' 
- presented the first large series of patients, and docu- 
Ee mented the 100% mortality in untreated patients. In 32 
pt . patients, there was a 44% overall mortality, 14% in the 
operated group, and 100% in the untreated group. 

In 1968 Bolooki et al‘ presented a series of 74 patients 
E with abscess and lesser sac collections. The mortality in the 
s untreated was 100%. Survival in those operated was 53%. 

5 ‘The overall survival rate was 43%. Varying mortalities in 
E . the operated patients occurred in later series: Miller et al’ 
— (1974), 39%; Camer et al" (1975), 18%. All noted a 100% 
= mortality in the unoperated patients. 

= Presenting signs and symptoms vary. Abdominal pain 
- and tenderness, nausea and vomiting, and physical 
— — findings or roentgenographie evidence of a retrogastric 
mass are commonly noted—both in pseudocyst and in 
abscess. Altemeier and Alexander' noted a palpable mass 
in only 53% of patients; Denker et al‘ noted its presence in 
47%; Miller et al in 37%; and Camer et al^ in 32% to 55%. 
= Clinical evidence of an abdominal mass was found in 63% of 
= our patients with abscess, and, if we exclude those patients 
— jn whom pseudocyst was discovered at operatior, 53% in 
- those with pseudocyst. Epigastric pain was found in 100% 
= of patients with abscess by Altemeier and Alexander,’ in 
= 825 by Denker et al,’ in 60% by Miller et al, and -n 29% to 

— 64% by Camer et al.’ In our series, epigastric pain was 
= found in 18% of these patients with abscess, but it was also 
- found in 69% of those with pseudocyst. Nausea and vomit- 
. ing were noted in 63% of our patients with abscess, 38% of 
= those with pseudocyst, and in other series of abscesses 
TE 2 varied from 21 to 90%. Review of the various signs and 

symptoms shows that most are common to bota abscess 

. and pseudocyst (Table 1). 

- . A. Roentgenographie evidence of a retrogastric mass also 
= proved to be nonspecific. It was present in six of six 
- . patients with abscess and in eight of 11 patients with 
= pseudocyst in whom contrast study of the abdomen was 
„e Obtained. Correction for misdiagnosis in the group with 
upper gastrointestinal x-ray series shows that seven of 
= eight, or 87.5%, of those patients in whom the diagnosis 

— — A was made preoperatively had abnormal films. The presence 
= or absence of the "soap bubble" or "ground glass” sign, an 
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aieo of. pida Mom. Pus, 3 was not t ieeeiled i in this 
series, and therefore not used to differentiate the two 
diseases. We suspect that this represents a late finding and 
indieates the presence of a very large abscess. Insofar as 
both cavities by definition must contain necrotic pancreat- 
ic tissue, we have some doubt as to the value of this 
sign. 

Laboratory data in our series were similarly BsnsoceiBe: 
In those patients in whom it was recorded, the serum 
amylase level was normal in 42% of those patients with 
abscess and 45% of the patients with pseudocyst. In those 
in whom it was abnormal, the elevation tended to be higher 
in those with abscess, up to 5,400 Somogyi units/100 ml, 
whereas the highest abnormal value in the pseudocyst 
group was only 1,150 Somogyi units/100 ml. 

The most helpful data for differentiating the two 
diseases proved to be the signs of sepsis, fever and 
leukocytosis. Signs of abdominal sepsis with localized 
tenderness are good indications for laparotomy under most 
circumstances. This is especially true in these patients. 

Only two patients with pseudocyst had temperatures 
greater than 37.8 C on admission, both 38.3 C. The average 
temperature was 37.2 C; the range, 36.7 to 38.9 C. On the 
other hand, only two patients with pancreatie abscess had 
temperatures in the normal range, 36.7 and 37 C. The 
average temperature was 38.9 C; the range, 36.7 to 41.1 C 
(the median also was 38.9 C). In the earlier series Altemeier 
and Alexander' had noted fever in 90%, Denker et al’ in 
94%, Miller et al in 76%, and Camer et al" in 72% to 85% 
(Table 2). 

The picture was similar with leukocytosis. Only five 
patients with pseudocysts had leukocyte counts greater 
than 10,000/cu mm. The average was 8,600/cu mm; the 
range, 2,500 to 14,000/cu mm. In the group with abscesses, 
only one patient did not have a leukocyte count greater 
than 10,000/cu mm. The average was 15,000/cu mm, and 
the range 8,500 to 25,000/cu mm. In the earlier series, 
leukocytosis was noted by Denker et al‘ in 82%, Miller et al 
in 87%, and Camer et al" in from 44% to 70%. 

Our experience with the treatment of pseudocyst has 
been similar to that of others. Most pancreatic pseudocysts 
were drained by cystogastrostomy. Only one of these 
recurred. Three patients suffered complications: one had a 
postoperative pneumonia and later developed diabetes; one 
was admitted one year later for treatment of pancreatitis; 
and one had wound dehiscence, complicated by congestive 
heart failure and gastrointestinal bleeding. Of the six 
patients who had external drainage, four were cured. Only 
one patient in this group died later from recurrent 
pancreatitis; alcohol ingestion had continued. One patient 
had a late bowel obstruction. Of 21 drainage procedures, 14 
resulted in cure without complication or reeurrence. Four 
recurrences required further surgery, with ultimate cure. 
Two patients developed late signs of pancreatic insuffi- 
ciency—one endocrine and one exocrine. 

The treatment of abscess was considerably less satisfac- 
tory. All had external drainage. There were three patients 
with recurrences, all of whom had repeated drainage. Two 
of these died. One patient later developed a pseudocyst 
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wkich was Mir drained successfully by Bie day 
Ore patient developed & persistent pancreaticocutareous 
fistula. The overall survival rate was 75%; the overall 
cemplication rate was 62%. The most serious complication 
wes recurrence, which proved lethal in two of -hree 
patients in whom it occurred (66%). Miller et al? noted z 53% 
mertaliéy in patients with recurrent abscess. _ 

The bacteriology of our series was similar to that of 


others. Escherichia eoli was most common. Enteric erga- 


nisms predominated. We noted, however, that mest of the 
pathogens were sensitive to a number of artibiotics, 
induding ampicillin, and that chloramphenicol may not be 


necessary. Camer et al^ noted that 43% of the pathozens. 


cultured in their series were sensitive to ampicillin, vs 64% 


sensitive to chloramphenicol, 55% to kanamycin, and only. 


2&5 to the cephalosporins. 


In summary, we have reviewed the experience with - 


pancreatic abscess in the literature over the past 13 years 
and noted the high mortality, the number and severi-y of 
the complications, and the dismal outlook for patients with 


this disease. We have noted the changed speetrum of - 


pathogens as well as the absence of any adequate explana- 
tien of their source. 


Our findings are consistent with those in the litera-ure. 


Intervention must be timely and adequate. All nee-otic - 


material, as noted by Miller et al? must be "emc ved. 
Hewever, prompt drainage depends on promp- correct 
diaznosis, and the dMease: na be similar at presentation. 


~~. 
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Our experience shows that fever and leukocytosis, classic 


signs cf sepsis, are the most reliable criteria for differen- — 


tiating the pancreatic abscess from pseudocyst. 


In addition, we have noted that, at least in our hospital, . P 
most ef the pathogens are sensitive to a number ‘gf ua = 
antibicties including ampicillin, which is a relatively ~~ 
nontoxic drug, and we recommend that it be considered in — 


the antibiotic coverage of these very sick patients. 

The experience with pancreatic abscess, as presented in 
the literature during the past ten years, has been that of 
high mortality, with frequent and severe complications 
yielding a dismal outlook for patients with this disease. 
Delay or failure to operate is disastrous. All agree that 


intervention must be timely and adequate. However, 


prompt drainage depends on prompt correct diagnosis. 
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CUINLY VALIUI Ñ apani 


CAN DO ALL I MINE 


| Re ve iic ric tension and aridely Si States 
. —Relieve predominant anxiety with secondary 
depressive symptoms in the psychoneurotic 
patient 

— Relieve anxiety associated with organic or 
functional disorders 

— Relieve anxiety prior to surgery (I.M. 
route recommended) 

— Relieve anxiety as an adjunct prior to 
endoscopic procedures (I.V. route recom- 4 
mended) 

— Relieve anxiety prior to elective cardio- 
version (I.V. route recommended) 














Note: Adverse reactions other than drowsiness, fatigue ard ataxia 
are rare. Patients should be cautioned against driving, operating 
dangerous machinery and simultaneous ingestion of alconol. En- 
courage patients to adhere to the prescribed dosage regimen or to 
discuss any needed adjustment with you. 
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< ROCHE » Please see the summary of product information on the third page of this advertisement. ° 





— Oral Valium provides initial patient response 
within hours; significant improvement within days 

— Injectable Valium administered I.V. produces 
an immediate and pronounced effect in minutes 

— And, I.V. Valium provides the added benefit 
of diminished patient recall when used prior to 
cardioversion o- as an adjunct before endoscopic 
procedures 


VALIUM, 


diazepam) - 


2-mg, 5-mg, 10-mg scored tablets 

ready-to-use 2-ml Tel-E-Ject*disposable syringes 
2-ml ampuls >5 mg/ml 

10-ml vials 


TN 4 ener: 












. Indications: Tension and anxiety states; somatic complaints ,/ 


... Symptomatic relief of acute agitation, tremor, i mpend- 
_ ing or acute delirium tremens and hallucinosis due to 


. . etal muscle spasm due to reflex spasm to local pathol- 


- athetosis; stiff-man syndrome. Oral form may be used adjunc- 
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diazepam 


DOES SO MUCH 2-mg, 5-mg, 10-mg scored tablets A 


ready-to-use 2-ml Tel-E-Ject" i 
SQ WELL. disposable syringes 5 ne i 


2-ml ampuls 
~ ]0-ml vials 


" A 
Before prescribing, please consult complete product 


r | ataxia. Infrequently encountered were confusion, constipation, 
information, a summary of which follows: - 


depression, diplopia, dysarthria, headache, hypotension, in- 
continence, jaundice, changes in libido, nausea, changes in 
salivation, skin rash, slurred.speech, tremor, urinary retention, 
vertigo, blurred vision. Paradoxical reactions such as acute hyper- 
excited states, anxiety, hallucinations, increased muscle Spas- 
ticity, insomnia, rage, sleep disturbances and stimulation have 
been reported; should these occur, discontinue drug. Because 
of isolated reports of neutropenia and jaundice, periodic blood 
counts, liver function tests advisable during long-term therapy Minor 
changes in EEG patterns, usually low-voltage fast activity have been observed 
in patients during and after Valium (diazepam) therapy and are of no known 
significance. 
INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, 
syncope, bradycardia, cardiovascular collapse, nystagmus, urticaria, 
' hiccups, neutropenia. In peroral endoscopic procedures, coughing, de- 
pressed respiration, dyspnea, hyperventilation, laryngospasm/pain in 
throat or chest have been reportea. 


which are concomitants of emotional factors; psycho- 
neurotic states manifested by tension, anxiety, appre- 
hension, fatigue, depressive symptoms or agitation; 


acute alcohol withdrawal; adjunctively in: relief of skel- 
ogy; spasticity caused by upper motor neuron disorders; 


tively in convulsive disorders, but not as sole therapy. /njectable 
form may also be used adjunctively in: status epilepticus; severe 
recurrent seizures; tetanus; anxiety, tension or acute stress reactions 
prior to endoscopic/surgical procedures; cardioversion. 

Contraindications: Tablets in children under 6 months of age; known 
hypersensitivity; acute narrow angle glaucoma; may be used in patients with open 


angle glaucoma who are receiving appropriate therapy. Dosage: Individualized for maximum beneficial effect. 
Warnings: As with most CNS-acting drugs, caution against hazardous occupations ORAL—Aduits: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. to 
requiring complete mental alertness (e.g., operating machinery, driving). Withdrawal q.!.d.; acute alcohol withdrawal, 10 mg t.i.d. or q.i.d. in first 24 hou rs, then 
symptoms (similar to those with barbiturates, alcohol) have occurred following 5 mgt.i.d. or q.i.d. as needed: adjunctively in skeletal muscle spasm, 2 to 10 mg 
abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, vomiting, t.i.d. or q.i.d.; adjunctively in convulsive disorders, 2 to 10 mgb.i.d. toq.i.d. Geriatric 
-. Sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under care- or debilitated patients: 2 to 2Vo mg 1 or 2 times daily initially increasing as needed 
ful surveillance because of predisposition to habituation/dependence. and tolerated. (See Precautions.) Children: 1 to 2% mg t.i.d. or q.i.d. initially, increas- 
Usage in Pregnancy: se of minor tranquilizers during first trimester ing as needed and tolerated (not for use under 6 months). 
should almost always be avoided because of increased risk of congenital INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or I.V., 
malformations, as suggested in several studies. Consider possibility of depending on indication and severity. Larger doses may be required in some condi- 
pregnancy when instituting therapy; advise patients to discuss therapy if tions (tetanus). In acute conditions injection may be repeated within 1 hour, although 
they intend to or do become pregnant. interval of 3 to 4 hours is usually satisfactory. Lower doses (usually 2 to 5 mg) with 
ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS slow dosage increase for elderly or debilitated patients and when sedative drugs are 
X. depressants. added. (See Warnings and Adverse Reactions.) 
= Not of value in treatment of psychotic patients: should not be employed in lieu of For dosages in infants and children see below: have resuscitative facilities 4 ailable. 
appropriate treatment. When using oral form adjunctively in convulsive disorders, I.M. use: by deep injection into the muscle. 
possibility of increase in frequency and/or severity of grand mal seizures may require I.V. use: inject slowly, take at least one minute for each 5 mg (1 ml) given. Do not use 
increase in dosage of standard anticonvulsant medication: abrupt withdrawal in small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid intra-arterial 
such cases may be associated with temporary increase in freq uency and/or severity administration or extravasation. Do not mix or dilute with other solutions or drugs; do 
of seizures. : not add to I. V. fluids. 
INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, lecal irritation, Moderate psychoneurotic reactions, 2 to 5 mg I.M. or I. V. and severe psychoneurotic 
swelling, and, rarely, vascular impairment when used I.V.: inject slowly, taking at reactions, 5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if necessary; acute alcoholic 
least one minute for each 5 mg (1 ml) given; do not use small veins, i.e., dorsum of withdrawal, 10 mg I.M. or I.V. initially, then 5 to 10 mg in 3 to 4 hours if necessary. 


hand or wrist; use extreme care to avoid intra-arterial administration or extravasation. Muscle spasm, in adults, 5 to 10 mg I.M. or LV. initially then 5 to 10 mgin 3 to 4 


- Do not mix or dilute with other solutions or drugs, or add to IV. fluids. hours if necessary (tetanus may require larger doses); in children, administer I. V. 
Administer with extreme care to elderly, very ill, those with limited pulmonary reserve X slowly; for tetanus in infants over 30 days of age, 1 to 2 mg I.M. or I.V., repeat every 3 
. because of possibility of apnea and/or cardiac arrest; concomitant use of barbitu- to 4 hours if necessary; in children 5 years or older, 5 to 10 mg repeated every 3 to 4 
rates, alcohol or other CNS depressants increases depression with inc-eased risk of hours as needed. Respiratory assistance should be available. 
apnea; have resuscitative facilities available. When used with narcotic analgesic Status epilepticus, severe recurrent convulsive seizures (I.V. route preferred), 5to 10 
eliminate or reduce narcotic dosage at least 1/3, administer in small increments. mg adult dose administered slowly, repeat at 10- to 15-minute intervals upto 30 mg 
Should not be administered to patients in shock, coma, acute alcoholic intoxication maximum. Repeat in 2 to 4 hours if necessary keeping in mind possibility of residual 
with depression of vita! signs. active metabolites. Use caution in presence of chronic lung disease or unstable 
= Has precipitated tonic status epilepticus in patients treated for petit mal status or cardiovascular status. Infants (over 30 days) and children (under 5 years), 0.2 to 0.5 
. petit ma! variant status. mg slowly every 2 to 5 min., up to 5 mg (I.V. preferred). Children 5 years plus, 1 mg 
— . Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred every 2 to 5 min., up to 10 mg (slow I.V. preferred): repeat in 2 to 4 hours if needed. 
-— - following abrupt discontinuance (convulsions, tremor, abdominal muscle cramps, EEG monitoring may be helpful. 
vomiting, Sweating). Keep addiction-prone individuals under careful Surveillance In endoscopic procedures, titrate |. V. dosage to desired sedative response, generally 
because of predispositicn to habituation/dependence. Not recommended for OB 10 mg or less but up to 20 mg (if narcotics are omitted) immediately prior to proce- 
use. | dure; if |.V. cannot be used, 5 to 10 mg I.M. approximately 30 minutes prior to 
Efficacy/safety not established in neonates (age 30 days or less); prolonged CNS- procedure. As preoperative medication, 10 mg I.M.; in cardioversion, 5 to 15 mg I.V. 
_ depression observed. In children, give slowly (up to 0.25 mg/kg over 3 minutes) to within 5 to 10 minutes prior to procedure. Once acute symptomatology has been 
avoid apnea or prolonged somnolence; can be repeated after 15 to 30 minutes. If no properly controlled with injectable form, patient may be placed on oral form if further 
_ relief after third administration, appropriate adjunctive therapy is recommended. treatment is required. 
Precautions: If combined with other psychotropics or anticonvulsants carefully Management of Overdosage: Manifestations include somnolence, confusion, coma, 
Consider individual pharmacologic effects—particularly with known compounds diminished reflexes. Monitor respiration, pulse, blood pressure: employ general sup- 
which may potentiate action of Valium (diazepam), /.2., phenothiazines, narcotics, portive measures, |.V. fluids, adequate airway. Use levarterenol or metaraminol for 
barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in hypotension, caffeine and sodium benzoate for CNS-depressive effects. Dialysis is of 
highly anxious patients with accompanying depression who may have suicidal ten- limited value. * 
, dencies. Observe usual precautions in impaired hepatic function; avoid accumula- Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose* (unit 
tion in patients with compromised kidney function. Limit oral dosage to smallest dose) packages of 100, available in trays of 4 reverse-numbered boxes of 25, and in 
effective amount in elderly and debilitated to preclude ataxia or oversedation (initially ^ boxes containing 10 strips of 10; Prescription Paks of 50, available singly and in trays 
2 to 2v? mg once or twice daily, increasing gradually as needed or tolerated). of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® (disposable 
INJECTABLE: Although promptly controlled, seizures may return; readrrinister if syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, compounded with ® 
necessary; not recommended for long-term maintenance therapy. Laryngospasm/ 40% propylene glycol, 10% ethyl alcohol, 5% sodium benzoate and benzoic acid as 
increased cough reflex are possible during peroral endoscopic procecures; use buffers, and 1.5% benzyl alcohol as preservative. 


-- 


topical anesthetic, have necessary countermeasures available. Hypotension or mus- Roche Laboratories " 
cular weakness possible, particularly when used with narcotics, barbi urates or COCHE Division of Hoffmann-La Roche Inc. > 


alcohol. Use lower doses (2 to 5 mg) for elderly/debilitated. i a 
Adverse Reactions: Side effects most commonly reported were drowsiness, fatigue, Nutley, New Jersey 07110 
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In serious gram-negative infections € 

Three good reasons 

to initiate therapy with 
Garamycin Injectable 


(gentamicin sulfate) 











1. Unique spectrum. 


2. Incidence of bacterial 
resistance is low and has 
not increased significantly. 


3. Relatively low order of 
adverse renal andeighth 
nerve reactions when used 
as directed. 


*Due to susceptible organisms 





1. Unique spectrum. 


Garamycin Injectable 

(gentamicin sulfate) is 

active against susceptible 

strains of seven major 

gram-negative pathogens. 
These are: 


Escherichia coli 
Proteus, indole-negative 
Proteus, indole-positive 3 AN zy $ N 
Pseudomonas aeruginosa P JS : E c ' 
Klebsiella Anas od ems ™ 
Enterobacter | species ee = eee — N 
Serratia 
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Escherichia Proteus Proteus Pseudomonas Klebsiella Enterobacter Serratia 
coli species, species, aeruginosa 


Garamycin Injectable is also highly acl yenta 
effective against susceptible strains negative positive 
of Staphylococcus aureus and may 

be considered when penicillins are 

contraindicated. 


2. Incidence of bacterial resistance is | 
low and has not increased significantly. 





In Vitro susceptibility In a five-year study! in over 180 hospitals, 


h gram-negative pathogens identified and 

virtually unchanged tested demonstrated high susceptibility to 

GARAMYCIN. From 1971 through 1975 
there was virtually no change in the 
percentage of strains of major gram- 
negative pathogens susceptible to 
GARAMYCIN. 

In the seven or eight years’ experience 
of one investigator? where gentamicin has 
been restricted to parenteral use, 
resistance has not appreciably changed. 

Resistance has been demonstrated to 
develop slowly in stepwise fashion. No 
one-step mutations to high resistance have 
been reported. 
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` S. Relatively low orderofadverse i” 
renal and eighth nerve reactions 
whenused as directed. 








Adverse renal reactions Adverse eighth nerve reactions 

The risk of adverse renal reactions is low in The incidence of adverse eighth nerve reactions with 
patients with normal renal function. Usually GARAMYCIN Injecteble is relatively low. When occurring, 
manifested by nitrogen retention as evidenced the effect is predcminantly on the vestibular branch 

by a rising BUN and creatinine, they occur of the eighth cranal nerve, resulting in vestibular 

most often in patients with pre-existing renal dvsfunction with vertigo and tinnitus. These symptoms 
damage anc in patients receiving have, in many casss, been transitory. The known effect 
larger than à recommended doses on the auditory branch to date mostly has involved 

or treated for longer periods of time than only the high-frequency hearing ranges. See Warning 
recommended. Æ See Waring Box below. Box below. 
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WARNING 


Patients treated with GARAMYCIN Injectabie should be 
under close clinical observation because of the potential 
toxicity associated with the use of this drug 

Ototoxicity, both vestibular and auditory, can occur 
ir patients, primarily those with pre-existing renal damage, 
treated with GARAMYCIN Injec-able, usually for longer 
pesiods or with higher doses than recommended 

GARAMYCIN Injectable is potentially nephrotoxic, and 
this should be kept in mind when it is used in patients with 
pre-existing renal impairment 

Monitoring of renal and eighth nerve function is recom- 
mended during therapy of patients with known impairment 
of renal function. This testing is also recommended in 
patients with normal renal function at onset of therapy who 
develop evidence of nitrogen retention (increasing BUN, 
NPN, creatinine or oliguria). Evidence of ototoxicity re- 
quires dosage adjustments or discontinuance of the drug 


In event of overdose or to- ic reactions, peritoneal 
cialysis or hemodialysis will aid in removal of gentamicin 
fom the blood 

Serum concentrations shauld be monitored when 
feasible and prolonged concentrations above 12 mcg./ml 
ehould be avoided 

Concurrent use of other n *urotoxic and/or nephrotoxic 
crugs, particularly streptom cin, neomycin, kanamycin, 
cephaloridine, viomycin, po«myxin B, and polymyxin E 
(2olistin), should be avoidec 

The concurrent use of gertamicin with potent diuretics 
should be avoided, since ce*tain diuretics by themselves 
may cause ototoxicity. In adeition, when administered 
intravenously, diuretics mayccause a rise in gentamicin 
eerum level and potentiate reurotoxicity 
USAGE IN PREGNANCY S tety for use in pregnancy has 
rot been established 





See Clinical Considerations section which follows.. 
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Alogical choice 


in serious gram-negative infections’ 


GARAMYCIN" Injectable, brand of gentamicin 
sulfate, U.S.P. injection, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, U.S.P. equivalent 
to 40 mg. gentamicin. 

For Parenteral Administration. 







WARNING 


Patients treated with GARAMYCIN Injectable 
should be under close clinical observation 
because of the potential toxicity associated 
with the use of this drug. 

Ototoxicity, both vestibular and auditory, 
can occur in patients, primarily those with 
pre-existing renal damage, treated with 
GARAMYCIN Injectable usually for longer 
periods or with higher doses than 
recommended. 

GARAMYCIN Injectable is potentially 
nephrotoxic, and this should be kept in mind 
when it is used in patients with pre-existing 
renal impairment. 

Monitoring of renal and eighth nerve func- 
tion is recommended during therapy of 
patients with known impairment of renal func- 
tion. This testing is also recommended in 
patients with normal renal function at onset of 
therapy who develop evidence of nitrogen 
retention (increasing BUN, NPN, creatinine or 
oliguria). Evidence of ototoxicity requires 
dosage adjustments or discontinuance 
of the drug. 

In event of overdose or toxic reactions, peri- 
toneal dialysis or hemodialysis will aid in 
removal of gentamicin from the blood. 

Serum concentrations should be monitored 
when feasible and prolonged concentrations 
above 12 mcg./ml. should be avoided. 

Concurrent use of other neurotoxic and/or 
nephrotoxic drugs, particularly streptomycin, 
neomycin, kanamycin, cephaloridine, 
viomycin, polymyxin B, and polymyxin E 
(colistin), should be avoided. 

The concurrent use of gentamicin with 
potent diuretics should be avoided, since 
certain diuretics by themselves may cause 
ototoxicity. In addition, when administered 
intravenously, diuretics may cause a rise in 
gentamicin serum level and potentiate 
neurotoxicity. 

USAGE IN PREGNANCY Safety for use in 
pregnancy has not been established. 














































INDICATIONS GARAMYCIN Injectable is indi- 
cated, with due regard for relative toxicity of antibiotics, 
in the treatment of serious infections caused by 
susceptible strains of the following microorganisms: 

Pseudomonas aeruginosa, Proteus species 
(indole-positive and indole-negative), Escherichia 
coli and Klebsieila-EnterobacterSerratia 
species. 

Clinical studies have shown GARAMYCIN Inject- 
able to be effective in septicemia and serious infections 
of the central nervous system (meningitis), urinary 
tract, respiratory tract. gastrointestinal tract, skin and 
soft tissue (including burns). 


"Due to susceptible organisms 





Geramyci NLM. 


ulfateBOmog/2ml. ' 


40 mg./ml. Each ml. contains gentamicin sulfate 
equivalent to 40 mg. of gentamicin 


Bacieriologic tests to determine the causative organ- 
isms and their susceptibility to gentamicin should be 
performed. 

Bacterial resistance to gentamicin develops slowly in 
stepwise fashion: there have been no one-step muta- 
tions to high resistance. 

In suspected or documented gram-negative sepsis, 
GARAMYCIN may be considered as initial therapy. 
The decision to continue therapy with this drug should 
be based on the results of susceptibility tests, the 
severity of the infection, and the important additional 
concepts contained in the Warning Box. 

For suspected sepsis when the infecting organism 
is unknown, gentamicin may be administered in 
conjur ction with a penicillin-type drug. Following iden- 
tification of the organism and its susceptibility, appro- 
priate antibiotic therapy should then be continued. In 
the neonate with suspected sepsis or staphylococcal 
pneumonia, a penicillin-type drug is also usually indi- 
cated as concomitant therapy with gentamicin. 

GARAMYCIN Injectable has been shown to be 
effective in serious staphylococcal infections. It may be 
considered in those infections when penicillins or 
other less potentially toxic drugs are contraindicated 
and becterial susceptibility testing and clinical judg 
ment i dicate its use. 
CONTRAINDICATIONS A history of hypersensi 


tivity to gentamicin is a contraindication to its use. 
WARNINGS See Warning Box. 
PRECAUTIONS Neuromuscular blockade and 


respirctory paralysis have been reported in the cat 
receiving high doses (40 mg./kg.) of gentamicin. The 
possib lity of these phenomena occurring in man 
shoulc be considered if gentamicin is administered to 
patien:s receiving neuromuscular blocking agents, 
such as succinylcholine and tubocurarine. 

Tree tment with gentamicin may result in overgrowth 
of nonsusceptible organisms. If this occurs, appro- 
priate -herapy is indicated. 


ADVERSE REACTIONS: 

Nephrotoxicity: Adverse renal effects. as demon- 
stratec by rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of renal impair 
ment treated with larger than recommended dosage. 

Neurotoxicity: Adverse effects on both vestibular 
and auditory branches of the eighth nerve have been 
reported in patients on high dosage and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, 
roarin 3 in the ears and hearing loss 

Numbness, skin tingling, muscle twtching, and 
convu sions have also been reported. 

Note: The risk of toxic reactions is ‘ow in patients 
with normal renal function who do nct receive 
GARAMYCIN Injectable at higher doses or for longer 
periocs of time than recommended. 

Other reported adverse reactions, possibly related to 
gentamicin, include increased serum ransaminase 
(SGOT, SGPT), increased serum bilirubin, transient 
hepatomegaly, decreased serum calcium: splenomeg- 
aly, anemia, increased and decreased reticulocyte 
counts, granulocytopenia, agranulocytosis, thrombo- 
cytopenia, purpura: fever, rash, itching, urticaria, 
generalized burning, joint pain, laryngeal edema: 
nausea, vomiting, headache, increased salivation, leth- 
argy and decreased appetite, weight loss, pulmonary 
fibrosis, hypotension and hypertensicn. 





gentamicin 
injectable 





DOSAGE AND ADMINISTRATION 
GARAMYCIN Injectable may be given intramuscular] 
or intravenously. 

For Intramuscular Administration: 

Patients with normal renal function” 

Adults: The recommended dosage for 
GARAMYCIN Injectable for patients with serious 
infections and normal renal function is 3 mq./ kg./ day 
administered in three equal doses every 8 hours. 

For patients weighing over 60 kg. (132 Ib.), the usu 
dosage is 80 mg. (2 ml.) three times daily. For patients 
weighing 60 kg. (132 lb.) or less, the usual dosage is 
60 mq. (1.5 ml.) three times daily. 

In patients with life-threatening infections, dosages 
up to 5-mg./kg./day may be administered in three or 
four equal doses. This dosage should be reduced to 
3 mq./ kg./ day as soon as clinically indicated. 

‘In children and infants. the newborn. and patients 
with impaired renal function, dosage must be adjustec 
in accordance with instructions set forth in the 
Package Insert. 

For Intravenous Administration: 

The intravenous administration of GARAMYCIN 
Injectable is recommended in those circumstances 
when the intramuscular route is not feasible (e.q.. 
patients in shock, with hematologic disorders. with 
severe burns, or with reduced muscle mass). 

For intravenous administration in adults, a single 
dose of GARAMYCIN Injectable may be diluted in 101 
or 200 ml. of sterile normal saline or in a sterile solu- 
tion of dextrose 5% in water: in infants and children. 
the volume of diluent should be less. The concentra- 
tion of gentamicin in solution in both instances should 
normally not exceed 1 mq./ml. (0.195). The solution is 
infused over a period of one to two hours. 

The recommended dose for intravenous adminis- 
tration is identical to that recommended for intra- 
muscular use. 

GARAMYCIN Injectable should not be physically 
premixed with other drugs. but should be administerec 
separately in accordance with the recommended rout 
of administration and dosage schedule. 


HOW SUPPLIED GARAMYCIN Injectable, 

40 mg. per ml., is supplied in 2 ml. (80 mg.) multiple- 
dose vials and in 1.5 ml. (60 mg.) and 2 ml. (80 mg.) 
disposable syringes for parenteral administration. 

Also available, GARAMYCIN Pediatric Injectable. 
10 mg. per ml., supplied in 2 ml. (20 ma.) multiple- 
dose vials for parenteral administration. 

011 JUNE 197: 
AHFS Category 8:12.28 


For more complete prescribing details, consult 
Package Insert or Physicians’ Desk Reference. 
Schering literature is also available from your 
Schering Representative or Professional 
Services Department, Schering Corporation, 
Kenilworth, New Jersey 07033. 
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À New Infusion Flow Stabilizer 


Neri Laufer, MD; Dan Brun, Eng; Azriel Perel, MD; Eerbert Freund, MD 


* Anew intravenous flow stabilizer (IFS) for keeping constant 
infusion rates was evaiuated and found to be precise end easy to 
use. The IFS enables precise intravenous treatment while reliev- 
ing tme nursing staff of the frequent checking and readjustment 
thet are required with the intravenous sets in current use. 

(Arch Surg 112:53-54, 1977) 


e of the most troublesome and time-consuming «asks 
(X. the nursing staff on a surgical ward is the frecuent 
flow rate adjustmert of the many intravenous infusion 
lines Most of the infusion clamps in current use de not 
ensure the maintenance of a constant flow rate. After the 
flow rate is initially set at the desired number of drops, it 
rapicly decays and reaches about half the original value or 
less within an hour. This may be a particularly dangerous 
situstion when nutrients or medications, which must be 
admmistered at a precise rate, are infused. 

The primary cause for the decrease in the flow rate is the 
flew control clamp, which regulates the flow rate by 
sqreezing the plastic tube and thus varying the flow 
opemng. However, because of the viscoelastic properties of 
the ‘ube, the flow epening continues to change, and a 
decreasing flow rate occurs. The continuous lowering of the 
fluid level in the solution container is the second cause for 
the cecrease of flow rate throughout the infusicn period. 
The -hird cause, the total effect of which is small, is the 
change of the patient's own venous pressure. 

This report describes a new and simple infusion flow 
stabilizer with a constant flow rate for extended periods of 
time 
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MATERIALS 


The infusion flow stabilizer (IFS) is a small disposable plastic 
module that is easily connected to the standard infusion set-up 
(Fig 1). The eentral part of the IFS houses a float valve that 
regulates solution passage into the container and maintains a 
constan. solution level in it. It also decouples the pressure of the 
solutio in the container. An automatic shut-off placed at the float 
valve bettom prevents air from entering the tube when the 
infusior solution container empties and opens automatically when 
a new bottle is connected. An accurate flow adjustment serew is 
incorporated into the lowermost part of the IFS. 


RESULTS 


In a preliminary laboratory study, the accuracy of 25 
infusion flow stabilizers were compared to the function of 
25 commonly used roller clamps. It was proved by us that 
the IF3 keeps a constant flow (+ 5%) for as long as 48 
hours. This is in contrast to a 40% to 60% decrease in flow 
rate found in the regular infusion sets. Prompted by the 
efficiency of this device, we initiated a clinical trial. The 
IFS was usec in a series of 50 patients receiving crystaloids 
and drags (cxytocin, antibiotics, isoproterenol hydrochlo- 
ride [Isuprel]) and pediatric surgical patients in need of a 
very exact and steady infusion rate. The infusion rate was 
set at ‘he required number of drops per minute, and the 
flow rate was checked at intervals of 20 minutes up to four 
hours and later after six and 12 hours. Variations in flow 
rate over a three-hour period for the infusion flow 
stabilizer and for a standard infusion set are graphically 
described (Fig 2). In the standard set, the average rate of 
flow deereased by 40% within the first hour as compared tb 
a flow rate change of only + 10% with the IFS. Following a 
four-hour infusion period, the IFS still kept a constant rate 
with flow changes of + 10% while the flow rate of the 
regular set suffered a further decrease by 60% of its initial 
value. 
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COMMENT 


After the laboratory and clinical studies of the IFS, we 
would like to recommend the use of this simple and 
efficient device for the following reasons: 

* 1. The IFS keeps the flow rate constant for many hours, 

uninfluenced by the fluid level in the container, by the 
change of bottles, or by the viscoelastic properties of 
tubing. This is in contrast to most standard sets and 
infusion clamps in which flow rate decrease occurs if the 
rate is not frequently readjusted. 
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Fig 1.—Infusion flow stabilizer. 1, Connection to fluid container; 2, float valve; 3, 
automatic shut-off; 4, flow adjustment screw; 5, connection to regular intravenous set. 
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Fig 2.—Flow rate changes in the infusion flow stabilizer 
(IFS) compared to standard infusion set and clamp. 


2. The IFS is easily and accurately regulated. 
3. The IFS prevents air entry into the intravenous 
line. 


I. Sudri, RN, provided assistance in this study. 
Yarden Engineering Ltd, Haifa, Israel, provided the infusion flow 
stabilizers used in this investigation. 


Nonproprietary Name 
and Trademarks of Drug 


Oxytocin—Pitocin, Syntocinon, Uteracon. 
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Ultrasound Sean in Diagnosis ' 
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of Peripheral Aneurysms 


Rebert P. Davis, MD; Harvey L. Neiman, MD; James & T. Yao, MD, PhD; Joan J. Bergan, MD 


© ip a pilot study to evaluate the diagnostic potential of 
ultrasound scanning relative to peripheral arterial aneurysms, 34 
selected patients were included. Normal femoral and pop iteal 
artery size was determined by ultrasound scanning in young, 
healthy controls, confirmed in atherosclerotic individuals, and 
subst.ntiated in patients with abdominal aortic aneurysms. 
Thiresen peripheral aneurysms were included in the study. 
Ulteaseund scanning was found to be more accurate in periph- 
era! -neurysmal evaluation than physical examinatior or 
artericgraphy, and was entirely acceptable to patients. The 


J diagnestic potential of ultrasound scanning in peripheral ameu- 


rysms deserves continued and further investigaticn. l|: is 
apperent that it is an accurate, noninvasive, and painless method 
of caiming valuable information. 

(Arci Surg 112:55-58, 1977) 


T zrze peripheral aneurysms present no problem in 
i) physical diagnosis. However, in patients with gerer- 
alized arterial ectasia (arteriomegaly) or in patients with 
an ao tie aneurysm, the detection of a small popliteal 
artery aneurysm may be difficult. A noninvasive method 
of ecr-oboration or exclusion of the clinical diagnosis is 
desira+le. Refinement of instrumentation of ultrasound 
scarmiag has now made available a simple technique “or 
determination of the size cf accessible arteries. 

U'trusound sean has gained recognition and wide accep- 
tance m gynecology, obstetrics, cardiology, general and 
vascular surgery during the past ten years. It provices 
objee-i-e and quantitative information. The technicue kas 
high »ztient acceptance because it is pain-free and non n- 
vasive, Until now, only scattered reports mentioned the 
potential use of ultrasound in visualization of per:pheral 
arteries, but it appears that no formal study has been 
complexed and published that analyzes the diagnostie val1e 
of ultrasound in evaluation of peripheral arterial aneu- 
rysms.' ' 

This tudy was undertaken specifically because oceasion- 
al patients with severe foot ischemia will shew en 
angiegraphy that the popliteal and tibial arterial tree are 
totally »ecluded. In such situations of profound ischemia, 
convent onal arterial surgery with femoropopliteal arterial 
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reconstruction is impossible. On the other hand, the 
profound ischemia resulting from extensive popliteal and 
tibial tarombosis may be relieved if the cause of the 
condition is a thrombosis of a popliteal aneurysm. Since 
arteriography in such a situation will fail to show the 
aneurysm, it was hoped that ultrasound would do so. 


MATERIALS AND METHODS 


A B-mode ultrasound scan converter with gray scale and a 2.5 
MHz, 19-mm inzernally focused transducer was used in this study. 
The echogram contains an electronic marking system for accurate- 
ly measuring structures. Permanent records were obtained with a 
B-mode ultrasound scan, which produces a 4 x 5 cut, single 
emulsion *-ray ‘ilm. Medium grade mineral oil and water soluble 
gel were employed for acoustic coupling to eliminate any air 
interface in the femoral and popliteal scans. 

Femoral vessels were studied with the patient supine; popliteal 
vessels, with the patient prone. Two longitudinal and two trans- 
verse scams of each vessel were recorded. Only cross-sectional 
scans with an internal calibration marker were used for measure- 
ment. The diameter of the arteries was determined by measuring 
the distanze between the inside walls of the artery; hence, inside 
diameter mm) is used throughout this report. 

In normal subjects, femoral vessels were: measured at the 
midpoint ef the inguinal ligament in the vertical plane and at the 
level of the greater trochanter in the horizontal plane. Normal 
popliteal vessels were measured at the midpoint of the popliteal 
fossa, at tae level of the middle of the patella. Abnormal vessels 
were measured at the point of widest anterior-posterior diame- 
ter. 

The study group was composed of 34 selected adults ranging in 
age from 24 to 81 years. There were six women and 28 men. These 
were divided into three groups by clinical criteria: group 1, normal, 
healthy, asymptomatic controls; group 2, patients with known, 
confirmed aortic aneurysms; and group 3, patients with confirmed 
peripheral aneurysms. 


RESULTS 


The Table summarizes the size of femoral and popliteal 
arteries in groups 1 through 3. 


Group 1 


Ten heaithy men from the medical community at North- 
western University, ranging in age from 24 to 33 years, 
submitted voluntarily to ultrasound scanning of their 
femoral and popliteal vessels. From the total of 20 femoral 
vessels scanned, the adult normal mean femoral artery size 
was found to be 1.1 + 0.3 em. The 20 popliteal arteries in 
these normal men had a mean size of 0.9 + 0.2 em. 

To assess artery size in relation to age and possible 


Ultrasound Scan—Davis et al 55 


decia 














q nc Se Uc 
Ke E] JU CT n 
we ^ 





degenerative arterial disease, three men and two women, 
ages 44, 54, 71, 72, and 78 years, were examined with 
ultrasound scanning. Their femoral and poplitea. artery 
measurements fell within one standard deviation of the 


. "mean defined by the younger normal men. 


Group 2 


Ten patients with known aortic aneurysms confirmed by 
physieal examination, roentgenography, and/or surgical 
exploration were studied. They ranged in age from 65 to 79 
years. There were three women and seven men. The size of 
their femoral arteries and popliteal arteries as defined by 
the scanning method in all instances fell within two 


Peripheral Arterial Measurements Established dy 
Ultrasound Scan 


Femoral Artery 


TUR a laa mee amma 
Mean, cm Range, cm Mean, cm Range, cm 


1.10 + 0.3 vx. 0.9 + 0.2 p 
1.12 +03 bi. 0.9 + 0.2 eet 


Popliteal Artery 


Young controls 
Older controls 
Patients with aortic 
aneurysm 1.4 
Patients with con- 
firmed femoral 
aneurysms 
Patients with con- 
firmed popliteal 
aneurysms 


1.0-1.5 0.9 0.5-1.0 





ANTERIOR 


POSTERIOR 


A 
An PASTY) 
FAneurwvs 


Femora 


—— — = ied - m —sas -— DE o ai Y i a Á— — = xd F, UTC. TA be ita) re? cA eed ^ " ~ 7 v = 
PP COUETTE RL TTS T a Te oe YNUEENWeNUT. 7 


standard ceviations of the mean set by the normal controls 
and confirmed by the asymptomatic older patients. 


Group 3 


Nine patients with 13 peripheral aneurysms were 
submittec to ultrasound examination. There wee eight 
men and one woman. They ranged in age from 44 to 81 
years. There were three patients with six popliteal aneu- 
rysms and six patients with seven femoral aneurysms. 

The three patients with bilateral popliteal aneurysms 
and one patient with femoral aneurysms had lesions 
believed to be caused by atherosclerosis. Of the remaining 
femoral aneurysms, one was iatrogenic after a transfem- 
oral cardiac catheterization, one was posttraumatic, and 
three were caused by late suture-line disruption of a 
previous artery-graft anastomosis. 


Femoral Aneurysms 


The six patients with femoral aneurysms ranged in age 
from 44 to 70 years. All had groin masses at initial 
examination: four right-sided; one left-sided; and one with 
bilateral masses. Two patients had paresthesias of the 
thigh secondary to the aneurysm; the others were without 
symptoms. All aneurysms were patent. Physical examina- 
tion, arteriography, and/or surgical exploration confirmed 
the presence of each lesion. When surgery was done, 
aneurysm size was ascertained. 


Fig 1.—Longitudinal scan of moderate-sized femoral aneurysm 
containing intraluminal clot and dense echoes from calcified 
posterior atherosclerotic plaque (2-cm aneurysm). 


Fig 2.—Transverse scan of femoral aneurysm. Note extensive 
intraluminal clot formation as well as marked dilation of artery 
itself (4-cm aneurysm). 
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The femoral aneurysms ranged in size from 2.0 to 5 2 em 
br wtrasonic measurement (Fig 1). The mean was 3.4 em. 
In al instances, the ultrasonie measurements corre ated 
well with the operative findings. However, it wzs of 
impertance that, in most patients, the aneurysm was 
thought to be 1 to 2 em larger by physical examination. All 
of thesg aneurysms were patent, but containec varying 
amoants of clot. Ultrasound demonstrated the presenze of 
intraluminal thrombus, but not the amount. Clot is repre- 
sented on ultrasound scans by low-level internal echoes 
withen the anechoic (echo-free) aneurysmal dilaticn (F g2). 
In retrospect, calcification in the arterial wall could also be 
dete-mined. In general, a calcified area will cause a denser 
echo pattern. The technique is unable to differentiate 
caus, pseudoaneurysm from true aneurysm, or aneurysm 
caused by anastomotic disruption. 


Popliteal Aneurysms 


TE three patients with popliteal aneurysms were 45, 80, 
and 31 years of age. All three had bilateral, palpable 
poplzeal masses. Four of the aneurysms were clotted, 
While two were patent. The two elderly men had a history 
of emudication on the involved side, and one had, in 
addi ion, a nonhealing foot ulceration. The younger pa-ient 
was admitted with acute arterial insufficiency of the lower 
extremity. 

Al aneurysms were correctly identified by ul-rascund, 
scan- and presence or absence of patency did not interfere 
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with the proper diagnosis (Fig 3). Confirmation of the 
presence of the popliteal aneurysms was by at least two of 
the following methods: physical examination, xeroradiog- 
raphy, arteriography, roentgenography, surgical explora- 
tion, or examination of the amputation specimen. ` 

The ultrasonic size of the popliteal aneurysms closely 
approximated palpable measurements when the aneu- 
rysms were palpable (Fig 4). By ultrasound, the popliteal 
aneurysms ranged from 1.5 to 3.5 em, with a mean size of 
2.2 cm. Again, the presence of internal echoes was diag- 
nostic ef intraluminal clot, but complete thrombosis could 
not be differentiated from total patency. 


COMMENT 


Ultrasound or high-frequency sound is by definition 
beyond the level of human hearing (22,000 Hz/see). The 
frequency range for ultrasound is from 1 to 10 MHz/sec (1 
to 10 million eps). Scanning most commonly employs a 
frequency in the range of 2.25 MHz. 

Segal and co-workers‘ were the first to describe ultra- 
sonic visualization of an abdominal aortic aneurysm in 
1966. It was the report of Goldberg et al^ however, later in 
1966 that firmly established the use of ultrasound in the 
diagnosis of abdominal aortic aneurysms. At present, the 
diagnostic accuracy of ultrasound scan in the detection of 
abdominal aortic aneurysms has been reported to be 
greater than 98%.‘ 

In abdominal investigation, the most widespread use has 


Fig 3.—Longitudinal cross-section of small, patent popliteal aneu- 
rysm. Differentiation between patent and occluded popliteal 
aneurysms not possible by ultrasound scanning alone (2-cm 
aneurysm). 


Fig 4.—Transverse scan of patent popliteal aneurysm. Intimate 


relationship of arterial wall to popliteal vein clearly seen. Intralu- 
minal clet also prominent (4.5-cm aneurysm). 
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employed “B-mode” scanning. “B-mode” refers tc bright- 
ness modulation and depends on the movement of the 
transducer over the plane of tissue to be scanned. The 
maximum echo is obtained when ultrasound strikes an 
interface at right angles. The echo is then recorded on the 
dscilloscope as a dot of light that is proportional to the 
strength of the echo. The composition of dots produces a 
two-dimensional picture known as a “B-scan.” This picture 
is geometrically proportional to its location in the area 
scanned. Both longitudinal and transverse scans can be 
recorded in this manner. 

"B" mode scanning of peripheral arteries, notably the 
extracranial carotid arteries, has been reported.** Little 
use of this technique has been reported in limb arteries, 
particularly in the femoral and popliteal arteries. In this 
study, the first steps to establish the size of the common 
femoral and popliteal arteries in normal and aged subjects 
without associated aneurysms disease were undertaken. 
The diameter of the common femoral artery measured 
slightly larger in the older individuals than in the younger, 
normal subjects. There was no difference, however, in the 
diameter of the popliteal artery in these two groups. 
Interestingly, the diameter of the common femoral and 
popliteal arteries has been shown to be much greater than 
that reported by other investigators."'* This discrepancy 
could be related to the techniques of measurement 
employed. Nevertheless, our measurements in normal or 
older subjects are merely to serve as a control, and they 
should not invalidate our results. This is evident in all 
patients who have confirmed femoral or popliteal aneu- 
rysms. The diameter of their respective arteries was twice 
or more the size than those of the normal subjects. 

The five patients with known atherosclerotic aortic 
aneurysms were of particular interest. Each had a clinical 
diagnosis of one or two popliteal aneurysms. -n every 
instance, the study demonstrated that these were not 
aneurysms and that the clinical impression was wrong. The 
diameter of the popliteal artery in these patients was 
found to be identical to that of normal subjects. 

It is thought that peripheral aneurysms are easily diag- 
nosed by physical examination and that arteriography is 
rarely necessary to establish the diagnosis. Even when 
arteriography is used, it is inaccurate in delineating popli- 
teal aneurysms." Bouhoutsos and Martin" do not concur 
and instead state that clinical examination does not readily 
reveal the presence of popliteal aneurysms. The data 
accumulated in the present study supports the fact that, 
when a peripheral aneurysm is present, it is dete-table by 
physieal examination and may be confirmed by ultrasonic 
scan. When an aneurysm is suspected on physical examina- 
tion, it may not be confirmed by ultrasonic scanning. In 

such instances, the scan has proved to be correct, and the 
physical examination wrong. For example, physical exami- 
nation was incorrect in 16 arteries in eight patients 
"suspected ef having popliteal aneurysms. Interestingly, 
operative findings also proved that ultrasound scanning 
was more accurate in determining aneurysmal size than 
physical examination. When the diagnostic value of ultra- 
sound scan was compared with the arteriogram, the ultra- 
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sound sean was found to be more reliable: four of six 
aneurysms were not seen on the arteriogram. Of the 15 
peripheral aneurysms, ultrasound sean was diagnostic in 
12, and in the 13th, the standardization marker was 
missing in the study, but the scan showed the gross 
appearance of an aneurysm. 

The demonstration of blood clots within the aneurysm is 
of partieular importance. This finding supports the possi- 
bility that embolization to distal small arteries does occur 
in patients with popliteal artery aneurysms, and it may 
present as an initial symptom. In the presence of a small 
aneurysm, the finding of a blood clot within the aneurysm 
by ultrasound scan may constitute a strong indieation for 
surgical intervention regardless of the size of the aneu- 
rysm. 

Tortuous, ectatic arteries may sometimes be confused 
with aneurysms. While the dividing line between a 
segmentally ectatic vessel and a fusiform aneurysm may 
be quite thin, the detection of a thrombus usually is 
considered evidence of the latter. In the presence of 
arteriomegaly, there have been reports of prolongation of 
blood flow velocity, making adequate arteriography diffi- 
cult. Judicious use of ultrasound scanning may yield 
further information on the patient with ectatic arteries. 

As indicated, ultrasound scanning is a safe and painless 
procedure; therefore, it can be used easily in a patient who 
is a poor surgical risk as a method of accurate long-term 
follow-up. Arterial or aneurysmal size can be ascertained 
and followed by a technique entirely acceptable to the 
individual. B-mode scanning is also of use in the differen- 
tiation of Baker cyst and thrombophlebitis." 


This investigation was supported in part by the Northwestern University 
Vascular Research Fund. 
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solitary Thyroid Nodules 


Rehard D. Liechty, MD; Philip T. Stoffel, MD; David E. Zimmerman; Steven G. Silverberg, MD 


» A study was made of 67 patients with solitary thyroid nodules 
in which strict clinical criteria to eliminate the probability of 
cancer, including a history of radiation to the neck, were used. 
Twelve (17.9%) were found to have histologic malignancy. This 
ficure is threefold that of a study made by one of the authors 11 
years earlier, but comparable to others more recently reported 
fran cancer centers elsewhere. It is not certain whether the 
Q tudies place the incidence of malignancy in solitary 
k. thyroid nodules from 5% to greater than 35%, and 
some indicate that the frequency, overall, is rising chiefly 


beeause of improved selection of patients. Our experience 
él reflects this increasing prevalence. 


SUBJECTS AND METHODS 


“rom a review of the medical records of all patients who 
tnierwent thyroid surgery at Colorado General Hospital during 
tne years 1965 through 1975, we included in this stud» 67 patients 
wh met the following requirements: (1) an asymptomatic solitary 
tayroid nodule verified clinically by two different physicians, (2) 
no suspicious neck nodes, (3) no prior history of thyroid disease or 
voire changes, (4) a normal chest roentgenogram, (5) no history of 
t3erapeutie radiation to the head and neck area. Thus, to minimize 
tae factor of selection associated with any cancer center, we 
attempted to winnow from this review those paitents who were 
refrred to our institution with the probable diagnosis of thyroid 
carcer. 

We reviewed all of the pathology reports and verified the 
d aznoses of thyroid adenomas and malignancy after reexamining 
the-original microscopical sections with a pathologist. 

We could not, from the records, determine precisely how long 
eaa patient had lived in the Rocky Mountain area, bat almost all 
wese citizens of the state and many were born in Colorado. 
EN JEEAN IINE a ee ae 
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apparent increase is actual or merely the result of more careful 
screening of patients for referral. Shrinking of the nodule by 
thyroid suppression therapy had been definite but incomplete in 
three nodules, one of which was found to be malignant. Excision 
is reeommended for all persistent thyroid nodules. 

(Arch Surg 112:59-61, 1977) 


RESULTS 


Table 1 lists the pathologic findings. The incidence of 
malignancy was 17.9%. More than half (57%) of the lesions 
represented multinodular glands with colloid-cystic-hyper- 
plastic disease. 


Table 2 shows the frequency of the nodules according the 


sex. Overall the female:male ratio was about 7.5:1. The ages 
of our patients ranged from 10 to 90 years, with a mean of 
413 years. The Figure shows the distribution of the 
nodules, both benign and malignant, according to age. 

Fifzy-three patients had '"I scintiscans. Table 3 shows 
the results; 70% of the benign nodules and 90% of the ma- 
lignant ones were cold. One malignant nodule was reported 
as normal. Sonography results are listed in Table 4 for 11 
patients. 

In almost all patients, our surgeons routinely performed 
total lobectomy and partial isthmusectomy. If rapid 
sections or permanent histologic sections showed invasion 
or positive nodes, they enlarged the operations or reoper- 
ated tọ include near-total thyroidectomy, and, if lymph 
nodes contained cancer, they added lymph node excision. 

There were no operative deaths or recurrent nerve 
injuries. One patient after total thyroidectomy has perma- 


nent aypoparathyroidism. To this date, nohe of the pa- * 


tients with thyroid cancer has died from his disease or 
showed recurrences. 

Thirty-two patients received suppressive thyroid medi- 
cation for periods varying up to six months. Only three 


Thyroid Nodules—Liechty et al 59 


e 
= 


IN. ke 
Stay A i. 


- 


FRE V R43 


x 
» hA b 
dn a P 


[4 Benign lesions 
Malignant disease 





Number of Patients 


0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 
Age lyears) 


Age distribution of patients with solitary thyroid nodules. 


12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 













. . 


Table 3.—Results of ''| Scintillography 


4 | Table 1.—Pathologic Diagnoses 
















A Diagnostic Benign Malignant 
i Benign Impression Lesions Lesions 
Multinodular goiter 38 
: Adenoma 2, LT AED TSA ERN REC. d 
i Follicular 5 ERE T UT DPI iia A E 
| Hürthie 2 
| Thyroiditis 6 
Thyroglossal cuct cyst 3 
Simple cyst 1 
: Total (95) 55 (82.1) 
3 Malignant Table 4.—Comparison of Ultrasonographic Interpretations 
| Papillary 6 With Pathologic Diagnoses 
i Follicular 4 
Hürthle 1 Patient Ultrasound Pathologic Diagnosis 
A Other lymphoma 1 With benign lesions 
| Total (%) 12 17.9) "Areas of sonolucence" Multinodular goiter 


Solid mass Thyroid adenoma 
Cystic mass Multinocular goiter 
Cystic mass Multinocular goiter 





Solid mass Colloid module 


Solid mass Multinocular goiter 

Follicular mass Follicular nodules 

Cystic mass (?) Follicular nodule; 
Hürthle adenoma 








Table 2.—Female-Male Distribution 





No. 


Benign Malignant Total Solid mass Nodular goiter 
Female 49 10 59 With malignant lesions ^ 
Male 6 2 8 10 Cystic mass Follicular cancer 
Total (96) 55 (82.196) 12 (17.996) Solid mass Follicular cancer 








60 Arch Surg—Vol 112, Jan 1977 Thyroid Nodules—Liechty et al ( 
ES. 4 B 





s 


pasents showed some but not complete involution; two 
with benign and one with malignant lesions. 


COMMENT 


Eleven years ago in a study of 299 patiems from a 
Miewestern university hospital, the senior author and his 
solBagues found a 5.7% incidence of malignaney in clini- 
ealy benign, solitary thyroid nodules. Using the even 
more stringent criteria for the clinical elim nation of 
madgnancy in this study, we found a 17.9% ircidence, a 
vale threefold greater. 

Sudies from Chicago, Boston, and Michigan’ show 
abcıt the same frequency of cancer; 13.2%, 19%, and 28.7%, 
res sectively. However, these reports also come from cancer 
cencers, and the subtle effect of selection, whiea we have 
rizerously tried to control, must have influenced -heir data. 
None of these reports, for example, excluded patients with 
& prior history of neck irradiation. The Michigan zroup 
reperted that "during the five-year period, an ncreasing 
nur-ber of women in tkeir late 20s or early 30s gave his- 
tories of irradiation to the head and neck... .”' 

Aecording to several studies, the incidence ef thyroid 
ean-er in solitary nodules has increased over the past 
decade. Brooks’ and Hill et al? attribute the rise, at least in 
pm, to more careful selection of patients for whom 
surgical diagnosis is recommended. 

Because our patients were referred from many physi- 
cians within the Rocky Mountain area, we operated on 
the= patients under no standard preoperative protocol. 
We did, however, attempt to screen out those patients who 
wer= likely to have thyroid cancer. For example, we ex- 
cluded four patients with clinically benign nodules who, 
altheugh they met our cther criteria, had received thera- 
peutic irradiation in childhood. All four proved to have 
thrroid cancers, histologically. 

Achough the scintiseans showed 90% of r-alignant 
nedules to be cold, 70% of benign nodules were also cold. 
Larger studies reflect an even more questionable view of 
the value of thyroid scans in predicting thyroid malignan- 
Cy. ^ We lack sufficient experience with ultrasound to 
mak- authoritative comments. New equipment w th better 
diszr mination promises more precision in the future. 

Because this is a relatively small series, we fed that we 
carnot make any meanirgful assertions about the efficacy 
of t.yroid suppression or our surgical and subsequent 
medzal therapy of thyroid cancer in just 12 patients. 

We wish to reemphasize the central points of this study: 
From a review of 67 patients, referred to us from various 
physeians and carefully screened by us to represent 
"ben zn" solitary nodules, almost one of five patients had 
histowgically demonstrated thyroid cancer. Comparing 
this aigh frequency of malignant nodules with the 5.7% 
inexl-nce of a similar study using even less strict criteria, 
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we believe that better patient selection has contributed to 3 : 


the inereased frequency of cancer in clinically benign, - E 
solitary thyroid nodules. $ 
One other factor peculiar to our area merits brief 
mention. Most Coloradans live at elevations above a mile, - 
and ienizing irradiation increases with altitude. Eisenbud* P | 
estimates, for example, that populations living at 1,500 
meters receive twice, and those at 3,000 meters six times, — - 
the radiation exposure of those at sea level. Although za a 
numerous studies link ionizing irradiation, causally with —— | 
thyroid cancer," we lack the epidemiological data in this — 
retrospective study that could confirm or deny such an as- — 
sociation. E 
The high incidence of cancer and low complication rate — 
reaffimms our basic philosophy of recommending excision — 
of virtually all solitary thyroid nodules. E. 
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Editorial Comment 


Of interest in this concise review of solitary thyroid nodules is 
an implicit challenge of thyroid suppression for discrimination of 
benign and malignant thyroid tumors. Of 32 patients who received 
suppressive doses of thyroid hormone, only three showed some 
regression, and one of these had thyroid cancer. 

Typically, the gross and microscopical appearance of a nontoxic 
goiter comprises an admixture of activity and regression. It is 
reasonable to expect that natural involution can coincide with 
adminisiration of an agent. Further, the suppressive effect of 
thyroid hormone for differentiated thyroid cancer is well docu- 
mented. 

It is timely to reexamine what may well be another example of 
pharmaeologic habituation that only delays effective operative 
management. 
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Treatment of Pneumatosis Cystoides 


- Intestinalis With Oxygen 


James C. Gruenberg, MD; Surinder K. Batra, MD; Robert J. Priest, MD 


e Breathing high concentrations of oxygen at atmospheric 
pressure has been promptly effective in achieving objective and 
subjective relief in pneumatosis cystoides intestinalis. Two 
patients were treated with 70% oxygen supplied through a 
nonrebreathing mask. During meals, oxygen was given at 5 
liters/min by nasal cannula. 

Under these conditions, the partial pressures of oxygen and 
nitrogen are altered substantially; however, the total content of 
oxygen in the blood is changed only slightly, particularly at the 
venous end of the capillary. Pneumatosis cyst deflation is 
believed due primarily to the gradient of the partial pressures of 
nitrogen. 

Because of the possibility of oxygen toxicity, further studies 
are important to evaluate the continued benefit of this therapy 
and to determine the minimum effective oxygen requirement. 

(Arch Surg 112:62-64, 1977) 


eumatosis cystoides intestinalis is a rare condition 
ge by multiple intramural clusters of gas 
involving any portion of the gastrointestinal tract. Clinical 
presentation varies from nonspecific bowel symptoms, 
such as trivial hematochezia, mucus stools, and tenesmus, 
to more alarming features such as palpable abdominal 
masses, colon polyps, and pneumoperitoneum. 
Previously, medical management has been symptomatic, 
as spontaneous regression may occur after months or 
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years. Recently, a hastier resolution by breathing high 
concentrations of oxygen has been reported.*? 


REPORT OF CASES 


Case 1.—A 50-year-old man was seen in July 1974 with a two- 
month history of urgency, tenesmus, and increased flatus, with 10 
to 15 watery bowel movements a day. On several occasions he had 
passed a small amount of blood-tinged mucus in the stool. Rheu- 
matic heart disease with mitral and aortic regurgitation led to an 
aortic valve replacement three years previously, and since this 
operation, he had been digitalized and remained on anticoagulant 
drugs. This patient smokes an average of ten cigarettes a day. 

Results of his abdominal examination were normal, as were 
findings of his laboratory studies on admission to the hospital, 
including blood cell count, urinalysis, and multiphasic chemical 
analyses. A prosthetic aortic valve was seen on chest roentgen- 
ogram that was normal otherwise. Pulmonary function studies 
were normal. 

Clusters of sessile polypoid lesions covered by intact mucosa 
were present on proctosigmoidoscopic examination. The pockets of 
gas were seen to extend to the midsigmoid area in the barium 
enema (Fig 1) and were confirmed by colonoscopy examination 
(Fig 2). Numerous, small partially calcified gallstones were seen in 
the cholecystogram of a normal functioning gallbladder. Roent- 
genograms of the esophagus, upper gastrointestinal tract, and 
small intestine were normal. 

The patient was treated with 7076 oxygen supplied through a 
nonrebreathing mask for four days. The arterial Po, ranged from 
242 to 255 mm Hg. Oxygen was given at 5 liters/min by nasal 
cannula during meals. He was constipated for the first day and 
thereafter had one or two normal bowel movements daily. A 
colonoscopy examination was repeated three weeks after the 
oxygen therapy, and hyperemic mucosa but no gas-filled submu- 
cosal cysts were seen. The patient has remained asymptomatic for 
ten months after oxygen therapy and has declined further barium 
enema or colonoscopie examination. 
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= @ 1.—Arrows indicate radiolucent air clustered along contour of 
sigmoid colon. 


Case 2—A 59-year-old woman was admitted to Henry Ford 
Hospital in June 1975 for progressive abdominal disccmfort, 
nausea, vomiting, and massive abdominal distention. During the 
twee years prior to her admission she had been observed for 
Cisseminated scleroderma involving her esophagus and small 
bowel with secondary malabsorption. In March 1975, she had been 
hospitalized for a brief episode of abdominal pain and spontaneous 
pner moperitoneum that resolved with nonoperative management. 
Ketimg difficulties and resulting weakness were incapacita-ing. 

The patient was in mild acute distress with normal vital sizns. A 
petas excavatum and kyphorotoscoliosis were present. Her 
abdcmen was seriously distended, with peristaltic loops of bowel 
easily visible through the abdominal wall. Bowel scunds were 
nermal, and there was mild diffuse tenderness throaghout the 
abdemen. The skin changes of scleroderma were present n her 
hands and face. 

Hydropneumoperitoneum and pneumatosis cystoioes intesti- 
nas involving the small intestine were present on abdominal 
rcen':genograms. A barium enema showed no pneumatesis involv- 
ing the colon. Pulmonary function studies were compatible with 
resimctive impairment without obstructive pulmonary disease. 
Seventy percent oxygen was administered via a nonrebreathing 
mask for ten days during which representative blood zas values 
were as follows: Po,, 288 mm Hg, Pco., 34 mm Hg, pH, 7.4£, and 
biezr»onate, 23 mg/dl. As with the previous patient, ozygem was 
acriaistered at 5 liters/min by nasal cannula during meals, and 
dumne the use of the partial rebreathing mask, the forced 
inspiratory oxygen (FIO,) was measured with a paramagnetic 
oxyzen analyzer four times a day. No change in vital capacitr was 
noted during this time. Marked clinical improvement was noted 
within 24 hours and, thereafter, her distended abdomen became 
progressively softer and she was able to eat more food. A major 
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Fig 2—Arrows indicate submucosal gas cysts seen through 
colonoscope prior to treatment with oxygen mask. Mosaic 
appeerance is due to individual glass threads of fiberoptic 
system. 


improvement of the pneumatosis was seen in the abdominal x-ray 
film at discharge. 

She continued to gain weight and to regain her strength. No 
free intraperitoneal air, pneumatosis cystoides intestinalis, or 
active lung disease was present on the roentgenograms in 
November 1975. However, there was a persistent abnormal small- 
bowel pattern due to scleroderma. She died suddenly at home three 
months later, having been examined earlier in the month without 
known recrudescence of the pneumatosis. 


COMMENT 


The etiology of pneumatosis cystoides intestinalis has 
remained obscure. A mechanical theory postulates that a 
primary intestinal condition, such as peptic ulcer,’ pyloric 
stenosis,’ intestinal obstruction, and scleroderma,’ 
results in increased intraluminal pressure that forces gas 
intramurally. However, mucosal integrity is rarely 
violated, and experimental submucosal air injections result 
in a more linear distribution of intramural air than is 
present in adults. 

A seeond theory emphasizes the association with chronic 
obstructive pulmonary diseases such as asthma, bullous 
emphysema, and cystic fibrosis.’ According to this pulmo- 
nary theory of etiology, a painless pulmonary alveolar 
rupture produces a pneumomediastinum that dissects 
along the great vessels, retroperitoneally, and then- along 
the mesenteric vessels to the bowel wall. The vascular 
segmental distribution seen in adult patients has been 
reproduced experimentally in the dog, pig, and 
unembalmed human.’ This theory of etiology is favored by 
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the absence of clinical, pathologic, or laboratory evidence of 
. . infection in most adult cases of pneumatosis. 
. A third theory, perhaps more important in infants with 
= severe enterocolitis, speculates that bacteria are respon- 
sible’ for gas cysts. Pneumatosis has been produced in 
B. i 'notobiotie rats by intramural or intraperitoneal monocon- 
~ tamination with Clostridium perfringens." 
. The gaseous composition of pneumatosis cysts differs 
slightly from air in that the concentrations of nitrogen and 
= carbon dioxide are slightly elevated whereas the concentra- 
= tion of oxygen is lower." In a normal man breathing an 
.. increased partial pressure of oxygen at atmospheric pres- 
=~ sure, the Pco, value is decreased only slightly whereas the 
- partial pressures of oxygen and nitrogen vary inversely 
according to the inspired Po, value.'*'* At the same time, 
- the total oxygen content of the blood is increased only 
- slightly at an increased Po, value, particularly et the 
= venous end of the capillary. Thus, it is believed that the 
. primary mechanism of pneumatosis cyst deflation 
— concerns the gradient of the partial pressures of nitrogen 
=~ between the cysts and the venous capillary blood. 
= The biochemistry of oxygen toxicity is complex." 


— 4 Forgaes P, Wright PH, Wyatt AP: Treatment of intestinal gas cysts by 
= oxygen breathing. Lancet 1:579-582, 1973. 

— 2, Simon NM, Nyman KE, Divertie MB: Pneumatosis cystoides intesti- 
- . malis: Treatment with oxygen via close-fitting mask. JAMA 231:1354-1356, 
= 1975. 
- . .. 8. Bowen R Jr, Priestley JT: Pneumatosis cystoides intestinalis end large 
= gastric ulcer: Report of a case. Proc Staff Meet Mayo Clinic 34:229-234, 
M 1959. 
—  — 4, Dhall DP, Mahaffy RG, Matheson NA: Intestinal pneumatosis treated 
= by pyloroplasty. J R Coll Surg Edinb 13:226-229, 1968. 
is. 5. Hoffman RV Jr, Gyorgy TRM, Bradley RL: Pneumatosis intestinalis: 
— Report of a case associated with pyloric obstruction. Am Surg 34:300-302, 
- . 1968. 

Pac - 6. Block MA, Zikria EA: Preduodenal portal vein causing duodenal 
obstruction associated with pneumatosis cystoides intestinalis. Ann Surg 
— . 153:401-408, 1961. 

— 7. Meihoff WE, Hirschfield JS, Kern F Jr: Small intestinal scleroderma 
-with malabsorption and pneumatosis cystoides intestinalis: Report of three 
— — cases. JAMA 204:854-858, 1968. 
- . & Doub HP, Shea JJ: Pneumatosis cystoides intestinalis. JAMA 
—— . 112:1238-1242, 1960. 
9. Keyting WS, MeCarver RR, Kovarik JL, et al: Pneumatos:s intesti- 
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However, breathing high concentrations of oxygen at one 


atmosphere of pressure has resulted in permanent pulmo- 
nary damage in man and other mammals with normal 
lungs. In addition, within species, an individual suscepti- 
bility to pulmonary injury exists in response to various 
concentrations and duration of oxygen therapy.’*'® A 
progressive decrease in pulmonary vital capacity may be 
an early and reliable measure of oxygen toxicity in man" 
and should be measured along with blood gases. 

The dramatic responses of our patients indicate that the 
use of 70% oxygen administered by a nonrebreathing mask 
will achieve subjective as well as objective relief in pneu- 
matosis cystoides intestinalis. While the patient is eating, 
the concentration of oxygen is reduced temporarily by 
giving 5 liters of oxygen per minute by nasal cannula. 

Pneumatosis cystoides intestinalis has been considered a 
disease of uncertain etiology and empiric treatment. 
Breathing high concentrations of oxygen has been 
promptly effective, but a long-term follow-up is necessary 
to evaluate the continued benefit of this therapy and the 
minimum oxygen requirement compatible with effica- 
ciousness and minimum risk of oxygen toxicity. 
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Vascular Shunts for Hemodialysis 


Barbel Holtmann, MD, Charles B. Anderson, MD 
e 


* Carpal tunnel syndrome developed in the hands of two 
patients five to six months after Quinton-Scribaer vascular 
shunts for hemodialysis were removed from the fcrearm of the 
symptomatic upper extremity. Thickened flexor tencon synovium 
within the carpal tunnel in all three cases suggests that the 
cause is an increase in the volume of the contents within the 
gid confines of the carpal canal. Division of the transverse 
carpal ligament and synovectomy resulted in complete relief of 
symptoms 4, 14, and 23 months after operation. Carpal tunnel 
syndrome should be considered an additional new complication 
f vascular shunt procedures in patients treated by hemodialysis 
for renal failure. 

(Arch Surg 112:65-66, 1977) 


Itheugh one case of carpal tunnel syndrome associated 
2A with a functioning internal Brescia-Cim no arterio- 
venous fistula in the same forearm has been reporzed,' to 
cur knowledge there are no reports of this syndrome 
oceurring as a late eomplication of external Quinton- 
Scribner vascular shunts for hemodialysis. We describe 
tree cases of carpal tunnel syndrome in two petients with 
anset of symptoms several months after removal of Quin- 
ton-Scribner shunts from the forearms of the symptomatic 
upper extremities. 


REPORT OF CASES 


Case 1.—An 18-year-old man with end-stage renal d sease due to 
eengenital hypoplastie kidneys with superimposed chronie glomer- 
"enephritis was started on long-term hemodialysis therapy in 
1969 via a side-to-side cephalic vein-radial artery a-tericvenous 
fistula in the distal left forearm. One year later, the fistula ceased 
tc function adequately for hemodialysis and a Quin-on-Seribner 
shunt using the radial artery and cephalic vein was inserted in the 
distal right forearm. During the next four years a tetal of eight 
surgical procedures involving the right forearm were required to 
revise the shunt to maintain adequacy of function for hemodialy- 
sis. In early 1973, spontaneous functional recovery of tae left 
forearm arteriovenous fiszula occurred. Long-term hemocialysis 
was continued using this fistula and the right forearm shunt was 
removed. 

Six months after remeval of the right forearm shunt, the 
petient noted the onset of pain and paresthesias involving the 
right thumb and index finger. The symptoms were exacerbated 
when he started a new job that required grasping a <nife in his 
right (dominant) hand to whittle artificial limbs. He was unable to 
maintain a sustained grip en the knife because this act vity caused 
severe pain and paresthesias in the thumb and index finger. These 
symptoms also awakened him at night. Examinaton showed 
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multiple scars over the distal right forearm and wrist (Fig 1) - 


There were no ischemic changes and no objective signs of sensory 


or motor loss along the median nerve distribution in the right. ar 


hand. A nerve conduction study demonstrated increased terminal 


latency of median nerve conduction that was compatible with 


compression of the right median nerve within the carpal tunnel. 

On Oct 14, 1974, under axillary block anesthesia and with 
tourniquet control, the right transverse carpal ligament was 
completely divided. In addition to swelling of the median nerve 
proximal and distal to the site of compression (Fig 2), marked 
thickening of the synovium of the flexor tendons within the carpal 
tunnel was noted. A synovectomy was also performed. 


The patient had immediate and complete relief of symptoms | 


postoperatively. He underwent successful cadaver kidney trans- 
plant May 1, 1975, and has had no recurrent symptoms of median 
nerve compression for the past 23 months. 

Case 2.—A 43-year-old woman underwent elective cholecystec- 
tomy for cholelithiasis. Postoperatively she required surgical 


drainage of an intra-abdominal abscess and acute tubular necrosis | 


develeped. She was transferred to this hospital on March 13, 1974, 
to undergo short-term hemodialysis. A Quinton-Scribner shunt 
using the radial artery and cephalic vein was immediately placed 
in the distal right forearm and hemodialysis was started. Surgical 
revision of this shunt was performed ten days later. Because of 
recurrent clotting of the right forearm shunt, a second shunt using 


the radial artery and cephalic vein was placed in the distal left _ 


forearm. The left forearm shunt was surgically revised on one 
oecasion. Because neither forearm shunt remained functional, 
both were removed on March 26, 1974. Hemodialysis was continued 
via external shunts in both lower extremities utilizing the poste- 
rior tibial arteries and greater saphenous veins. Spontaneous 
recovery of renal function occurred and the patient was 
discharged on April 10, 1974. 

Five months after removal of both forearm shunts the patient 
had the onset of pain and paresthesias in both thumbs, index, and 
long fngers when holding a magazine or newspaper. Bilateral 
symptoms gradually worsened, especially in the right (Gominant) 
hand and awakened her at night. Examination showed multiple 
scars along both distal forearms. There were no ischemie changes 
or objective signs of sensory or motor loss along the median nerve 
distribution in either hand. Nerve conduction studies demon- 
strated increased terminal latency of both median nerves that was 
compatible with bilateral median nerve compression within the 
carpal tunnel. 

On July 17. 1975, under general anesthesia and with tourniquet 
control the right transverse carpal ligament was completely 
divided and synovectomy of the flexor tendons within the carpal 
tunnel performed. Findings included a constricted segment of 
median nerve within the carpal tunnel and marked thickening of 
the synovium of the flexor tendons. 

While the right hand was bandaged, the patient experienced 


increased symptoms in the left hand. She had complete relief of * 


symptoms in the right hand postoperatively and a relative 
decrease in left hand symptoms when the right hand could be used. 
Because of a generalized reluctance on her part for any type of 
surgical procedure, she failed to return for release of the left 
carpal tunnel until ten months later, when symptoms in the left 
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- hand were again awakening her at night and she could no longer 
hold a telephone with her left hand. 

On May 20, 1976, the left transverse carpal ligament was civided 
and synovectomy was performed in similar fashion to the right 
side. Findings again included a constricted segment of the median 
nerve and thickening of the flexor tendon synovium. Postopera- 
tively, the patient had complete relief of symptoms. The right and 
left hands have remained asymptomatic for 14 and 4 months, 


. respectively. 


COMMENT 
The carpal tunnel syndrome has been defined as 


= compression of the median nerve within the carpal -unnel 
due to a variety of etiologic factors.** Compression of the 
nerve occurs when there is an alteration in the relationship 
— between the capacity of the canal and the volume of its 


contents. A decrease in capacity of the unyielding canal or 


= an increase in the volume of its contents can produce 


median nerve compression. Because the space within the 
canal varies with position of the wrist, symptoms of 


= compression (pain, paresthesias) are often sporadic. Long- 


standing compression of the nerve can cause sensory and 
motor deficits along the median nerve distribution in the 
hand. 

In our patients the cause of median nerve compression is 
most likely related to an increase in the volume of the 
contents of the carpal tunnel. Visible thickening of the 
flexor tendon synovium within the carpal canal was 
present in all three instances, although none showed 
abnormalities on histologic examination. The previously 


= reported case of carpal tunnel syndrome was associated 


with a funetioning internal side-to-side arteriovenous 
fistula and was thought to be caused by venous stasis and 
congestion due to altered hemodynamics distal to the 
fistula. These findings were grossly and microscopically 
absent in our patients. 

The diagnosis of carpal tunnel syndrome in patients who 
are undergoing or have undergone hemodialysis may be 
difficult. Symptoms of pain and paresthesias in tke hand 
may be attributed to ischemia or the peripheral neuropathy 
associated with uremia. Physical examination should 
readily determine the presence or absence of ischemic 
changes. Symptoms of uremic peripheral neuropathy are 
fairly symmetrical, usually begin as the “burning-foot 


= . syndrome" with progressive involvement of the legs, and 


reportedly only involve the upper extremities in the 
presence of severe lower extremity involvement.’ There is 
generalized slowing of peripheral nerve conduction veloci- 
ty in uremie patients. In patients with carpal tunnel 
syndrome this decrease in nerve conduction velocity is 
limited to slowing across the wrist, which is expressed as 
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Fig 1.—Patient 1. Multiple scars of distal volar forearm and wrist 


Fig 2.—Patient 1. Complete division of transverse carpal ligament 
exposing constricted segment of median nerve with proximal and 
distal bulging of the nerve. 


an increase in terminal latency of the median nerve.’ It is 
important to make an early diagnosis of carpal tunnel 
syndrome because delay in identifying this entity can 
result in a loss of sensory or motor function or both that 
may be irreversible.‘ Surgical release of the transverse 
carpal ligament for relief of symptoms resulting from 
median nerve compression results in a greater than 95% 
incidence of success.'* 

As the number of hemodialysis patients and the duration 
of hemodialysis increase, the incidence of associated carpal 
tunnel syndrome should also increase. Although a variety 
of complications have been associated with arteriovenous 
shunts and fistulas for hemodialysis,’ carpal tunnel 
syndrome has not previously been reported as a complica- 
tion, except as noted.' It is apparent that symptoms of 
median nerve compression at the wrist can occur in the 
presence of a functioning internal arteriovenous fistula or 
as a late complication after removal of an external shunt. 
Carpal tunnel syndrome should be considered in the differ- 
ential diagnosis of patients with pain or paresthesias or 
both in the hand following vascular access procedures. 
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Perfusate Composition 


in Renal Preservation 


Paal J. Garvin, MD; John E. Codd, MD; William T. Newton. MD; Vallee L. Willman, MD 


* Between July 1972 and November 1975, a total of "4 cadaver 
kidneys were preserved by hypothermic pulsatile perfusion 
using the Belzer L1-400. The initial 45 kidneys were per'used 
wit? cryoprecipitated plasma (CPP) and the subsequent 29 
kidneys with plasma protein fraction (PPF). In the CPF group, 24 
kidneys (53.396) achieved immediate function, and graft survival 
at ene and six months was 68.8% and 42.2%, respectively. n the 
PP= group, 14 kidneys (48.2%) achieved immediate function, 
wit" graft survival at one and six months 65.5% and 48.296, 
respectively. The theoretical advantages of PPF include freedom 
from risk of hepatitis, absence of gamma globulin with its 
potential for immunologic damage to the kidney, and ime saved 
in 2reparation. Our clinical experience shows that ?PF is as 
efiective as CPP as a perfusate in preservation of kidneys for 
transplantation. 

(Arch Surg 112:67-68, 1977) 


pothermic pulsatile perfusion has been used at our 

institution to preserve 74 cadaver kidneys between 
July 1972 and November 1975. Cryoprecipitated plesma 
(CPP) as described by Belzer and Kountz' was the perfus- 
ate used in the initial 45 kidneys. After Johnson et al? 
reported their results wizh plasma protein fraction (PPF) 
as a perfusate experimentally, it was utilized as the 
perfusate of choice in the subsequent 29 kidneys Several 
theoretical advantages of PPF prompted this choice: (1) 
less time-consuming in preparation; (2) absence 0? gamma 
globulin, with its potential for immunological demage to 
the kidney*; and (3) freedom from risk of hepatitis. We are 
reporting our results wita these two perfusate scluticns. 


MATERIALS AND METHODS 


Pasma protein fraction (Plasmanate) is a 5% solutior obtzined 
by ethanol fractionation of pooled human plasma.’ These proteins 
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are reccnstituted to produce an isotonic solution with a concentra- 
tion of 110 mEq/liter of Na+, 0.25 mEq/liter of K*, and 50 mEq/ 
liter of Cl. 

The additives necessary to prepare the perfusate from PPF and 
CPP are similar (Table 1). The perfusate, in both instances, is 
adjusted to an electrolyte composition of 140 mEq/liter of Na*, 4 
mEq/liter of K*, and 85 mEgq/liter of Cl-, and is buffered to a pH 
of 7.4 and maintained at an osmolarity of 320 mOsm/liter. An 
analysis of the protein content of PPF shows an albumin 
concent-ation of 4.4 gm/100 ml, a concentration of alpha globulin 
of 0.4 gm/100 ml, and a concentration of beta globulin of 0.2 gm/ 
100 ml. No fibrinogen or gamma globulin is detectable in PPF. 
Immunceleetrophoretic analysis of PPF by Mendez-Picon and his 
associates? failed to detect any activity for IgG. 


Donor Information 


All kidneys in both groups were obtained from heartbeating 
cadavers. In the PPF group 19 (65.5%) were obtained locally, and in 
the CPF group 32 (71.1%) were obtained locally. There were no 
apprecieble differences between the donors of the two groups with 
respect to age, cause of death, or need for vasopressors. Donor 
pretreatment routinely consisted of volume expansion, diuretics, 


Table 1.—Composition of Perfusate 
Cryoprecipitated 


Plasma, 
1,000 mi 


Plasma Protein 
Fraction, 
1000 mi 
Dextrese 50% 10 ml 
Insulim 120 units 
Dexamethasone d dee 
(Decadron) 
Methyprednisolone 
sodium succinate 
(Sotu-Medrol) 
Penicillin 500,000 units 
Mg SO. 8 mEq 
KCI 4 mEq 
NaCl 32 mEq 
Phencisulfon- 6 mg 
phthalein 
Heparn sodium 5,000 units 
Mannitol (25%) 2 30 mi 
H.O ics 120 ml 


250 mg 


500,000 units 
8 mEq 


6 mg 


5,000 units 
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Table 2.—Donor Data 






Plasma Protein 
Fraction 
19/29 (65.696) 


Cryoprecipitated 
Plasma 
32/45 (71.1%) 








. ‘Locally procured 








Warm ischemia 7.2 (1-45) 5.5 (1-40) 
time, sec 

Perfusion time, min 18.3 (4-32) 14.5 (2-32) 

Flow, ml/min 83 (40-150) 82 (50-150) 











Pressure, mm Hg 51/11 (38-60)/(0-30) 53/7 (38-66)/:0-40) 





Table 3.—Function After Transplant in PPF- and CPP- 
Perfused Kidneys 










Hever 

Six Months Worked 
14/29 (48.29%) 3 
19/45 (42. 2%) 3 


Immediate 
PPF 14/29 (48.6%) 
CPP 24/45 (53.3%) 


One Month 
19/29 (65.5%) 
31/45 (68.8%) 











and 10,000 to 20,000 units of heparin sodium. Alpha blocks were 
used sporadically in both groups. 
All kidneys procured locally were flushed with Collins solution 


= and immersed in ice prior to placement on the Belzer L1 400 


apparatus. Of the kidneys procured regionally in the PPF group 
(10 of 29), six were flushed with Collins solution, two with cold 
lactated Ringer solution, and one with Sack solution. In the CPP 
group procured regionally (13 of 45), 11 were flushed with Collins 
solution and 2 with cold lactated Ringer solution. These kidneys 
were transported on ice or on a portable perfusion machine and, on 
arrival at our center, placed on a Belzer L1 400 apparatus. 

Evaluation of warm ischemia time, pulsatile perfusion time, and 
perfusion flow and pressure characteristies (Table 2) shows no 
statistieal differences between the two groups. 


Recipient Information 


The mean age of the recipients in the PPF group was 43.2 years 
(range, 16 to 58 years) and in the CPP group was 44.0 years (range, 
20 to 63 years). There were five patients with a second transplant 
and one with a third transplant in the PPF group. In the CPP 
group there were four patients with a second transplant. Selection 
for transplantation was made on the basis of a negative lympho- 
eytotoxieity eross match with only minor emphasis on HL-A 
matehing. Immunosuppression consisted of prednisone and 


azathioprine. Rejection episodes were treated with 1.0 gm methyl- 


prednisolone and 5,000 units heparin sodium intravenously admin- 
istered daily for three consecutive days. Local radiation (total dose 
of 600 rads) was also used to treat rejection. 


RESULTS 


The kidney survival for both groups is illustrated in 
Table 3. Immediate function was defined as not requiring 
dialysis in the posttransplant period. 

In the PPF groups, 14 of 29 (48.6%) achieved immediate 
function, with the remaining 15 patients requiring dialysis 
in the posttransplant period. There was a one-month 
kidney survival of 65.5% and a six-month survival of 48.2%. 
In the 15 patients with transplant failure, there were 3 


kidneys that never worked (2 of these patients died), 9 


kidneys that were lost to rejection, and 3 patients who died 
with a functioning transplant. The six-montk patient 
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survival in the PPF group was 82.8%. There was no 
hepatitis-associated antigen (HAA) hepatitis in this group. 
Two instances of hyperacute rejection occurred. 

In the CPP group, 24 of the 45 (53.3%) achieved imme- 
diate function with a one- and six-month survival of 68.8% 
and 42.2%, respectively. In the 26 transplant failures there 
were 3 kidneys that never worked, 13 kidneys that were 
lost to rejection, and 10 patients who died with functioning 
transplants. The six-month patient survival in this group 
was 77.8%. There was no HAA-positive hepatitis and one 
instance cf hyperacute rejection. 


COMMENT 


Despite promising results from several institutions, the 
overall results of cadaver kidney transplantation have 
changed little since 1969," with a one-year transplant 
survival of 50% and a patient survival of 72%. During this 
time several aspects of transplantation have been evalu- 
ated in an attempt to improve these results. One of these 
avenues has been alteration of the perfusate used in 
pulsatile perfusion. Although perfusion with CPP has 
provided excellent protection to cadaver kidneys, there are 
several potential disadvantages that may adversely affect 
kidney and patient survival. There is a small risk of 
transmission of the hepatitis virus when CPP is used. Also, 
experimental’ and clinical’ evidence exists that CPP could 
produce immunological injury to the kidney that may 
result in hyperacute rejection. The absence of gamma 
globulin in PPF prevents this possibility. 

If PPF could be shown to produce results comparable to 
CPP, then its simplicity of preparation would make it an 
attractive alternative as a perfusate in pulsatile perfusion. 
Our results in two comparable groups of recipients trans- 
planted consecutively show no differences in graft and 
patient survival at one and six months in the group 
preserved with PPF compared to the group preserved with 
CPP. 


Nonproprietary Name and Trademark of Drug 
Azathioprine—/muran. 
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One in every 10 physicians now 
taces a malpractice suit, and 4096 
wil lose their cases, according to a 
study by a major insurance com- 
pamy. And every fourth doctor can 
cosnt on at least one malpractice 
sui. during his career. 


What you can do to protect yourself 


lf yeu know your legal obligations to 
your patients and are aware of the 
problem areas that can lead to po- 
ten ially dangerous situations, you 
could significantly reduce the odds 
of = malpractice suit. 


You get exactly that kind of vital information from 
THE CITATION, a twice monthly publication cf the 
American Medical Association's Office of the 
General Counsel. The price: only $25 for a year's 
subscription of 25 issues. 


Learn prevention from the experience of cthers 


THE CITATION brings you summaries of actual mal- 
practice cases involving claims of abandonrrent, 
negagence, mistaken diagnosis, therapeutiz proce- 
dure, lack of consent, and many more. Eazh sum- 
mer* is a concise report of a case, ircluding 
back ground, evidence, defense, and decision. 


Here's what reading THE CITATION regularly can 
mean to you: 


e Learning the problem areas and from the experi- 
ence of others so you can avoid similar situations. 

e Developing a keener insight into situaticns that 
cam create trouble. 


THE CITATION 
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e Being aware of the kinds of med- 
ical cases for which you should 
seek consultation. 

e Gaining a better understanding of 
the laws, and their applications to 
specific cases. 


In addition, THE CITATION provides 
information on every kind of legal 
problem you can expect to en- 
counter in your practice. 
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Can you afford to be without it? 


The odds being what they are for a 
malpractice suit, the physician who 
doesn t know how to take every possible precaution 
is courting trouble. Prevention is the best possible 
defense againsta malpractice suit; and THE CITA- 
TION is the best way to learn how to avoid the 
problem areas. 


A one-of-a-kind publication 


THE C'TATION is the only publication, at any price, 
that provides comprehensive coverage, on a 
nationwide basis, of all areas of the law that have 
impact on the practice of medicine. 


The wisest $25 investment you can make 


When you think of the money, time, and aggravation 
THE C TATION could save you, $25 for a one year 
subscr ption is a very small price indeed. Take a 
minute right now to subscribe. Fill out the form 
below and send it, along with your payment, to the 
address indicated. 
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3 A MATTER OF MORBIDITY AND MORTALITY 
E Beware the breached bowel 

E Today, it is recognized that a majority of postoperative 

$ wound infections of the gastrointestinal tract are 

5. caused by con-amination of the operative wound by 


endogenous organisms. When the bowel is openec by 
trauma, disease, or surgical manipulation, the 
organisms may gain access to the wound. Often, 

4 anaerobic fecel microorganisms are the cause of these 
infections. Even where visible spillage of contaminated 
bowel contents does not occur, the rate of sepsis in 
"clean contaminated” wounds is three times 

higher than in wounds contaminated only 

by bacterial fallout from the 
environment. 
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Summary 


culgrits are Bacteroides f anae 
intre-abdominal anaerobic sepsis characterized by peritonitis and abscess 
e for ation usually starts between the seventh and tenth postoperative days. These 


intra-abdominal infections are associated with a 





Anaerobic fecal microorganisms are frequently implicated in the 
majority of postoperative abdominal wound infections. The major . 


es fragilis, clostridia species, and anaerobic cocci. E. 


rticularly high incidence of 


morbidity resulting in hospitalization of patients for periods of 21 days to 80 days. 
As part of the total management of serious intra-abdominal infections, successful 
antibiotic therapy should incorporate antibiotics indicated and effective against the 
anaerobic as well as the aerobic cathogens that are present. 





The anaerobic trilogy 


Ir virtually all intra-abdominal 
investions, there is a recurring trilogy 
0! amaerobes that are seen either 
S M@y or in combination, often mixed 
witheaerobes. 
Pdl “Fis trilogy is composed of 
—— A Bacteroides fragilis, clostridia 
species, and anaerobic cocci, 
—— pertcularly peptostreptecocci and 
—— A peptococci. In studies, B fragilis has 
—-. beerisolatec from 65% of intra- 
—  abdeminal infections, clostridia in 
— 60% and anaerobic cocci in 32%. 


In sepsis, the seventh 
postoperative day 
can be significant 


~The common wound 
infections caused by aerobic 
ggganisms typically develop 
i clinical signs 
around the 
fifta to seventh 
postoperative 
“day. Sepsis 
caused b 
anaerobic micro- 
Sms occurs later in the post- 
ye period, usually between 
:e7enthrena tenth days. An irtra- 
abdomina! wound abscess that 
OCCL 5 weeks to several months 
postoperatively is almost always 
due teanaerobic microorganisms, 
ofter together with facultative 
bacter a. | 
















Clinical evidence 
of inspection important 


The-mere presence of aerobic or 
anaetooic bacteria in an operative 
incisiom is not synonymous with 
Clinica’ infection. The differentiation 
between bacterial contamination and 


wound nfection is a clinica! decision. 
Evidence ofwound sepsis includes 
wound -enderness that increases 
progressive'y in severity. Initially 
there is fever without spikes. but 
often sciking occurs in the afternoon 
Mi A returning to normal by © 
morning. It is important to emphasize 
that a positive anaerobic culture with- 
out clintzal signs is not an infection. 


Clinical course 
of anaerobic infections 


The first event in an.anaerebic 
intra-abdominal infection is either 
operaen er localized peritonitis. 

f the patientsurvives early peritonitis, 
the usual pragression is walling off of 
the infection, and abscess formation. 
These ccllections of pus can be 
located intraperitoneally, retro- 
peritoneally, or within the viscera. 
Whether in the early peritonitis stage 
or in the ater abscess stage, culture 
of purulent material yields anaerobes 
in the majority of cases. In fact,.909e 
to 96% o intra-abdominal infections 
occurring with bowel perforation 
have been reported to be assaciated 
with anaerobic bacteria. 


Unusually high incidence 
of moroidity 
and mortality 


The hignest incidence of anaerobic 
wound infection (usually B. fragilis 
and gram-negative organisms such 
as E. coli may both be isolated) follows 
resection of the large bowel— 10% to 
15%. An infection rate of 5% to 10% 
may occur after surgical procedures 
involving tne biliary tract and small 
intestine, whereas the rate following 
gastric or duodenal surgery is some- 
what lower. It should be borne in 
mind that these infection rates are 


for elective operations. However, in 
emergency surgery for perforated 
appendicitis, diverticulitis, or 
traumatic wounds of the intestine, 
the infection rate can approach 40%. 
Moreover, unusually long periods of 
morbidity are generally associated 
with intra-abdominal abscesses. 
Periods of hospitalization ranging 
from 21 days to 47 days for patients 
with intraperitoneal abscesses and 
57 days to 80 days for patients with 
retroperitoneal abscesses have been 
reported. Mortality rates have 
been reported to range from 296 for 


patients with abscesses complicating 


acute appendicitis to 100% in 
patients with undrained hepatic, 
pancreatic, or retroperitoneal 
abscesses. 


The role of antibiotics 
in therapy 


Marked reduction in morbidity and 
mortality inanaerobic intra-abdominal 
infections is possible with earlier 
diagnosis, adequate surgical drain- 
age, and proper choice of antibiotics. 
Successful use of antibiotics in 
infections complicating intestinal 
surgery involves knowledge of the 
probable organisms likely to be 
found in various Clinical settings, the 
susceptibility of these organisms to 
antibiotics, and the risk of the 
infection to the patient in any given 
set of circumstances. In general, 
antibiotic therapy for serious intra- 
abdominal infections, whether in the 
acute phase or in the chronic 
abscess stage, should include drugs 
to manage anaerobic bacteria as well 
as facultative and aerobic organisms. 

For information on one antibiotic 
to consider in treating serious intra- 
abdominal infections caused by 
infectious anaerobes, please turn 
the page. 
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Therapeutic considerations... 


Anaerobic activity: Cleocin* 
PQs (clindamycin phosphate 
injection) has proved to be effec- 
tive in a variety. of serious intra- 
abdominal infections caused by 
Susceptible anaerobic orga- 
nisms including gram-positive 
cocci, and gram-positive and 
gram-negative bacilli. Specifi- 
cally, the activity of clindamycin gs 
has been established in the fol- EE 
lowing conditions: septicemia; z 
serious intra-abdominal infec- 
tions such as peritonitis and 
intra-abdominal abscess; seri- MB 
ous infections of the female pel- M aus 
vis and genital tract such as ™ 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic 
cellulitis, and postsurgical 
vaginal cuff infection; serious | 
lower respiratory tract infections iss 
such as empyema, anaerobic ` 
pneumonitis, and lung abscess; 
and serious skin and soft-tissue 
infections caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia” 
Since disc susceptibility testing with current methods 
Is not reliable for anaerobes, in vitro dilution methods should 
be used to determine susceptibility to clindamycin. 
Also of value in serious aerobic gram-positive infections 
caused by susceptible streptococci, staphylococci, and 
pneumococci. The use of Cleocin PO; in gram-positive infec- 
tions has been investigated both clinically and bacteriologi- 
cally. Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the physician 
should consider the nature of the infection and the suitability 
of less-toxic alternatives (e.g., erythromycin). 
Indications include: serious lower respiratory tract in- 
fections such as pneumonia caused by susceptible staphylo- 
,Cocci; serious, soft-tissue infections such as deep abscesses 
and deep traumatic or surgical wound infections caused by 
susceptible staphylococci and streptococci; septicemia 
caused by susceptible staphylococci and streptococci; and 
acute hematogenous osteomyelitis caused by susceptible 
staphylococci. In many instances, the evaluated cases 


* Clostridia are more resistant than most anaerobes to clindamycin. Some species, e.g., 
C. sporogenes and C. tertium, are frequently resistant to clindamycin 
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have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, 
the organisms proved suscepti- 
ble in vitro and were success- 
fully eradicated from the clinical 
lesions. 

Other therapeutic considera- 
tions: 

l. Cleocin POs (clindamy- 
cin phosphate injection) is 
clinically effective in serious 
infections caused by penicillin- 
resistant or penicillinase-pro- 
ducing staphylococci. However, 
staphylococcal strains resistant 
to clindamycin have been en- 
countered, and susceptibility 
testing should be performed. 

2. Cleocin POs is useful in 
patients who are sensitive to 
penicillin. Clindamycin does not 
| share antigenicity with the peni- 
oe cillins; however, hypersensitivity 
| reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxygen and intravenous corti- 
costeroics should also be administered as indicated. 

Thus, Cleocin POs can fill a need for both penicillin- 
sensitive patients and those with serious infections caused 
by penic llin-resistant staphylococci. 

As with all antibiotics, Cleocin POs should be used with 
caution in atopic patients. Clindamycin has demonstrated 
cross-antigenicity with lincomycin. 

Cleocin POs should be reserved for serious infections 
where less-toxic antimicrobial agents are inappropriate, as 
described in the Indications section of the brief summary on 
the following page. 









If significant diarrhea or colitis occurs during therapy, 
this antibiotic should be discontinued. (See WARNING 


box and summary of prescribing information on follow- 
ing page.) 









+ 






AF Ee ' 
KP i Ju 
T 


CLEOCIN® PHOSPHATE (clindamycin phosphate 
ingetion) Sterile Solution—For Intramuscular 
and Intravenous Use. 












WARNING 


Zlindamycin can cause severe colitis which 
may end fatally. Therefore, it should be re- 
served for serious infections where less toxic 
antimicrcbial agents are inappropriate, 
as described in the Indications Section. It 
should not be used in patients with nonbac- 
terial infections, such as most upper respiratory tract infec- 
tions. The colitis is usually characterized by severe, persistent 
diarrhea and severe abdominal cramps and may beassociated 
nth the passage of blood and mucus. Endoscopic 9examina- 
30N may reveal pseudomembranous colitis. 

When significant diarrnea occurs, the drug shoud be dis- 
continued or, if necessary, continued only with close observa- 
^en of the patient. Lerge bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and diphenoxylate 
rus atropine (Lomotil®) may prolong and/or worsen the con- 

ion. 

Diarrhea, colitis, and pseudomembranous colitis have been 
served to begin up to several weeks following cessation of 
t»erapy with clindamycin. 





















Eacm! contains: 


ckadamycin phosphate equivalent to............................. 150 mg 

clindanycin base 
Ea Re RE poate Sen me MRS a 5meg 
disodium edetate ............. JAM) e E L R CTAN 0.5 mg 
BEEN UD 2 AE A E OEE AOT ES qs 
Waen necessary, pH adjusted with NaOH and/or HCI. 


Indications: Clindamycin is indicated in the treatment of s2rious 
infections caused by susceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment of serous infec- 
tions due to susceptible strains of streptococci, pneumccocci, and 
staphyiococc.. Its use should be reserved for penicidin-allergic 
Patients or other patients for whom, in the judgment of thephysician, 
a penicillin is inappropriate. Because of the risk of colitis, as de- 


scribed in the WARNING box, before selecting clindamycin the phy- - 


siciam should ccnsider the nature of the infection and the suitability 
of les= toxic alternatives (e.g., erythromycin). 

Anaerobes: Serious respiratory tract infections such as 2»mpvema, 
anaerobic pneumonitis and ung abscess; serious skir anc soft 
tissue infections; septicemia; intra-abdominal infections such as 
peritonitis and intra-abdominal abscess (typically resu ting from 
anaerabic organisms resident in the normal gastrointest nal tract): 
infect ons of the female pelvis and gen tal tract such as encometritis, 
nonge Yococcal tubo-ovarian abscess, pelvic cellulitis and 2osteurgi- 
cal vasinal cuff infection. 

Streptococci: Serious respiratory tract infections; serious skin and 
soft tissue infections; septicemia. 
ae: Serious respiratory tract infections; serious skin 
and it tissue infections; septicemia; acute hematogencus osteo- 
myeli 

Pne:mococci: Serious respiratory tract infections. 

. Adjeactive Therapy: In the surgical treatment of chronic 2one and 

Joint ifections due to susceptible organisms. Indicatec surgical 

i4 a should be performed in conjunction with antibotic 
verapy. 

Bacteriologic studies should be performed to determine *he caus- 
ative organisms and their susceptibility to clindamycin. 
Contræandications: History of hypersensitivity to clindamycin or 
* lincomyoin. 
Warnings: (See WARNING box.) Mild cases of colitis may respord to 
drug cscontinuance alone. Moderate to severe cases should be 
managed promptly with fluid, electrolyte and protein supp-ementa- 
tipn as mdicated. Systemic corticoids and corticoid retentior-eneraas 
may hep relieve che colitis. Other causes of colitis shoulc alsc be 
considered. — 

A careful inquiry should be made concerning previous sensitivities 
to drugs and cther allergens. Antagonism has been demonstrated 
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leocin Phosphate 


(clindamycin paosphate injection, N.F.) 
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cause of 
drugs should not be administered concurrently. 
Usage in Pregnancy: Safety for use in pregnancy 
has not been established. 
Usage in Newborns and Infants: When clindamy- 


functions is desirable. 
Nursing Mothers: Clindamycin has been reported 


mcg/mi | 
Usage in Meningitis: Since clindamycin does not diffuse ade- 


quately into the cerebrospinal fluid, the drug should not be used in - E 


meningttis. 


SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER. 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 


CORTICCSTERCIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date suggests that a subgroup ; 
d older pre with associated severe illness may toleratediarrhea — . 
ess wel. 





between clindamycin and erythromycin in vitro. Be- 
possible clinical significance, these two - — 
cin phosphate is administered to newborns and - 


infants, appropriate monitoring of organ system . E 


to appear in breast milk in ranges of 07 to 38 
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When clindamycin is indicated in these patients, they — — 


should Be carefully monitored for change in bowel frequency. Pre- 


scribe with caution in individuals with a history of gastrointestinal — 


disease, particularly colitis. 
Do not inject intravenously as an undiluted bolus; infuse as di- 


rected im package insert. Indicated surgical procedures should be —— 


performed in conjunction with therapy. Patients with very severe - 


renal disease and/or very severe hepatic disease accompanied by 2 


severe metabolic aberrations should be dosed with caution and F 


serum clindamycin levels monitored during high dose therapy. 
Prescribe with caution in atopic individuals. During prolonged 


therapy, periodic liver and kidney function tests and blood counts 
should be performed. Use may result in overgrowth of nonsusceptible — 
ar rly yeast. Should superinfection occur, adjust  ' 
therapy es clinical situation dictates. Clindamycin has been shown 
to have neuromuscular blocking properties that may enhance the — 
action of other neuromuscular blocking agents. Use with caution in ^ 


organisrrs, particularly 


patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal pain, nausea, vomit- ] k 
ing and diarrhea. (See WARNING box.) Hypersensitivity Reactions: 


Maculopapular rash and urticaria have been observed. Generalized 
mild to moderate morbilliform-like skin rashes are the most fre- 


quently reported of all adverse reactions. Rare instancesoferythema — - 


multiforme, some resembling Stevens-Johnson syndrome, have 
been asseciated with clindamycin. A few cases o anaphylactoid 
reactions Mave been reported. [f ah 
the drug shoulc be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be available for emergency 


treatmentof serious reactions. Liver: Jaundice and abnormalities in | 


liver function tests have been observed during clindamycin therapy. 


Hematopoietic: Neutropenia, eosinophilia, agranulocytosis and — 


thrombocytopenia have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been made. 

Loca/ Reactions: Pain, induration and sterile abscess have been 
reported after intramuscular injection and thrombophlebitis after 


persensitivity reaction occurs, — . 
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intravenous infusion. Reactions can be minimized or avoided by- 5 


giving dee»-intramuscular injections and avoiding prolonged use of 
indwelling intravenous catheters. 


How Supplied: Available as sterile solution with each ml containing 


clindamycin pn equivalent to 150 mg clindamycin base. 
Ampoulesaofí2and4ml. . . RA 
Caution: Federal law prohibits dispensing without prescription. 
For addit:onal product information see your Upjohn representative. 
J-5429-9* MED B-5-S 
STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


Cleocin Phosphate 


(clindamycin phosphate injection, N.F.) 


| Upjohn ie Upjohn Company, Kalamazoo, Michigan 49001 
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Experimental Surgery 


d Temporary Liver Transplantation 
in Acute Liver Failure 
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Alfonso Diaz, MD; Jean-Baptiste Ricco, MD; Dominique Franco, MD; M. Gigou; Anne-Marie Szekely, MD; Henri Bismuth, MD 


e The ability of a heterotopic graft to prolong life in animals 
dying in hepatic coma due to liver necrosis has never been 
definitely established. Acute hepatic failure was produced in 15 
dogs by an hour of total interruption of the hepatic blood supply. 
Nine dogs received an intrathoracic hepatic homograft concur- 
rently. Nontransplanted dogs died within 21 hours in hepatic 
coma, while transplanted dogs survived significantly longer 
(P — .001). In all transplanted dogs, biological signs of hepatic 


_ failure were corrected in 24 hours. In four animals, the graft was 


removed on the fifth postoperative day. Two of those survived for 
10 and 15 days respectively with normal hepatic function. These 
results demonstrate that a temporary heterotopic liver transplant 
is able to support life during the acute, normally lethal phase in 
dogs with massive liver necrosis. 

(Arch Surg 112:74-78, 1977) 


ecovery after acute hepatic insuffieieney depends on 
the extraordinary ability of the liver to regenerate. In 
some cases of lethally acute hepatic failure, one can 
imagine that the remaining liver tissue, which is unable to 
sustain life during the acute phase of the disease, could 
actually regenerate enough to resume normal function if 
the patient could be supported through this period. If such 
patients are to survive, it is necessary to find a means of 
replacing the liver for a short period of time. Several 
procedures have been used to this aim, such as exchange 
transfusion, cross-circulation, and ex vivo perfusion 
through charcoal or heterologous livers. None of these 
treatments has to date proved effective.' In the last four 
years certain authors have proposed replacement of the 
failing liver by a heterotopic temporary liver trensplant. 
However, the value of this procedure has never been clearly 
demonstrated. None of the experimental models used so 
far?! has been totally convincing. Experimental proof of 
the ability of a temporary hepatic graft to support life 
during acute lethal necrosis of the liver requires (1) the 
production in animals of an acute pure hepatic insufh- 
ciency by necrosis of the liver, always lethal, but poten- 
tially reversible; and (2) a functioning model of heterotopic 
liver transplant. 
In this investigation, we have studied the effect of a 
transient intrathoracic liver graft in dogs with ischemic 
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necrosis of the liver in order to determine if this procedure 
would prolong survival in these animals and would support 
life for a period of time long enough to enable the necrosed 
host liver to regenerate. 


MATERIALS AND METHODS 


Fifteen mongrel dogs, weighing 20 to 25 kg each, were used. 
Before operation, neomycin (2 gm/day) was given orally for four 
days. The animals were divided into two groups: group A (six 
dogs), ischemic hepatic necrosis alone; and group B (nine dogs), 
intrathoracic hepatic transplantation plus ischemie necrosis of 
their own livers as in group A. No immunosuppressive drug was 
given. On the fifth postoperative day the graft was removed. 

Liver necrosis was obtained by temporary suppression of the 
entire hepatic blood inflow for 60 minutes according to a technique 
similar to that previously described by Misra et al." The operation 
was carried out via midline incision. All liver ligaments were 
divided and a small side-to-side portacaval shunt was constructed. 
A vascular clamp was placed across the porta hepatis above the 
portacaval anastomosis for 60 minutes. After removal of the 
clamp, the portacaval anastomosis shunt was left in place. Hetero- 
topic liver graft was performed, using a minor modification of the 
technique of Lecompte et al.’ The graft, taken from a 10-kg 
mongrel donor, was placed in the right pleural cavity of the host by 
thoracotomy. Revascularization of the graft was obtained by end- 
to-end anastomosis between recipient right internal mammary 
artery and the hepatic artery of the graft, and by an end-to-end 
anastomosis between the right superior pulmonary artery of the 
recipient and the portal vein of the graft. The suprahepatic 
inferior vena cava of the host was anastomosed end-to-side to the 
superior vena cava just above the right atrium. Bile was drained 
through a thoracic cholecystostomy. 

In both groups, consciousness was assessed every three hours 
during the first 36 hours and then once a day. Serum glutamic 
pyruvic transaminase level (SGPT, normal = 5 to 17 mU/ml), 
plasma fibrinogen level, and prothrombin time were measured 
before the operation, every three hours for the first 36 hours, daily 
until the fifth postoperative day, and then every three days. 

In group B, surgical liver biopsy specimens were taken from the 
graft and host liver on the fifth postoperative day and then every 
five days. At autopsy, patency of anastomoses was checked. 
Specimens were obtained from both livers for pathological studies. 
Slides were stained according to Masson trichrome and hematox- 

ylin-eosin-saffron techniques. Specimens were also taken from 
every liver for bacteriological studies. 


RESULTS 
Group A: Ischemic Necrosis of the Liver 


All the animals died with a mean survival time of 21 
hours following the beginning of ischemia (range, 10 to 28 
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hours). The dogs awcke for two to three hours aad then 
lapsed into progressive coma, identical to what has been 
descrited by Rappapert et al.’ 

— Postoperative biochemical determinations are indicated 
in Fig 1. The SGPT level increased and reached a peak of 
1,000 + 500 mU /ml 18 hours following ischemia and then 
decre@wed. Prothrombin time increased and fib-inogen 
evel decreased until death. At the 18th hour the fibrin- 


emen level was 0.9 + 0.2 gm/liter and the prothrombin 


time was 26 + 6 secords. None of the dogs demonstrated 
clinica! hemorrhagic diathesis, only a slight ooz ng cf blood 
from tke incision after the sixth postoperative hour. 

At autopsy, the liver was dark red, patchy w th dissemi- 
rated blaek spots. Microscopically, necrosis of hepa-ocytes 
predominated in the central and intermediary areas of the 
lobule (Fig 2); it was only partial in the periportal areas, 
where £ few hepatocytes remained normal. Liver tissue 
cultures remained sterile. 


Group B: Intrathoracic Hepatic Transplantation ?lus 
Ischemic Necrosis of the Liver 


Mean survival time after beginning of the ischemia was 
seven days (range, 32 hours to 25 days). This vas signifi- 
eantly different from survival in group A (P < .001). All 
dogs were fully conscious 12 hours after operation. Causes 
of death are summarized in the Table. Two dogs diec from 
teehnica failure. Three dogs died from hepatic coma. at 48, 
Gt, and 72 hours after operation. In these dogs, taromboses 
at the hepatic artery end portal vein of the graft were 
found a= autopsy. Four dogs survived until the fifth 
psstoperative day when the graft was removed. Cne of 
them died during the aresthesia. The second died 24 hours 
+ lazer from hepatic coma. Two dogs survived 10 and 25 days 


respectively following removal of the graft and died from 


urrelatec causes (pneumonitis and wound dehiszence). 
Biochemical results are indicated in Fig 3. The SGPT 
level rose to 1,700 + 600 mU /ml at the 12th hour and then 
returned to normal leve.s in five days. During the first 12 
hears, the fibrinogen level fell to 1.5 + 0.5 gm/liter and the 
pretnrombin time increased to 26 +6 secords. Both 
returned to nearly normal values at five days. After 
removal of the graft, transient minor changes were 
observed in the fibrinogen level and prothromo»in -ime, 
which raridly returned to normal values in the two dogs 
with long-term survival (Fig 4). | 
Histological signs of necrosis of the host liver were most 
evident on the second postoperative day. On the ifth day, 
" mili inflammatory portal and periportal infiltration was 
present. Marked hyperplasia was noted on and after the 
| ten-h postoperative day :n the two surviving dogs (Fig 5 
and 6). Or the 21st day (dog 8), many regenerative and 
_ hyperplastic zones were visible, scattered throughout the 
| liver; no fibrosis was observed. In the grafts removed on 
the fifth postoperative day, disseminated foci of cellular 
necrosis were present, accompanied by vascular inflamma- 
tory cell infiltration and thrombosis of small vessels, 
sugresting an acute rejection (Fig 7). In three cases (dogs 
3, 4. and 5). thrombosis of the main blood vessels produced 
subtotal necrosis of the graft. 
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Causes of Death in Transplanted Dogs (Group B) E 


Dog Survival Cause of Death . 1 
craft not removed E- 
1 30 hr 


i > A ` » 
« 


Technical failure 

48 hr Hepatic coma: thrombosis of 
vascular anastomoses of the 
graft 

Hepatic coma: thrombosis of 
vascular anastomoses of the 
graft 

72 hr Hepatic coma: thrombosis of 

vascular anastomoses of the 

graft 


2 32 hr Technical failure v E 1 


60 hr 


_ Graft removed 
5 days Anesthesia during removal of graft 


7 6 days Hepatic coma | E 





8 15 days Lung sepsis 
9 25 days Wound dehiscence 





COMMENT 

While apparently evident, the ability of a temporary s 
hepatic graft to prolong life remains debatable. Results of — — 
previeus experiments have been controversial. Kuster and 
Woods? transplanted dogs whose hepatic lesions were — 
produced by infusion of dimethylnitrosamine. While all — . 
nontreated dogs died, the majority of transplanted animals 
survived. In the nontreated group, however, death occurred —— | 
because of gastrointestinal or peritoneal hemorrhage; 
there was no clinical, biological, or histological evidence of — 
severe hepatic failure. Therefore, whether heterotopic liver ^. 
grafts acted on acute liver failure remains in doubt. In the — 
work of Lilly et al," necrosis of the liver was obtained by — 
subtotal permanent suppression of hepatic blood inflow, — . 
conserving both a small arterial and venous supply to the 
liver. After auxiliary liver transplantation, dogs survived. | 
It must be stressed that the situation created by this 


ax 
or ae We 


procedure does not realize a typical acute liver failure, 

since the nontreated animals survived for 72 hours. In — 
addition, others! have been unable to reproduce this exper- 4 
iment. Huguet et al‘ found that heterotopic liver grafts did 


not improve survival in pigs whose liver was necrosed by 
permanent and total interruption of liver blood inflow. In 
fact, seven of the 12 transplanted animals died from | 
peritoneal hemorrhage after transplantation, and the 
transplanted pigs surprisingly had a shorter survival | 
(mean, three hours and 20 minutes) than the nontreated | 
group (mean, 21 hours), bringing the viability of the 
heterotopic graft into question. | 
The experimental proof that a temporary liver graft 
may support life during the acute phase of liver failure and 
enable host liver regeneration and later host survival 
requires two conditions: (1) the production of an acute 
hepatic failure by necrosis of the liver, constantly lethal, 
with potentially reversible hepatie lesions in case the 
animal survives; and (2) a satisfactory model of a hetero- 
topic liver graft that does not deprive the host liver o£ 
portal blood. 2a * 
The technique of acute liver failure used in the present 
experiment was derived from the work of Misra et al,’ ie, a 
transient interruption of the host hepatic blood inflow. In 
our experiments, mortality was constant when the inter- 
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LIVER ISCHEMIA Fig 1.—Evolu-ion of SGPT level, fibrinogen level, and prothrombin time in dogs with 
ischemic nec-osis of liver (group A). 
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-hepatic coma 14 hours after liver ische- E 
L mia. In centrizonal area (CA), most of Fig 3.—Evolution of SGPT level, fibrinogen level, and prothrombin time during first five 
E hepatocytes are necrosed. There are still postoperative days in dogs with ischemic necrosis of liver and intrathoracic hepatic 
1 viable cells in periportal area (PA) (hema- transplantation (group B). 
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$ LIVER ISCHEMIA + REMOVAL OF 
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| Fig 5.—Host liver regeneration in trans-  - 
St . 1000 | planted dog (No. 9) 14 days following liver — 
xn) ischemia and nine days after removal of — 
it graft. Necrosed cells have been removed, __ 
: producing collapsed zones (C) scattered _ 
M. Senes y throughout liver. In some places, hyper- 
0 plasia is taking place (hematoxylin-eosin- — . 
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E. 0 Fig 6.—Host liver regeneration in trans- OM 
eru planted dog (No. 9) 24 days following liver — | 
FROT AN | ischemia and 19 days after removal of  . 
HROMBIN TIME | graft. Most of lobule is composed of hyper- 
30 (sec) plastic columns of hepatocytes (arrows) __ 
2 i (Masson trichrome, x 240). y4 
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| Fig 4.—Typical evolution of SGPT level, fibrinogen leve, anc prothrombin time in dog 8, Fig 7.—Acute rejection of graft removed — 
which underwent graft removal on fifth postoperative day. Early changes of fibrinogen five days after transplantation. Portal tract — 
k. level and prothrombin time were partially corrected by craft. When liver graft was is infiltrated with polymorphonuclear in- 


EC, A 
ea removed, transient fall of fibrinogen level and increase in prothrombin time occurred: flammatory cells and immunoblasts. P . 
Ay, both progressively returned toward normal levels. Death on day 15 was due to pulmonary. indicates portal vein; B, bile duct (hema- 
Pc sepsis. toxylin-eosin-saffron). 


E . ruption of flow lasted 60 minutes; dogs exhibted the minutes. dogs did not survive the transplantation proce- - 
. typical pattern of hepatic coma and had biochemical dure. This technique does not permanently deprive the N 






: : . z : : | s B> 
_ . evidence of acute liver failure, such as coagulation defects, liver of its blood supply and thus enables actual regenera- ——— 
. .. and liver necrosis, as shown by a rise in transamirase tion of the necrosed host liver to occur. Eo. 4 
© values. Preliminary exper:ments showed that interruption The cheice of a technique of heterotopic liver transplan- . 
~ of flow for a shorter duration was not always lethal in the ^ tation involves several considerations. On the one hand, — - 
| dog; if blood flow was interrupted for more -han 60 Van der Heyde et al" and Hess et al" have emphasized the | 
| sd | | n | B 
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importance of hemodynamic conditions and more particu- 


larly the venous drainage of the transplanted liver. This 
drainage must be as close as possible to the right atrium. 
On the other hand, many authors, notably Starzl et al,'" 
hayé shown that portal blood was necessary for liver 


' regeneration to occur. Thus the maintenance of a portal 
— blood supply to the necrosed host liver is an important 


condition for the choice of a model of heterotopic liver 
graft. Intrathoracic hepatic homograft according to the 
technique that we previously reported" seemed to best 
fulfill these two requirements: the liver transplanted into 
the thorax rapidly assumed normal function and proved to 
be able to sustain life in totally hepatectomized dogs. 
Huguet et al‘ suggested that the passage into general 
circulation of toxic compounds from the necrosed host liver 


= could explain the failure of heterotopic transplantation to 
prolong survival of pigs with acute liver necrosis. Whether 
hepatic necrosis really has a damaging effect has never 


been fully defined. In their work, Huguet et al* showed 


. that heterotopic transplantation into normal recipients of 
— aliver injured by a six-hour period of ischemia led to death. 
= We have shown in the rat that animals with ischemic liver 
necrosis had a shorter survival time than rats wich total 


hepatectomy." In the present study, dogs with th» intra- 
thoracic liver graft survived despite a massive necrosis of 


— their own livers. It is possible that the effect o? tissue 


necrosis is different according to the type of necrosis and 
moreover the quantity of necrosed tissue. In the work of 
Huguet et al,^ permanent ligation of the total blood inflow 


- to the liver may have led to more massive necrosis than 


does transient liver ischemia. 

Long-term success of heterotopic liver graft in liver 
necrosis implies the ability of the host liver to regenerate 
and to do it before the grafted liver is rejected or otherwise 
fails to function. Little is known about the possioility of 
regeneration of a necrosed liver. In man, histologieal signs 
of regeneration, as well as an increase in the serum 
a-fetoprotein concentration, have been observed in 
patients during recovery from severe viral hepatitis." 
Whether this regeneration would be sufficient to ensure 
survival is not known. It has been suggested by Hess et al" 
that a functional competition. might exist between the 
heterotopie graft and the host liver that could inhibit 
regeneration of the necrosed liver. In the present investi- 
gation, the homograft was able to support life during the 
initial period of acute hepatic failure while it did not 
inhibit regeneration of ischemic livers. Indeed, the host 
liver regenération was sufficient on the fifth postoperative 
day to ensure survival after removal of the graft in two of 
three animals that could be studied. If competition was 
present between the two livers, its effect was not great 
enough to inhibit regeneration. In one dog, however, the 
necrosed liver was unable to sustain life after removal of 


he heterotopic graft, and may not have regenerated 


enough at that time. 
Temporary hepatie homograft in dogs appears to be an 


. effective treatment of acute liver insufficiency in these 
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animals. It enabled survival during the period of acute liver 
insufficiency and made it possible to wait until the 
necrosed host liver regenerated enough to function 
normally. These results would suggest that heterotopic 
liver transplantation might be done in man with severe 
acute hepatitis or toxic necrosis of the liver, such as in 
acetaminophen or mushroom poisoning. Severale points 
would merit consideration, however, if this treatment were 
to be applied: the criteria for choosing the recipient, the 
precise moment of transplantation, and the precise 
moment of removal of the graft. 


This investigation was supported by grant 75-5-014-7 from Institut 
National de la Santé et de la Recherche Médicale. 
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Editorial Comment 


This study suggests that a temporary heterotopic liver trans- 
plant is capable of supporting life during the acute, normally lethal 
phase of major hepatic injury in dogs. Although only a small 
number of animals were used, a few of which died of technical 
failure, the study does lend support to the view that the temporary 
heterotopic liver may serve as a major temporary hepatic support 
system. It has been shown by Marchioro, Starzl, and others that in 
order to function effectively, a heterotopic liver graft should 
receive portal venous flow from the host, rather than systemic 
venous flow as in the present study. If the heterotopic liver graft is 
not placed in the abdomen where it may receive portal venous 
inflow, it is unclear why placement of the graft in the thorax 
offers benefit over placement in the pelvis, or even in an extracor- 
poreal chamber attached to the host by grafts to the femoral 
artery and vein. It is possible, however, that if the heterotopic 
graft is placed in the splanchnic circulation of the host, the graft 
might compete with the regenerating liver of the host and thus 
retard host hepatic repair. 

Eric W. FoNKALSRUD, MD 
Los Angeles 
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in a Vascular Prosthesis - 


A Case of Aortic Graft Infection — — aod 
Resulting From Disseminated Tubercu osis | 


Richard A. Wright, MD: Frank Yang, MD: Wesley S. Moors, MD 


* insertion of an aortic prosthetic bypass graft in a patiert with. x 


untreated disseminated tuberculosis resulted in graft infection 


with formation of a pseudoaneurysm. Microbiologi- cultures _ 
implicated Mycobacterium tuberculosis as the causative agent, - 


and a subsequent review of the literature indicated this report to 


be the first clinical demonstration of the susceptibility of - 
vascular prosthesis to M tuberculosis infection to cur knowl- | 
ecce. HE UIS T 


(Arch Surg 112:79-81, 1977) 


Em 


has nct appeared in the medical literature. Thus, the 


following case report of a tuberculous infection involving 
an aortie vascular prosthesis is, to our knowledge, the first 


reported demonstration of the susceptibility of vascular 
. prostheses to M tuberculosis. TUN 


REPORT OF A CASE | 


In August 1971, a 50-year-old man with severe peripheral 


vascular disease and renal tuberculosis underwent a left carotid 


endarterectomy for transient ischemic attacks. In December of 


mproved techniques in cardiovascular surgery and better 
prosthetic graft materials have allowed more frequent 


insertion of intra-arterial grafts with less complications. - 
Yet, after insertion, up zo 6% of such grafts stil become | 


infected.-* Although a variety of bacterial pathogens nave 


been implicated as the source of infection, articles review- _ 

ing intra-arterial graft infections did not list Mycebac- — In 
 pyuria (5 to 10 WBCs per high-power field) without hematuria was 
. demonstrated and an abdominal x-ray film (kidneys, ureters, and 


tereum tuberculosis as a pathogen, and recent reviews of 
disseminated tuberculosis did not list prosthetic graft 
infections as a complication. m 

While tuberculous mycotic aneurysms in the aucogenous 
vaseular system is a known complication of disseminated 
tuberculosis,* an analogous infection in vascular prostheses 


Ac-epted for publication June 23, 1976. v 
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and Surgery (Dr Moore), University of California, San Francisco. 
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CO 39204 (Dr Wright). 
3 
Arch Surg—Vol 112, Jan 1977 


that year, he received an aortobilateral femoral Dacron bypass 


graft for symptomatic occlusive aortobilateral femoral disease 


(Fig 1) A follow-up aortic arteriogram in February 1972 was 


normal except for slight configurational changes at the anasto- 
motic site. Recurrence of symptoms in August 1972 necessitated a 


left protundoplasty with a patch graft for occlusion of the left 


common femoral artery, after which he became asymptomatic. 
In October 1971, right flank pain transiently developed. Sterile 


bladder) showed calcification suggestive of a right ureteral stone. 
An intrawenous pyelogram (IVP) confirmed this and also showed 


papillary necrosis of a right calyx. In November 1971, he was: 


asymptomatic, and a repeat IVP was interpreted as normal. The 


-` patient bad three more episodes of right colieky flank pains with 


sterile pruria in February 1972 and March and July 1974, but no 
further ureteral stones were found. In February .1972, a rera? 
arteriogram showed decreased perfusion in the right lower pole, 
and a hrpertensive IVP performed in September 1974 again 
demonstrated right papillary necrosis. 

In October 1974, a positive purified protein derivative (PPD) 


skin test resulted in a 20-mm induration, and a chest x-ray film 
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A Fig 2.—Schematic drawing of anastomic disruption and resulting 
p - pseudoaneurysm compressing left ureter. 
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Fig 1.—Schematic drawing of aortobilateral femoral Dacron 
bypass graft. 


showed perihilar calcification consistent with old granu.omatous 
disease. Three morning clean-voided urine specimens were 


— cultured for acid-fast bacilli, and within one month, M tuberculosis 


was isolated from each specimen. Therefore, on Dec 14, 1974, the 
patient was hospitalized for further evaluation and treatment of 
his renal tuberculosis. At that time, he admitted to an insidious 
onset three weeks prior to admission of mild left flank »ain that 
radiated to the left groin and hip but denied fever, chills, night 
sweats, or weight loss. He also denied a history of pilmonary 
tuberculosis or recent exposure to an active case; he lived only with 
his wife who was asymptomatic and who, in January 1975, had a 
‘negative tuberculosis skin test and a chest roentgenogram. The 
admission physical and laboratory examinations were unremark- 
able. The cause of his flank pain remained unknown, and he was 
discharged on a regimen of isoniazid and ethambutol hydrochlo- 
Tie. oe | 
The patient was readmitted on Dec 24, 1974, becaus2 of fever 
and worsening left flank pain. On admission, his temperature was 
38.9 C; blood pressure, 150/75 mm Hg; pulse, 80 beats per minute; 
and respirations, 15/min. On physical examination, there was 
severe left costovertebral angle tenderness, a widened abdominal 


aortic pulsation, and a decreased left femoral and absent popliteal 
and pedal pulses bilaterally. The remainder of the examination 
results were unremarkable. Initial laboratory studies showed the 
following values: hematocrit, 46%; WBC count, 10,600 cu mm, with 
a normal differential; ESR, 21 mm/hr; BUN, 16 mg/100 ml; and 
creatinine, 1.6 mg/100 ml. Studies for serum electrolytes, calcium, 
phosphorus, uric acid, SGOT, and alkaline phosphatase were 
normal. A urinalysis showed 12 to 20 WBCs per high-power field 
and 4 to 8 RBCs per high-power field, and a subsequent culture 
only showed 10,000 colonies per milliliter of an unidentified 
coliform. Ampicillin sodium, 2 gm/day, administered intrave- 
nously for 15 days resulted in a sterile urine specimen and 
resolution of his fever, leukocytosis, and pyuria. An aortic 
angiogram performed in December 1969 showed patency of the 
aortic and bilateral femoral grafts but showed minimal lateral 
deviation of the left ureter. Abdominal sonography identified a 
large retrogastric homogenous mass consistent with a pseudo- 
aneurysm. A subsequent laparotomy on Jan 3, 1975, showed 
anastomotic destruction of the aortic graft at the anastomotic site, 
with presence of a large left para-aortic pseudoaneurysm, the wall 
of which consisted of an organized clot pressing on the left ureter 
(Fig 2). There was no evidence of enlarged para-aortic lymph 
nodes or of an iliopsoas abscess (Brodie abscess). The aortic 
bilateral femoral bypass graft and the entire false aneurysm were 
removed, and an axillary bilateral femoral bypass graft was 
inserted: due to a small splenic laceration, a splenectomy was done. 
Stains and cultures (aerobic and anaerobic) of material taken from 
both the wall of the aneurysm and aortic graft were negative for 
bacteria and fungi. However, a Ziehl-Neelsen stain of both 
specimens showed acid-fast bacilli and M tuberculosis was subse- 
quently isolated; stained pathologic sections of the spleen showed 
multiple caseating granulomas. 

The postoperative period was uneventful, and he was discharged 


es 
, 
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v-tkout pyuria, claudication, or flank pains. Follow-u» studies at 
three and 16 months showed the patient, who continued to take his 
ertrubereulosis medication, to be entirely asymptomacic ard with 
zoe uate distal pulses. 


COMMENT 


The @inical manifestations of disseminated tuberculosis 
axe protean and usually due to simultaneous involvement 
of cifferent organ systems by M tuberculosis. Small vessel 
er darteritis has been described in tuberculous granulomas* 
ard approximately 110 cases of tuberculous acrtic aneu- 
rysms have been reported since Weigart's original deserip- 
tier of this often fatal manifestation." 

Unlike the autogenous vascular system, vascular pros- 
theses have appeared resistant to invasion of M tuberculo- 
sis. When inserted adjacent to active tuberculous foci, such 
gra ts have remained intact. In accordance, reviews of 
intra-arterial graft infections did not consider M tubercu- 
lesi. as a pathogen,"* and similar reviews cf miliary 
tuberculosis did not list vascular prostheses infection as a 
commlication.*’ This is in contrast to the provec suszepti- 


_ bi ity of vascular prostheses to infection from a variety of 


Gram-positive and negative bacteria, resulting ir a pestop- 
erative infection rate as high as 6%." 

Dar case report of a tuberculous infection involving an 
aort c prosthesis is apparently the first report demonstrat- 
ing the susceptibility of vascular prostheses to W tubercu- 
losis infection. The patient under discussion ha an aortic 
bypass prosthetic graft inserted prior to diagnosis and 
treatment of his active renal tuberculosis. Shortly there- 
añe, he experienced symptoms indicative of graft 
dysfunction, and a subsequent laparotomy identifed a 
massive pseudoaneurysm resulting from total anastomotic 
destruction, a calamity not infrequently associated with 
graf infections caused 5y nontuberculous bacteria. After 
the eperation, acid-fast smears and cultures obta ned from 
the craft showed M tuberculosis. 

The pathogenesis of this tuberculous graft infection 
rem.ins speculative. Similar infections caused by nontu- 
berealous bacteria usually result from infected foci adja- 
cent to the vascular prcsthesis (eg, postoperative wound 
infection or infected lymph node) or, less often, from 
baeteremia.' In support of the former pathogenesis fcr the 
case under discussion was existence of an adjacent “enal 
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and splenic tuberculous foci. However, bacteremia is the - 


accepted pathogenesis of disseminated tuberculosis“ and, 
as experimentally demonstrated in animals by Moore et 
al,^ vascular prostheses infection resulting from bactere- 
mia can occur up to a year after graft insertion. s 

Regardless of the pathogenesis, this case report is 
evidence that vascular prostheses are susceptible to infec- 
tion by M tuberculosis and that the greatest risk of this 


calamitous infection by M tuberculosis will occur after 


insertion of a vascular prosthesis in patients with active — — 


untreated tuberculosis. 


Nenproprietary Names and Trademarks of Drugs 


Ampicillin sodium—Polycillin-N, Penbritin-N, Amcill-S. Des da 


en-N, Principen-N. 
Ethamoutol hydrochloride—Myambutol. 
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Ryoichi Tsuchiya, MD; Ryusuke Nishimura, MD; Toshiya Ito, MD 


e We describe a 26-year-old man in whom the Laurence- 
Moon-Biedl-Bardet syndrome had been associated with congen- 
ital cystic dilations of both the intrahepatic and extrahepatic 
biliary tract. The fact of the simultaneous occurence of two rare 
diseases in a single patient suggests the congenital origin of 
cystic dilation of the biliary tract and the importance of exam- 
ining for a possible association of anomalies in the al mentary 
tract with the Laurence-Moon-Biedl-Bardet syndrome. 

(Arch Surg 112:82-84, 1977) 


ince the first accurate description in 1852, reported 
S cases of congenital cystic dilation of the common bile 
duct have been increasing. To date, approximately 600 
cases have been reported. This disease has been most 
frequently described in Japan, and about 30% of the 
reported cases were Japanese patients. Cystic dilation of 
the common bile duct was essentially the object of pediatric 
surgery, but with advances in the diagnostic technique, it 
has been discovered in increasing number in older children 
and adult patients. 

The Laurence-Moon-Biedl-Bardet syndrome shows five 
main signs, that is, retinitis pigmentosa, polydactyly, 
obesity, hypogenitalism, and mental retardation. However, 
full syndrome has been found in only a small portion of the 
reported cases. Since the first report of four eases by 
Laurence-Moon in 1866, about 400 patients with this 
anomaly have been found in the literature. 


Accepted for publieation July 28, 1976. 

From the 2nd Department of Surgery, Nagasaki University School of 
Medicine, Nagasaki, Japan. 

Reprint requests to 2nd Department of Surgery, Nagasaki University 
School of Medicine, 7-1 Sakamoto-Cho, 852 Nagasaki, Japan (Dr 
Tsuchiya). 
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— Congenital Cystic Dilation 
E of the Bile Duct Associated With 
. Laurence-Moon-Biedl-Bardet Syndrome 


Recentk, we have encountered a patient in whom con- 
genital cystic dilation of the bile ducts was associated with 
the Laurence-Moon-Biedl-Bardet syndrome. To our knowl- 
edge, this rare association has been described only once, 
and this 5 the first case reported in Japan. 


REPORT OF A CASE 


The patent, a 26-year-old man, was admitted to Nagasaki 
University Hospital on May 19, 1973, because of a high tempera- 
ture and reht hypochondralgia. In his family history, his parents 
were cousms and his uncle had diabetes. His birth was normal, 
and, because he had polydactyly on four extremities, amputation 
of supernumerary digits was performed. He could support his head 
in the seventh month and began to walk at 18 months. He did not 
receive an7 schooling because of mental retardation. When he was 
2 years old, he had a high temperature (40 C) and abdominal pain, 
and, subsequently, a hepatic disease was then discovered. At 5 to 6 
years of age, he had abdominal pain, fever, nausea, and vomiting, 
and he wa- hospitalized in a pediatric clinic for two months with a 
diagnosis «f liver disease. These symptoms recurred once or twice 
in a monta and were treated conservatively. At 12 years of age, 
visual impairment was discovered, and he had recurrent nasal 
bleeding. At 15 to 16 years of age, he had polydipsia and 
polyphagiz and became markedly obese, and at the age of 20 years, 
a diagnosis of liver cirrhosis was made on the ground of general 
fatigue ard jaundice. His skin was somewhat rigid and he had 
itchiness. When he was 22 years old, he was admitted to a medical . 
clinic because of fever, chills, abdominal pain, mild jaundice, and 
nasal bleeding. Since then, he had a recurrence of similar symp- 
toms once-every one to three months and was repeatedly hospital- 
ized. 

On May 19, 1973, he had high fever and right hypochondralgia. 
Gastrointestinal series and duodenal fiberscopy showed an egg- 
sized tumor in the inner side of the second portion of the 
duodenum (Fig 1). He was then referred to the Second Depart- 
ment of Surgery, Nagasaki University Hospital. 
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Fig 1.—Hypotonic duodenography showed egg-sizec tumor in 
inaer side of second portion of duodenum. 


System Review 


The patient was an obese man with a height of 153.3 em and a 
weight of 65 kg. His pulse rate and blood pressure were within 
normal limits. The skin was slightly jaundiced and showed celored 
spots. He was completely blind. The bulbar conjunetiva were 
jaundiced. The palpebral conjunctiva were not anemic, and the 
neck was short. The breasts were hypertrophied, suggesting 
gynecomastia. The lung was clear, and the heart soands were 
ncrmal. The abdomen was flat and soft. The kidney and spleen 
were not palpable, but the liver was palpable four fingerbreadths 
belew the xyphoid process in the midline, smooth sur^aced, and 
elastic soft on palpation. Both hands showed amputation scars. 
Merphological anomalies of this patient were as follows: polydac- 
tyly ef both hands and feet, brachydactylia of both hends. genu 
reeurvatum, pes planus, short neck, agenesis of cellulae mastoi- 
deae, frontal hyperostosis, end phymosis. 

Um Sept 10, 1973, surgery was performed under a diagnosis of a 
congenital cystic dilation of the common bile duct. 


Operative Findings 


An upper median incision was used. The peritoneal cavity 
contamed no free fluid. Tke anterior margin of the liver was 
somewhat blunt-edged and slightly enlarged, but it was normal in 


eolor. The gallbladder was somewhat whitish, and there was 
€. 
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Fig 2.—Operative cholangiography showed markedly dilated 
choledochus and intrahepatic bile duct of left lobe. 


adhesion of the omentum. The wall of the gallbladder was thick- 
ened and rather hard on palpation. The common bile duct was 
markedty dilated and 4 em in diameter. There was no stone in the 
gallbladder. The cystic duet was also dilated and measured about 1 
cm in diameter. Standard cholecystectomy was performed, and an 
operative cholangiography was made through the cystic duct that 
showed that the common bile duct was greatly dilated and cy- 
lindrical in shape on the film (Fig 2). The intrahepatic bile duct in 
the left lobe was also dilated cystically. As there was severe 
adhesior and :he resection of the dilated common bile duct was 
impossible, it was anastomosed side-to-side to the P-shaped 
jejunal loop that was made at the proximal end of the defunction- 
alized leop of the Roux-en-Y anastomosis of the jejunum. The 
anastomotic stoma measured 4 em in diameter. 


Postoperative Course 


During the hospital stay, the patient had a satisfactory postop- 
erative course. Laboratory examination showed an elevated al- 





| sam "dn." 


kaline phosphatase level, suggesting postoperative cholangitis, b 
this later subsided spontaneously. He is now living 4 ree ^" 


years afier surgical treatment, with no evidence of recurrence of 
the symptom cf cystic dilation of the bile ducts. 


COMMENT 


There have been a number of statistical analyses of the 
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ES congenital cystic dilation of the common bile duet '** This 


disease appears to be partieularly frequent among the 
Japanese as compared with Europeans and Americans, and 
approximately 30% of the cases reported in the world 
literature occurred in the Japanese race. As this anomaly 
was more frequent in women and in early and late child- 


hood, the majority of the reporters believe that it is 


etiologically congenital. With the recent advances in diag- 


. nostic techniques, however, the cases discovered in older 


children and in adults have been reported in increasing 
numbers. Consequently, it has been recognized that there 


. are cases that show cystic dilation of the intrahepatic bile 
= duct in addition to that of the common bile duct. With the 


increasing knowledge, a more comprehensive classification 


- of this disease, including cystic dilation of the intrahepatic 
bile duct, based on the classical classification of Alcnso-Lej 
et al,' is now employed in order to analyze the pathogenesis 

and the therapeutic measures." 


Other associated anomalies with congenital dilation of 
the common bile duct have been reported: double common 


bile duct, double gallbladder, absence of the gallbladder, 
obstruction of the biliary duct, accessory hepatic duct, 
- congenital hepatic fibrosis in the biliary system, aplasia of 


the ureter, dysplasia of the kidney, cystic kidney, medul- 
lary sponge kidney, and giant ureter in the urogenital 
system. In some instances, coarctation of the aorta, patent 
ductus arteriosus, and hypoplasia of the lung or hemi- 
cranium have been described. However, these associated 
anomalies are relatively infrequent." 

The Laurence-Moon-Biedl-Bardet syndrome is charac- 
terized by five main signs as mentioned previously. It is 


uncommon for most patients with this disease to have all 


five signs. A number of other anomalies associated with 
this disease have been described." The main interest of 
study of this defect has been apparently directed to the 
endoerine-nervous system of the hypophyseal thalamic 
region, and there has been only one reported case of this 
anomaly associated with that of the alimentary tract." The 
present case demonstrated polydactyly and mental and 


: » rhe growth retardation. The patient became completely blind 


at the age of 15 years due to retinitis pigmentosa. His 
parents were cousins, and his family history suggested 
genetic defect. 

On the other hand, the fact that the patient had had 
recurrent pain in the right hypochondrium and fever since 
his infancy, which were both suggestive of hepatobiliary 
disorders, appears to indicate strongly that he had congen- 
ital cystic dilation of the common bile duct. In this patient, 
the dilated common bile duct was cylindrical in shape, a 
type relatively frequent in elder patients. As Fe had a 





dilated biliary tract in the left lobe, it may be considered 
that his anomaly in the biliary tract was a disorder 
described by Caroli and Corcos."" 

As Meeker and Nighbert* already described, these obser- 
vations provide support for the congenital etiology of 
cystic dilation of the biliary tree because of their coexis- 
tence with a condition thought to represent an atttosomal 
recessive hereditary disturbance. In contrast with the 
Laurence-Moon-Biedl-Bardet syndrome, which is regarded 
to have a relatively good prognosis, congenital cystic 
dilation of the common bile duct is not amenable to 
conservative therapy and is absolutely indicated for 
surgery. Therefore, when the case of the Laurence-Moon- 
Biedl-Bardet syndrome is discovered, it is of importance to 
keep in mind a possible association of anomaly in the 
alimentary tract and to perform a thorough examination. 
When there are some symptoms suggestive of this, a 
prompt surgery is advised. 

We believe that in the surgical treatment of congenital 
cystic dilation of the common bile duct, resection of the 
dilated portion and a hepatic duct-intestinal anastomosis 
are the procedure of choice. With the present patient, 
anastomosis of the jejunum with the dilated portion and 
cholecystectomy were performed because of the severe 
adhesion in the hepatic hilar region. At present, three 
years after surgery, this patient has no symptoms. 
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[ EA simple Modification of the Childs 
- Intestinal Plication Method 


n 3" ` Roberto Blanco-Benavides, MD 
e We present a simple modification of the Childs intestinal n 1937, Noble’ described the original intestinal plication 
for the prevention of recurrent small bowel obstruction 
due to adhesions. This procedure, however, has some 


3 E. 
 plication method. The variation consists of threading two 14 
french Foley catheters through holes in the apposed mesenteries 
disadvantages: the occurrence of fistulae between plicated 





E . of the plicated loops. The apposition is maintained by inflating 
— the balloons and leading the other ends of the catheters out 

_ . A through the abdominal wall. Talc is applied. The catheters are 

E. ^ removed in six to eight days. Accepted for publication Aug. 19, 1976. 

(E 26. From the Division de Cirugia, Hospital General, Centro Medico Nacional 
E (Arch Surg 112:86-87, 1977) IMSS, Mexice City. 

E Reprint recuests to Division de Cirugia, Hospital General, Centro Medico 
S ; Nacional, IM3S, Mexico City, Mexico. 

Fig 2.—Appearance of intestinal loops at autopsy 


E Fig 1.—Artist’s conception showing Foley 
|... Catheters through mesentery. 
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lo»sps, the length of time required to suture the ertire small 
bewel, and a certain prevalence of crampy abdominal 
pair. E 

tr 1960, Childs and Phillips? described a tecknique for 
in.estinal plication using three long transmesenteric 
sucures. McCarthy’ introduced a modification of this tech- 


nique bf changing the suture placement. This resulted in a - 


sorter operative time and diminished the occurrence of 
fi&idae, although crampy pains were still presert. 
Using the Childs principle of transmesenteric plication 


we cevised a simpler and faster technique by aveiding the | 


lone sutures. 


TECHNIQUE 
Afer the lysis of adhesions the mobilized bowel is then. 
arma: ged in loops of approximately 30 em in length. Through two 
skm incisions in the right and left iliac region a french 14 Foley 


catheter is passed into the abdominal cavity. Small »unctiform ; 
hee are made through the mesentery of each loop with a small | 
mcscuito clamp at a point about 1 to 2 em from the bowel wall, 

takimg care to avoid the mesenteric vessels. The catheter is then 
passed through these holes and at the completion. of this procedure 


the balloons are inflated with 5 cc of water (Fig 1). : 

ss procedure takes five to ten minutes at the most. ‘Usually, | 
after six to eight days, and with bowel movements present, the 
catheters are carefully pulled out after deflating the ballooas. 


EXPERIMENTAL WORK 


m order to determine the safety of this procedure we 


experimental animals. Each animal was its own control. 
The catheters were removed at the end of eight days. The 
dogs were then placed under observation for a period of 
three months and allowed to eat a normal diet. All the 
animals appeared healthy with no variations in their body. 
weight. All were killed at the end of the experimental 
period and the autopsy findings were as follows: there was 
no evidence for intestinal obstruction even though all the 
animals had dense adhesions between bowel loops. All the 
small crifices in the mesentery were closed and there were 
no signs of vascular or intestinal wall alterations (Fig 2). 


COMMENT 


In the past two years 14 patients have undergone this 
procedure. All of them had a history of recurrent intestinal 
-= obstruction due to adhesions. Although some complained of 
occasional EE UBY eight pains, no r c complica- 


e recurrence ‘of their main n complaint. We thus believe that 
= our modification of the original 


Childs technique 

represents a safe and easy operation, takes only a few 

minutes to accomplish, and although a longer follow-up 

period may be shen results thus far appear optimis- 

fie. ERE 
GNE 
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The open chest. 


other opening 


Postoperative surgical infections 

Valve replacement: a procedure that can at 
once sustain life and predispose to irfection. 
Although identification of the infectious 
organism may be difficult, a delay in treatment 
could result in invasion of the endocardium. 

The implicated organism may be a penicillinase- 
producing staph. Progression can be swift 

and devastating. 


Initial antistaph therapy: injection 

It's vitally important that effective treatment of 
bacterial invasion begin as soon as possible. 

If you suspect the presence of staph and must 
begin therapy before definitive culture results 
are known, Injection Unipen" (nafcillin sodium) * 


for staph? 


is a particularly suitable agent. 


Appropriate specimens for bacteriologic 
studies to determine the causative organisms 
and their susceptibility to nafcillin should be 
taken prior to the first dose of antibiotic.* And, if 
those studies subsequently implicate organisms other 
than penicillinase-producing staphylococci sensitive 
to nafcillin, discontinue it and administer the appro- 
priate antibiotic. 


Rapid penetration 

Unipen appears rapidly in plasma following 
intramuscular administration. Penetrates body tissues 
in high concentrations and diffuses well into pleural, 
pericardial and synovial fluids. 
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“On cai" capability 
Reconsitutes in less than 60 seconds. Remains 
stable for 24 hours X 


Foliow-:p therapy: oral INJECTION AND ORAL 


Unipendnafcillin sodium) is available in tablets, 


capsules, and oral sclution as well as the parenteral ® 
form. The injectable form should be used initially 
in severe infections. And as soon as the clinical 


conditiom warrants, oral forms of Unipen allow you 


to continue antistaph therapy with the same anti- (nafcillin sodium 


biotic ine form more convenient to patients. 
as Ne monohydrate, buffered, Wyeth 
“Nafcillin-seseeptible penicillinase-producing staphylococci. Wyeth Laboratories 
t See Im oorzant Note on next page. Philadelphia Pa. 19101 
See important information under Parenteral Administra- fg 
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(nafcillin sodium) 


AS THE MONOHYDRATE,BUFFERED,W YETH 

Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has been recom- 
mended for use with discs for testing susceptibility to penicillinase- 
resistant penicillin-class antibiotics. Interpretations correlete diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the laboratory of 
"susceptible" indicates that the infecting organism is likely to 
respond to therapy. A report of “resistant” indicates that t»e infect- 
ing organism is not likely to respond to therapy. A report of "'inter- 
mediate susceptibility" suggests that the organism would be 
susceptible if high dosage is used, or if the infection is confined to 
tissues and fluids (e.g., urine) in which high antibiotic 'evels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M.: Antibiotic 
Testing by a Standardized Single-Discs Method, Am. J. Clin. Pathol., 
45:493, 1966; Standardized Disc Susceptibility Test, FEDERAL REGISTER 
37:20527-29, 1972. 

Indications: Although the principal indication for nafcil'in sodium 
is in the treatment of infections due to penicillinase- producing 
staphylococci, it may be used to initiate therapy in such »atients in 
whom a staphylococcal infection is suspected. (See Important 
Note below.) 

Bacteriologic studies to determine the causative organisms and 
their sensitivity to nafcillin sodium should be performed. 

In serious, life-threatening infections, oral preparations of the 

penicillinase-resistant penicillins should not be relied on for 
initial therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of nafcillin sodium should take into consideration the fact 
that it has been shown to be effective only in the treatment of infec- 
tions caused by pneumococci, Group A beta-hemolytic streptococci 
and penicillin G-resistant and penicillin G-sensitive stephylococci. 
If the bacteriology report later indicates the infection is due to an 
organism other than a penicillin G-resistant staphylococcus sensitive 
to nafcillin sodium, the physician is advised to continue therapy with 
a drug other than nafcillin sodium or any other penicillinase- 
resistant semi-synthetic penicillin. 

Recent studies have reported that the percentage of staphylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylococcal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechanism similar 
to that of nafcillin sodium against penicillin G-resistant staphylo- 
cocci. Strains of staphylococci resistant to methicillin have existed 
in nature and it is known that the number of these strains reported 
has been increasing. Such strains of staphylococc: have been 
capable of producing serious disease, in some instances resulting 
in fatality. Because of this there is concern that widespread use of 
the penicillinase-resistant penicillins may result in the appearance 
of an increasing number of staphylococcal strains which are re- 
sistant to these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that minor variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction to any of the 
penicillins is a contraindication. 
Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 


0. e lactoid) reactions have been reported in patients on penicillin 
herapy. Although anaphylaxis is more frequent following parenteral 


therapy it has occurred in patients on oral penicil ins. These re- 
actions are more apt to occur in individuals witn a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate therapy should 





be instituted, and discontinuation of nafcillin therapy considered. 
The usual agents (antihistamines, pressor amines, corticosteroids) 
should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind during long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral route of administration should not be relied upon in 
patients with severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardiospasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because of the possibility of thrombophlebitis. 
Adverse Reactions: Reactions to nafcillin sodium have been 
infrequent and mild in nature. As with other penicillins, the possi- 
bility of an anaphylactic reaction or serum sickness-like reactions 
should be considered. A careful history should be taken. Patients 
with histories of hay fever, asthma, urticaria, or previous sensi- 
tivity to penicillin are more likely to react adversely. 

The few reactions associated with the intramuscular useof nafcillin 
sodium have been skin rash, pruritus, and possible drug fever. As 
with other penicillins, reactions from oral use of the drug have in- 
cluded nausea, vomiting, diarrhea, urticaria, and pruritus. 
Parenteral Administration: It is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on oral therapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intravenous Route: The required amount of drug should be 
diluted in 15 to 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chloride Injection, U.S.P., and injected over a 5- to 10- 
minute period. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on nafcillin sodium at concentrations of 2 mg/ml 
and 30 mg/ml in the following intravenous solutions indicate the 
drug will lose less than 10% activity at room temperature (70° F.) 
during the time period stipulated: 


Isotonic sodium chloride... 24 hours 
5% dextrose in water... 24 hours 
5% dextrose in 0.4% 

sodium chloride solution...................-.50e- eee 24 hours 
Ringer's solütion........ ee tee ee eee eee 24 hours 
M/6 sodium lactate solution 

(conc. of 30 mg/ml) ......:.. n eee eens 24 hours 


Discard any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusion of Unipen® (nafcillin sodium). The concentration of 
the antibiotic should fall within the range of 2 to 30 mg/ml. The drug 
concentrate and the rate and volume of the infusion should be 
adjusted so that the total dose of nafcillin is administered before 
the drug loses its stability in the solution in use. 

There is no clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This route of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlebitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (2°-8° C.) and use within 
7 days or keep at room temperature (25* C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral nafcillin sodium. 

After mixing, the oral solution must be stored in a refrigerator. 

Discard any unused portion after one week. 
Supplied: INJECTION (VIALS)—Supplied in vial sizes of 500 mg., 
] gram, and 2 gram nafcillin sodium as the monohydrate, buffered. 
When reconstituted as recommended, the contents of each vial pro- 
vides, respectively, 2-, 4- or 8-ml. of nafcillin sodium solution 
equivalent per m/. to 250 mg. nafcillin buffered with 10 mg. sodium 
citrate. Film-coated TABLETS—containing nafcillin sodium as the 
monohydrate, equivalent to 500 mg. nafcillin buffered with calcium 
carbonate. CAPSULES— containing nafcillin sodium, as the mono- 
hydrate, equivalent to 250 mg. nafcillin buffered with calcium car- 
bonate. FOR ORAL SOLUTION— Combination pkg. of vial of dry 
nafcillin sodium as monohydrate and bottle of diluent—provides 
80 ml. of solution containing equivalent of 250 mg. nafcillin per 
5 ml. Alcohol 295. 
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. The Repair of Extracranial à 
Carotid Artery Aneurysms 


Eené Ge ber, MD; Kangwaklai Kiat, MD; Satish Khaneja, MD: 


Geoffrey O'Malley, MD; Richard M. Stillman, MD; Philip X. Sawyer, MD 


* Aneurysm of the internal carotid artery was repa red in three 
instances by a combination of gas endarterectomy and aneurys- 
morrhaphy. No shunt was used during cross clamping. The 
occlusion was uncomplicated. Both patients (in one the proce- 
dure was bilateral) have been well for two years. Because of its 
simplicity and effectiveness, the method is recommended. 

(Arch Surg 112:91-93, 1977) 


neurysms of the extraeranial carotid arteries are infre- 
A quently encountered lesions. The often quoted report 
af Beall et al' noted only seven such cases out of a total of 
2.300 operations performed for aneurysms of al! types. A 
review cf 5,000 cervical and cerebral angiograms by 
Eauser and Baker* showed only eight carotid aneurysms. 
Smee 1966 we have treazed six cervical carotid aneurysms 
im four patients at this center. This article reports our 
experience using an alternative to the established 
techniques of carotid aneurysm excision. We have used gas 
endarterectomy followec by carotid aneurysmorrhapay in 
three instances with satisfactory results. 


REPORT OF CASES 


Case L—A 73-year-old man was admitted to Kings Ceunty 
Hospital in January 1974 with a pulsatile mass on the Eft side of 
his neck. There were no localizing neurological findirgs except 
severe loss of memory. A transfemoral four-vessel aortie arch 
angiogram revealed large bilateral atherosclerotic plaques at the 
cavetid bifurcations with 85% occlusion of the vessels. Aneurysms 
perse were not seen on the roentgenograms, and the possibility of 
a carotid body tumor was considered because of the clearly de‘ined 
pulsatile expansile masses. The left side of the neck was first 
explored and a bifurcation plaque was identified. These was in 
addition an aneurysmal poststenotic dilation 4 em in diameter, 
which contained a large amount of thrombus. A carotid gas 
endarterectomy was perfermed (Figure) The plaque and 
thrombus were removed entirely, the anterior wall of che aneu- 
rysm was partially excised, and the vessel wall was cosed No 
shurts were used and the occlusion time was 15 minutes. The 
patient had an uncomplicated postoperative course. Subsequently, 
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the right carotid artery was explored; an identical situation was — — 
found and corrected. a 

Case 2.—A 69-year-old man was admitted to the Downstate  - 
Medica#Center in August 1973. His chief complaints were fainting — 
spells aad a pulsatile, painful mass in the right side of his neck. 
Results of a physical examination confirmed the existence of a —  . 
right carotid artery aneurysm. Additional history revealed that he — — 
had previously had a major transient ischemic attack in addition to — 
his dizzmess. A four-vessel aortic arch study indicated that the " 5 
aneurysm had an intermediately enlarged lumen that probably 4 y- 
represerted poststenotic dilation of the internal carotid artery due 
to a partially occluding atheroma with subsequent thrombus 4 E 
formatim. At operation, a 5-em diameter fusiform aneurysm of | E^ 
the internal carotid artery filled with thrombus terminating 7 
approximately 3 mm below the skull was found. Gas endarterece- — — 
tomy and aneurysmorrhaphy were quite successful, reducing the — — 
carotid mmen to virtually normal diameter. Occlusion time was 8.5 E 
minutes and ro shunt was employed. 


COMMENT E 

The problems particular to excision of extraeranial 
carotid artery aneurysm and subsequent reconstruction 
are conc?rned with (1) the configuration of the aneurysm - 
(saccular or fusiform), (2) the avoidance of cephalad embo- | 
lizatiom of the aneurysm contents during dissection and 
mobilizacion, (3) the hazards inherent with efforts to usean 
interna. shunt, and (4) the limitation imposed by the i. 
necessar ly brief carotid occlusion time permitted to avoid 
ischemie cerebral injury in cireumstances where use of the — — 
shunt is difficult or impossible. | 
The methods of arterial reconstruction utilized in the 
treatmert of this lesion in the past have been (1) excision 
of the saccular aneurysms with the aid of a partially 
occluding vascular clamp’; (2) segmental resection of fusi- 
form am»urysms with end-to-end anastomosis between 
segments of internal carotid artery, between internal and 
common zarotid arteries, or the latter procedure using a 
segment of the proximal section of the external carotid 
artery, which is then ligated at its cephalad end*'; (3) 
excision of the aneurysm and synthetic or homologous  - 
graft reolacement’*; (4) carotid gas endarterecto E 
followed by aneurysmorrhaphy. This last ue ” 
represents an addition to the vascular surgeon's resources. 
Gas endarterectomy has been used in the treatment of 
extracramal carotid artery stenosis at this institution for 
the past ten years. Precise details of the procedure have 
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Gas endarterectomy technique of extracranial carotid artery 
er earysmorrhaphy. A, Location of skin incision and dissecton for 
expssure of the aneurysm. B, Isolation of carotid bifurcation with 
vaseular clamping of internal, external, and common carotid 
ar e-ies, multiple injections of carbon dioxide gas under pressure 
fer separetion of plaque from vessel wall, and then longitudinal 


beea previously published."'" It is sufficient to reiterate 
tha- the endarterectomy can be accomplished swiftly and 
uriformly with a minimum of trauma to the anatomical 
lavers of the vessel wall. An internal shunt is seldom 
necessary unless difficulzy is experienced with r2moral of 
the :theromatous core. In general, the patients receive one 





arteriotomy. C, Separation of the core from surrounding adventi- 
tia. D, Dissection of core and removal from internal carotid artery, 
followed by insertion of Fogarty balloon catheter, useful in control 
of hemerrhage during removal of remaining plaque. E, Trimming 
of aneurysmal sac and closure of arteriotomy. 


preoperative and one intraoperative dose of methylpredni- 
solone to minimize any cerebral edema that may occur 
consequent to occlusion or improved postoperative blood 
flow. Fostoperative antithrombotic therapy with dextran 
40 at 500 ml/day for three days followed by intravenous 
sodium heparin is also routine on our service. 
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ANTISEPTIC 
SECURITY 


in scrubbing and 
Prepping 


For surgeons, nurses and patients 
the prompt, broad-spectrum action 
of BETADINE Microbicides 
provides topical antiseptic security. 


BETADINE Surgical Scrub, for 
scrubbing by the surgical team and 
for optimal skin degerming in 
prepping the patient...promptly 
achieves full microbicidal effect with 
each usage...(inthe rare instance 
of local irritation or sensitivity, 
discontinue use in the individual). 


BETADINE Solution or BETADINE 
Aerosol Spray, to enhance antisepsis 

in prepping after initial use of 
BETADINE Surgical Scrub. BETADINE 
Solution and BETADINE Aerosol Spray 
are film-forming...activeinthe presence 
of blood, pus and serum...help 
maintain postoperative antisepsis when 
applied to incisions. 
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Srief Clinical Notes 


Idiopathic Rupture of the Iliac Vein © 


© Idiopathic rupture of large veins is very rare. There has been 
cme report in the Portugese literature of such an imstance 
involving the iliac vein. Our patient was an elderly woman in 
whem evidence of intra-abdominal hemorrhage developed. 
There was no clinical evidence of trauma. At laparo omy a large 
retsoperitoneal hematoma secondary to an 8-mm tear in the left 
common iliac vein was found. The tear occurred adjacent to 
where the right common iliac artery passes over the vein. Repair 
was followed by uneventful recovery. Results of the pathclogical 
examination showed nonspecific information. 

(Arch Surg 112:95, 1977) 


upture of the iliac veins may occur as a resul: of trauma 
k during pelvic surgery of one sort or another. In these 
stwations the problem is recognized and trested. There 
have, however, been two reported cases of ilia» vein 
rapture without overt trauma. The first case, which was 
fatal,’ occurred in the postpartum period and mar have 
seen due to pelvic thrombophlebitis. The second? revorted 
m he Portugese literature was apparently idicpatkic and 
‘ae patient survived the repair. The present report, we 
beleve, is the first similar case reported in the English 
lerature. 


REPORT OF A CASE 


75-year-old woman was admitted to hospital after collapsing 
at heme. She had fallen the day before, but had no apparent in jury. 
On the day of admission she had become confused and was 
Gifieult to rouse. Her husband stated that she might have had 
seme black stools for several days prior to admission. The patient 
hed been treated for several months for chronic brair syndrome. 
Ox -xamination she was pale and confused. Her blood pressure 
vas 30/60 mm Hg, but pulse and temperature were normal. There 
was some lower abdominal tenderness with slight distentien, but 
nc e*chymoses. Pulses were unremarkable. Stool examination for 
bieod was negative. Laboratory examination revealeé a leakocy- 
tesi= and mild anemia with a hematocrit level o^ 34.9%. A 
labo-atory workup, except for some ECG abnormalities, was 
normal. Because of her anemia and hypotension she received two 
umit: of packed cells. The next day the patient suddenly went into 
shecc and the abdomen was more distended. She underwent 
transfusion and laparotomy was performed. A huge retrmoperi- 
tones] hematoma was found. Exploration revealed the 5leeding to 
be eeming from a rent approximately 8 mm in diameter en the 
auzeeior surface of the left common iliac vein. The tear wes just 
distal to where the right common iliac artery crosses over the vein. 
The edges of the tear appeared friable and there was clot within 
the lamen. The edges of the tear were excised and submit-ed to 
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Area ef necrosis in vein wall. 


patholegic examination. The vein was repaired with approxi- — 
mately a 50% compromise in the lumen. The ovarian veins were — 
ligated and a Miles clip placed on the infrarenal inferior vena 
cava. : 

The patient’s postoperative course was essentially unremark- 
able and she has remained well. 


COMMENT 2 


This patient is the first to our knowledge described in 
the English literature with apparent spontaneous rupture 
of the iliac vein. One may surmise that the rupture might 
be related to the fall prior to admission, but as noted there 
was nc sign of apparent injury. The inflammatory changes 
present in the vein (Figure) were quite extensive and one 
might speculate whether the inflammatory change 
preceded the rupture or whether it developed subsequent 
to the rupture. The clinical picture of progressive abdom- 
inal distention with hypotension and anemia suggested 
intra-abdominal hemorrhage of unknown cause. The other 
two patients described presented a similar pieture. Prompt 
operative intervention when this group of symptoms 
appears is imperative if the patient's life is to be saved. 
Although rupture of the iliac vein is an unusual cause for 
this clinical picture, it should be considered in the differen- 
tial diagnosis. 
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James J. Reilly, MD; A. Benedict Cosimi, MD; Paul S. Russell, MD 


e Mechanical complications of central vein catheterization for 


. hyperalimentation typically become manifest shortly after inser- 


tion. We present a case report describing a delayed inncminate 


= vein perforation by a central venous catheter. Use of the adult 
- internal jugular vein for central venous catheterization should be 
— limited to situations in which a subclavian vein is unavailable. 


Ongoing watchfulness and a vigorous diagnostic anc thera- 
peutic approach to such complications are mandatory in the 
treatment of patients receiving total parenteral nutrition. 

(Arch Surg 112:96, 1977) 


| p of central venous catheter plaeement 


typically become manifest shortly after insertion. 


"The most common injuries are pneumothorax or hemotho- 


rax.'* We are reporting an unusual complication of central 


venous eatheterization: delayed perforation of the innomi- 


nate vein and resultant hydrothorax. 


REPORT OF A CASE 


A 52-year-old woman underwent Roux-en-Y choledochcjejunos- 
tomy for a pancreatic fistula after a hemigastrectomy. She 
suffered formation of several enterocutaneous fistulae, and 


required tracheostomy for pulmonary toilet. Jejunostomy 


feeding failed, and parenteral hyperalimentation was begun. 
During a six-week period she required several replacements of 
central catheters. The last catheter change was performed by 


inserting a catheter via the left internal jugular vein. Chest 


roentgenogram immediately after catheter placement demon- 
strated the tip to be within the innominate vein, where it 
remained on subsequent daily chest roentgenograms. Four days 
following insertion of this catheter, she became hypotensive and 
tachypneic. A chest roentgenogram demonstrated massive left 
hydrothorax. Thoracentesis was performed, yielding two liters of 
clear yellow fluid. Methylene blue was added to the hyperalimen- 
tation infusion but was not evident in the thoracentesis fluid. 


2A oe 
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: Delayed Perforation of the Innominate Vein 
: During Hyperalimentation 


Fluid analysis revealed a glucose level of over 3,000 mg/dl. Post- 
thoracentesis chest roentgenogram demonstrated no residual 
hydrothorax. The hypertonie infusion was rapidly tapered with 
removal of the left internal jugular catheter six hours later. No 
hydrothorax was evident on subsequent chest roentgenograms. 


COMMENT 


Although most injuries secondary to central vein cathe- 
terization become apparent shortly after insertion, no 
hydrothorax was evident following placement of the new 
catheter nor on subsequent chest roentgenograms for four 
days. However, mediastinal structures are in continuous 
motion due to cardiac and respiratory mechanics. Further- 
more, neek flexion and rotation results in both axial and 
rotational displacement of the rigid catheter tip within the 
intrathoracie vein. These forces were apparently sufficient 
to lacerate the innominate vein on the fourth day. Bleeding 
was obviously minimal, and the tear in the innominate vein 
may have been clotted at the time of its discovery. The 
sugar content of the fluid leaves little doubt as to its 
source. 

Treatment of the patient undergoing hyperalimentation 
requires not only diligent attention to the catheter inser- 
tion process but an awareness that delayed mechanical 
complications can occur. Flexible Silastic catheters, while 
more difficult to insert, may be less prone to perforate. 
Internal jugular vein catheter tips are subject to mechan- 
ical forees that should be minimized by limiting neck 
flexion and rotation. A subcutaneous catheter exit tunnel, 
long established for pediatric “lifelines,” should also 
minimize the effects of neck movement. Because such 
forces should be insignificant if the catheter is inserted via 
the subclavian vein, the adult internal jugular vein should 
be used for long-term central vein catheterization only if 
the former vein is unavailable. 
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THE CODEINE 
TRANSITION 





from injectable 
to oral analgesia 


As a rule only pain that requires 
morphine is beyond the scope of 
EmpirinCompound with CodeineNo.4. 
That's because it delivers a full 

grain of codeine. (In the preferred 
phosphate form.) 


Thereare other good reasons to make 
No. 4 the oral sequel to injectable 
analgesia in your patients. Major 
among them is the low addiction 
liability of codeine. T 


There are other bonuses: VU, pre. 
scribing convenience. Up to 5 refills 
in 6 months at your discretion (unless 
restricted by state law). Telephone 
prescribing in most states. 
EmpirinCompound with Codeine No.4. 
The codeine transition from—and to — 
injectable analgesia. 


'd ‘And the transition from hospital to 
= “home: Empirin Compound with 
FA “Codeine No. 3, containing 32.4 mg 
(15 gr) codeine omoes 


Burroughs Wellcome Co. 
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EMPIRIN 
COMPOUND 
c CODEINE 
No. 4 


codeine phosphate* (64. 8 mg) gr 1 


Each tablet also CODE aspirin gr 3%, phenacetin 
gr 215, caffeine gr ! 
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Curved-Jaw Needle Holder 


To the Editor.-Standard needle hold- 
er jaws can be curved to an angle of 
approximately 30? to make a helpful 
instrument for the surgeon. This 
alteration facilitates the passage of 
the needle and suture through diffi- 
eult angles in limited operative expo- 
sures. [Increased speed of suturing, à 
more atraumatic technique, and less 
torque strain on the needle are 
— achieved. The operative technique of 
using this needle holder is immediate- 
ly learned and appreciated. The jaws 
of the needle holder provide superior 
needle holding ability, having as their 
contact surface laminated tungsten 
carbide or diamond jaw inserts. The 
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angled jaws of the needle holder direct 
the needle and suture easily through 
tissue conforming to the 180? are of 
the needle. Clinieal experience has 
shown that this needle holder offers 
technical advantage in repair of the 
posterior inguinal wall, and in low 
intestinal anastomosis. The compara- 
tive difference to a standard needle 
holder is illustrated in the Figure. 


This instrument is available from Snowden- 
Pencer Instruments, Medical-Surgieal Products 
Division, Parke-Davis & Co, Detroit. 

CORNELIUS DOHERTY, MD 
San Francisco 

JAMES A. PITTMAN, MD 
Laurel, Miss 


Mesenteric Trap 


To the Editor.-l have just read the 
excellent article in the September 
issue of the ARCHIVES OF SURGERY 
entitled "The Excluded Small Bowel 
Segment" by John Harmann, MD, and 
John W. Braasch, MD. We have been 
extremely interested in jejunoileal 
bypass and have had a modes: experi- 
ence with the operation. I was indeed 
struck by the invited editorial com- 
ments by E. R. Woodward, MD, when 
he stated that he did not thirk it was 
necessary to close mesenterie defects 
if they were large. When we were 
performing jejunoileal bypass several 
years ago and anastomosing the distal 
excluded end of the small intestine to 
the sigmoid colon, a large potential 
mesenteric trap was created that we 
always meticulously closed with inter- 
rupted silk sutures. On three occa- 
sions, we have had this large mesen- 


teric trap reopened, resulting in acute 
small bowel obstruction necessitating 
laparotomy. In later years, we have 
anastomosed the distal excluded small 
bowel to either the cecum or proximal 
right colon, thus creating a small 
mesenteric trap that we also meticu- 
lously close. We have not encountered 
a breakdown of the trap resulting in 
obstruction. 

Irrespective of the size of the 
mesenteric trap, in my opinion, it 
should always be carefully closed. 

J. LYNWOOD HERRINGTON, JR, MD 
Nashville, Tenn 


Duodenal Stump Closure 


To the Editor.—1n the September issue 
of the ARCHIVES (111:955, 1976) there 
appeared an article by Drs Chung and 
DenBesten entitled "Duodenojejunos- 
tomy in Gastric Operations for Post- 
bulbar Duodenal Ulcer.” Although the 
authors did not specifically state that 
the method they described to manage 
a difficult duodenal stump was orig- 
inal with them, in glancing over their 
reference list, there was no mention 
that the method had been previously 
described. Therefore, the reader was 
left with the impression that duodeno- 
jejunostomy as a method of managing 
a difficult duodenal stump repre- 
sented an original contribution. 

I am somewhat amazed that the 
authors apparently were not familiar 
with the original description of this 
method, which was first used experi- 
mentally by Dr William O. Barnett of 
the University of Mississippi and 
published in Surgery, Gynecology and 
Obstetrics (113:197, 1961). In 1963 Dr 
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Garnett presented the clinical applica- 
ton of this method in several patients 
Be»ore the Southern Surgical Associa- 
toa. The article appeared in the 
*mals of Surgery (159:794, 1964). 
Iam very much in accord with the 


mv ted editorial comments that fol- 
lewed the ARCHIVES article and agree 


wheleheartedly with Dr Nardi that in - 


maay instances the problems of the 
dfcult duodenal stump can be 
&ro ded by performing vagotomy with 
dranage. However, with a modest 
experience covering 25 years in deal- 
imz with difficult duodenal ulcers, I 
believe that in the vast majority of 
case a Billroth I reconstruction can be 
safdy carr ed out. In our experience, 
we leave most of the penetrating 
pesterior ulcers attached to the pan- 
cres and co not attempt to mobilize 
th» duoderum distally. The gastric 
poudh can simply be brought over the 
ulse- crater and anastomosed to the 
duoeenum. The ulcer crater is thus 
mar- upialized or exteriorized on the 
paacreatic bed. 

_ fnink that this method is far safer 
them attempting a Nissen closure of 
the cuodenzl stump or carrying out a 
Stra:ss maneuver on the posterior 
duedenal wall in order to gain more 
tissue posteriorly to carry out a stump 
closure. Even in deep penetrating 
dusd»nal ulcers that have bled, we 
transfix the bleeder and then perform 
enc-f5-end gastroduodenostomy with 
safety. 

— LYNWOOD HERRINGTON, JR, MD 
Fashville, Tenn 


In ® ply.-l must apologize to Dr 
William O. Barnett for failure to cite 
his cescription of Roux-en-Y duodeno- 
jejuacstomy for duodenal stump clo- 
sure as kindly point out by Dr 
Herrington. 

Wate agreeing unreservedly about 
everything that was said in both Dr 
Narcis editerial comment and Dr 
Hermrgton's letter, I nevertheless 
would like to point out that both 
rather-missed the point of the article. 
Undeuotedly, the best way to deal 
with adifficult situation is to avoid it, 
but in the meantime what should the 
inexperieneed and the unwary do 
wher he discovers that it is too late to 
follow the counsel of perfection? Dr 
Herrneton has emphasized the su- 
perieri y of Billroth I reconstruction 
under such circumstance, a principle 
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sharec by both forms of duodenojeju- 
nostomy. We believe though, for an 
uleer occurring at the level of the 
ampula, some tension may be un- 
avoidable m a Billroth I anastomosis 
even im the face of extensive mobiliza- 
tion. 

At the Southern Surgical Associa- 
tion’s meeting some 13 years ago, Dr 
Barnett’s aper’ evoked a reaction 
identical to the comments of Drs 
Nardi and Herrington. I submit that 
the pomt is rather easily missed. 

RAPHAEL CHUNG, MD 
Iowa City 


l. Barmett VO, Tucker FH: Management of 
the difficalt duodenal stump. Ann Surg 159:794- 
801, 1964. 


Balloor Flo: ation Catheter 


To the zditer.—Since Swan and Ganz 
advocated the use of the balloon flota- 
tion catheter for measurement of 
pulmonary artery pressure in moni- 
toring critically ill patients, the impor- 
tance o^ ths method has been well 
demonstrated by many investigators. 
It has abo been noted that pulmonary 
wedge pressare has occasionally been 
unobtaimable, despite seemingly ade- 
quate pesiticning of the catheter tip, 
without reasonable explanation other 
than bal oon rupture. In the following 
case we observed a complication 
previous y urknown to us. 

A 73-year-old man underwent total 
gastrectemy, splenectomy, and eso- 
phagojejinostomy for carcinoma of 
the stomach. Postoperatively, he de- 
veloped pancreatitis, sepsis, and acute 
renal failure. He was transferred to 
the Shock anc Trauma Unit for exten- 





Balloon was visualized by injecting 1.5 ml 
of a mixture o diatrizoate sodium and 
diatrizoate medlumine (Renografin 40). 
Note 180-degree turn of catheter tip 
(arrow). 
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sive monitoring. A No. 7 French 
Swan-Ganz catheter was inserted 


through the subclavian vein, using the . 
Seldinger technique. Four days later, — . 


pulmonary wedge pressure was umeb- 
tainable due to balloon rupture. 

A second catheter of similar size 
was then placed, and chest x-ray film 
confirmed its proper position. How- 
ever, wedge pressure was still unob- 


tainable. Since the balloon was felt to _ 3 ] 


be intact, 1.5 ml of a mixture of diatri- 
zoate sodium and diatrizoate meglu- 
mine (Renografin 40) was injected 
into the balloon, and chest x-ray film 
was taken to confirm its integrity. It 
was discovered that the catheter tip 
had made a 180-degree turn with the 
tip pointing centrally (Figure). By 
withdrawal and readvancement of the 
catheter, the tip was uncoiled, and the 
wedge pressure was recorded. 

It is important to recognize this 
possibility if a fresh catheter, seem- 
ingly in proper position on the chest 
x-ray film, fails to record pulmonary 
wedge pressure. Confirmation could 
be made safely by injecting a small 
amount of contrast material into the 
balloon and repeating the chest 
x-ray. 

Victor Dy 

BUNICHI NAGAWAKA 
TERUO MATSUMOTO 
Philadelphia 


Angiography in Lower 
Gastrointestinal Bleeding 


To the Editor.—I must take issue with 


‘the BRIEF CLINICAL NOTE by Drs Vega 


and Lucas that appeared in the 
August issue of the ARCHIVES (111:913, 
1976). In the “Comment,” the authors 
question the value of angiography in 
massive lower gastrointestinal bleed- 
ing and point out that “since these 
patients are usually elderly, have 
other cardiovascular problems, do not 


tolerate undue delay, and can tolerate - 


only one major operative procedure," 
angiography is of questionable value. 

This concept is contrary to more 
recent experience in dealing with 
massive lower gastrointestinal bleed- 
ing, the major point being that an- 
giography not only offers a diagnostic 
modality in demonstrating the bleed- 


ing site, but also offers a.very effec-ew —- 


tive method of treating diverticular 
hemorrhage via the use of selective 
infusion of vasopressin (Pitressin). 
Casarella et al'? pointed out, as was 
the case in the patient described by 
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ticular bleeding appears to occur more 
B endy in the right side of the 
. eolon. In addition, as reported by 
Sasarella and co-workers and as is the 


- een experience of many angiog- 
E. = raphers involved with gastrointes- 


. tinal hemorrhage, diverticular bleed- 
. ing responds to vasopressin in a very 
S high percentage of patients (90%). (In 
my personal experience with nine 
patients with massive lower gastroin- 
testinal bleeding, all patients re- 
P sponded to vasopressin without recur- 
rence.) 

In summary, these patients who are 
usually elderly, possibly debilitated, 
and with concomitant medical prob- 
peros, can poorly tolerate general anes- 
. thesia, not to mention total abdominal 
B olettony, Selective superior mesen- 
. terie and inferior mesenteric arteriog- 
raphy, in the hands of experienced 


.Jangiographers, can be performed in 


. relatively little time and provides both 
Eigene and therapeutic benefits. 
One performs angiography in gas- 
. trointestinal bleeding with two objec- 
. tives in mind: (1) demonstration of the 


L. . bleeding site and (2) cessation of the 
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hemorrhage via vasopressor infusion. 
Extensive surgery (total colectomy) 
= would seem appropriate only after 
these have failed. 
Barry T. KATZEN, MD 
Alexandria, Va 


1. Casarella WJ, Galloway SJ, Taxin RN, et al: 


— Lower gastrointestinal tract hemorrhage: New 


concepts based on arteriography. Am J Roent- 
genol Radium Ther Nucl Med 121:357-368, 1974. 

2. Casarella WJ, Kanter IE, Seaman WB: 
Right sided colonic diverticula as cause of acute 
rectal hemorrhage. N Engl J Med 286:450-453, 


i^ 1972 
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BRIEF CLINICAL NOTE was to reaffirm 
. the principle that, once surgical inter- 
-= vention is decided on, total abdominal 
= colectomy with ileoproctostomy is the 
only procedure that precludes rebleed- 
ing; a secondary objective was to 
discourage time-consuming angiogra- 
phy, since identifying and resecting a 
portion of the colon containing the 
bleeding site will not prevent later 
. rebleeding from another site. 
Identification of the active bleeding 
~ site, therefore, is not entirely perti- 
nent to our disagreement, which 


— centers around the success in control- 


ling diverticular bleeding with intra- 
arterial vasopressin infusion. My own 
experience at Detroit General Hospi- 
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tal has heat feat than satisfactory 
with this technique. Reasons for 
failure have included inability to 
cannulate either the superior mesen- 
teric artery or the inferior mesenteric 
artery in patients with diffuse, occlu- 
sive disezse, lack of response to a 
standard vasopressin infusion, and 
rebleeding after initial success either 
during or following a vasopressin 
infusion. Comparable failure has oc- 
curred in other hospitals in the Detroit 
area where several experienced an- 
giographers labor daily. Initial success 
at controling active bleeding by this 
technique does not eliminate the 
underlying pathologic lesion, namely, 
diffuse divertieula that have an 
increased propensity for bleeding. 
Rebleeding after discharge from the 
hospital is common in comparable 
patients; it is now clear that such 
rebleedirg may be from different 
diverticula. 

Finally, total abdominal colectomy, 
although a major operation, is readily 
completed by experienced surgeons 
within two to three hours, at about the 
time most patients studied angio- 
graphically would be having their 
second injection of a contrast mate- 
rial. 

CHARLES E. Lucas, MD 
Detroit 


Division of Pyriformis Muscle 


To the Editor.—The gentlemanly edi- 
torial comment of R.N. Stauffer, MD, 
on Mizuguchi’s article “Division of the 
Pyriformis Muscle for the Treatment 
of Sciaziea" (Arch Surg 111:719, 1976) 
did not “fit the crime.” Back pain(s) 
and therapy for same, even if limited 
to "scatica," are very dificult to 
assess. Complete description of the 
physical findings before and after 
operation is important, and myelo- 
grams are actually an adjunctive 
procedure. 

The discrepencies between the ref- 
erences and the thesis of the author 
are noteworthy. For example, Robin- 
son (reference; Am J Surg 73:355, 
1947) recommended section of the 
pyriformis in the absence of lumbar 
lesions. 

The study group consisted of 14 
patients who were divided into two 
groups described as (1) postlaminec- 
tomy and (2) osteoarthritis. Several 
patients in group 1 had previous oper- 
ations, and perhaps all had myelo- 
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grams. Only iras AO in group 2 
had  myelograms-presumedly the 
same three described as having "nar- 
row spinal canals." The author states 
that all 14 patients had myelograms 
and that seven were consistent with a 
herniated disk. It is essential to know 
which seven patients had tfiis find- 
ing. 

One therapeutic failure occurred in 
a patient with "a complete block at the 
L2-3 level," who then underwent a 
muscle section and lastly a decompres- 
sion laminectomy at L-5—which seems 
strange. What happened to the com- 
plete block at L2-3? 

Stauffer properly commented on 
the large placebo factor in such 
patients; thus, a few weeks' follow-up 
is inadequate. 

GEORGE E. Moore, MD 
KARL STECHER, JR, MD 
Denver 


In Reply.-l appreciate the oppor- 
tunity to comment on the letter by 
Drs Moore and Stecher. A close review 
of my article (preliminary report) by 
them will answer many of their ques- 
tions. 

At the eight-month follow-up since 
preparation of this article, all of these 
patients are doing well. I have 
performed this procedure on more 
than 50 patients who had previous 
laminectomies for herniated disk or 
who had sciatica due to osteoarthritis 
of the spine. Most of the patients had 
considerable symptomatic improve- 
ment and favorable changes in the 
neurologic findings. Repeated follow- 
ups over a long period of time are 
scheduled. At a later date, these 
findings will be reported. 

At present, in properly selected 
patients, this procedure provides 
symptomatic improvement. 

Tomos1 Mizucucui, MD 
Des Moines, lowa 


Bleeding From Adenoma of the Liver 


To the Editor.-The case report by 
Andersen and Packer (Arch Surg 
3:898, 1976) provides information on a 
bleeding but temporarily unresected 
liver cell adenoma in a woman taking 
oral contraceptives at the time of 
diagnosis. The failure to grow percep- 
tibly or to undergo further hemor- 
rhage before the subsequent resection 
18 months later led the authors to 
question the need for routine resec- 
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tien of these adenomas if oral contra- 
ceptives are withdrawn. 

I would like to point out the letter 
dy Model et al. A bleeding adenoma 
w.s removed from a woman who had 
-axen oral contraceptives for six years 
out had stopped nine months before 
the hemorrhage. I know of two other 
«aes of hemorrhage from liver cell 
zdenoma in women who had never 
used hormones, and two cases of 
wemen who had taken hormones, 
sapped in order to become pregnant, 
ai who then sustained hemorrhage 
int the adenoma three and five 
weeks postpartum respectively.? Liver 


æl adenomas are potentially dan- 


genous lesions whether or not they are 
ia asers of hormones, and cessation of 
hommones is not a guarantee against 
fatare hemorrhage. 
RoBERT E. FECHNER, MD 
Houston 


1. Model DG, Fox JA, Jones RW: Multiple 
bepztic adenomas associated with an oral contra- 
ceotwe. Lancet 1:365, 1975. 

2. Fechner RE: Benign hepatic lesions and oral 
esat-aceptives: A report of 7 cases and critical 
anal-sis of literature. Humen Pathol; to be 
puolshed. 


Gastroduodenal Crohn Disease 


Te mhe Editor.—The recent article by 
Lr Tootla et al in the August 
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W wish to acknowledge with 
appreciation the valued services 
of &w- guest reviewers in the year 
Newenber 1975 through October 
1976.—Eps. 
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ARCFIVES (111:855, 1976) concerning 
gastroducdenal Crohn disease was 
received with much interest. I am 
writing te you to report a case that I 
observed, while an intern, of this same 
rare eond tion. 

A 27-year-old woman was admitted 
to a local aospital with severe epigas- 
tric pain, nausea, vomiting, and 
watery stools. She had a history of 
small bowel Crohn disease, which had 
been quiescent for two years prior to 
admission She had responded to 
medical therapy previously. She was 
taking no medication, although in the 
past she had been treated with corti- 
costeroids and azathioprine (Imuran). 

Barum studies were consistent 
with the “ram’s horn” sign' and 
suggestive of gastroduodenal Crohn 
disease. Penendoscopy revealed a cob- 
blestone mucosa,” which also had been 
reported as suggestive of gastric 
Crohn disease. Biopsy findings were 
similar to those reported by Dr Tootla 
and ec-workers. Although no specific 
granubmas were seen, the findings 
were consistent with the diagnosis of 
Crohn disease. 

She was given intravenous hyperali- 
mentation and corticotropin gel, 40 
units intravenously daily fer 15 days. 
The petien: experienced one episode 
of minor upper gastrointestinal hem- 
orrhage, which responded to therapy. 
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After two weeks of medical therapy, | 
the patient was symptom-free. A 
repeat panendoscopy showed a grade 
II gastritis. She was given liquids, 
prednisone 25 mg orally daily,“ de- 
creasing the dosage by 5 mg weekly," 
and salicylazosulfapyridine (Azulfid- 
ine), one tablet four times a day. The x 
patient was discharged one week later ^ 
and has been followed up for one year 
and is symptom-free. | 

I bring this case to your attention 
for two reasons. First, this is an 
uncommon condition and when cases 
do arise, they should be placed in the ~ 
literature. 

More important is the history of the 
therapy of this case. The patient M 
responded to medical therapy. Dr . 
Tootla's article discussed three pa- 
tients all of whom required surgery. 
In fact, they state that in their expe- — 





rience surgical therapy was necessary. — 
Here then is a case where medical T 
therapy was successful, for at least a 
one year. | 


ALLEN J. ZAGOREN, DO 
Cherry Hill, NJ 4 


1l. Farman J, Gaegenburg D, Dallemand $, et e 
al: Crohn's disease of the stomach: The "ram's 
horn” sign. Am J Roentgenol Radium Ther Nucl — 4 
Med 123:242-251, 1975. ; 

2. Johnson OA, Hoskins DW, Todd J, et al: 
Crohn's disease of the stomach. Gastroenterology 


50:571-577, 1966. i 1 
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100 mg. dioctyl sodium sulfosuccinate 
400 mg. sodium carboxymethylcellulose 


E the stool-softener for 
r patients recovering from 


< anorectal surgery 
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+ makes the way smoother. While one 

— component lubricates and helps provide 

— needed moisture, the other softens fecal mat- 
ter to facilitate defecation. As a result, the pain 
of defecation —often present post-surgically 
—is alleviated. With DIALOSE, normal func- 
tion is restored gradually. without risk of 
laxative dependency. 

. ~ When patients do require some peristaltic 
"Stimulation, DIALOSE PLUS adds 30 mg. 
-casanthranol—a mild peristaltic activator. 
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he Ultrastructure of Collagen: Its Relation to the 
Healing of Wounds and the Management of Hyper- 
wcohic Scar, edited by J. J. Lonacre, 549 pp, 
Charles C. Thomas Publisher, 1976. 

This volume is based on a sympo- 
si-m held in 1973 az the Research 
-mstitute of the Children’s Hospital of 
Cincinnati under the chairmanship of 
=<. J. Longacre, a noted plastic sur- 
gen, recently deceased. 

The spectrum of topies is much 
breader than one might deduce from 
the somewhat misleading title. In 
faet, the major criticism is the dispar- 
ity of subjects fitted under the rubric 
of “ultrastructure of collagen." Yet, 
tais defect is more than compensated 
by the amount of intriguing informa- 
toa. There are chapters on wound 
sepsis, the influence of age on healing, 
long-term follow-up studies of meshed 
splt-thickness grafting in burns, the 
eTect of pressure on scars, the biolog- 
im basis of Langer lines, the role of 
oxygen in bone healing, the control of 
mitosis in wound healing, as well as 
numerous articles on collagen, its 
strecture, biochemistry, and role in 
"normal" scars as well as in keloids 
and hypertrophic scars. With respect 
to Fypertrophic scars, I learned that 
mar has the curious distinction of 
being the only animal subject to this 
exu»erant healing. 

Tais book is good reading because 
‘of the pleasant mix o? clinical and 
labcratory observations. It deserves 
inspection by anyone w:th more than 
a cursory interest in human wound 
healng. | 

RoBERT M. Gotpwyn, MD 
Brookline, Mass 


Opeative Surgery—Ear, edited by J. Ballantyne, 
208 pp. $31.50, Butterworth Publishers, 1976. 

F Conceptually, Operative Surgery— 
| Ec- held promise. An international 
array of noted otologic surgeons, 
writing on topics of individual inter- 

* est, hould provide a finished work 
breac in scope and appeal. The 
compeeted text, in this instance, does 
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not achieve the aforementioned. 

Contri»uting authors were given a 
free hard in their manuscripts. As 
such, revetition is excessive. Typi- 
fyinz the former is the repetition 
regardinz the preparation and basic 
surgical approach to the mastoid, both 
writ.en and diagrammatic. The topics 
woul have been best covered as sepa- 
rate entties in a specific chapter, 
wherein variations in techniques could 
have been easily contrasted. 

The text seemed to lack direction in 
terms of defining the prospective 
reader. Certain chapters were excep- 
tional—detailed as to surgical indica- 
tions operative technique, and re- 
sults, as well as postoperative care. 
Almost uniformly these were the 
same chapters with exceptional picto- 
rial locumentation. The aforemen- 
tioned make the text a worthwhile 
library re?erence. Conversely, several 
of the earlier chapters have the 
capacty to serve as a review source 
for the mcre experienced surgeon, but 
are far toc sketchy to adequately meet 
the requirements of a resident sur- 
geon. 

One major shortcoming relative to 
many of the better chapters, and most 
of these o? the lesser clinical import, 
was a failure to elaborate on alterna- 
tive techniques. Additionally, in a few 
selected instances, extremely con- 
troversial statements were presented 
as fac-. 

In summation, this is a text that can 
provid2 valuable information in se- 
lected areas for the knowledgeable 
surgeon. However, as a whole, it lacks 
a cons stency in quality, documenta- 
tion, aid scope to qualify as a funda- 
menta. surgical otologic reference. 

MARSHALL STROME, MD 
Boston 


Atlas of Enteroscopy, by L. Demling, M. Classen 
and P. Frühmorgen, 246 pp, $98.10, Springer- 
Verlag, 1375. 

Drs Jeming, Classen, and Früh- 
morgen are to be congratulated on 
their eforts to provide an atlas of 
gastroimtestinal endoscopy. Their 
beautiful beok with many excellent 
color plates is an attempt to inform 
physicians o^ the increasing role fiber- 
optic erdoscopy can fill in providing 
optimal patient management. The 
atlas is, therefore, a useful purchase 
for med cal Ebraries who can afford to 
provide current medical books for 
their reeders. Unfortunately, no book 
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can satisfy all readers; as a surgeon | 
performing endoscopy, I sometimes — 
found the atlas lacking necessary and — 
important information. First, a dis- 
cussion of modern fiberoptic endos- gi 
copy is not complete when it lackg ` 
descriptions of laparoscopy and in- 3 
traoperative endoscopy of the biliary | 
tree. Laparoscopy, now widely used by 
gastroenterologists and surgeons in  - 
this country and in Europe, has 
become an essential part of gastroin- 
testinal endoscopy. The authors ré- 
ferred to its use on several occasions | 
but failed to develop the subject. | 
General surgeons who use choledo- — 
choscopes have found them quite 
useful for thorough intraoperative | 
evaluation of the biliary tree. The 

topic, I think, deserves complete  - 
coverage in an atlas of enteroscopy.. : 

Secondly, as an endoscopist, I was 
disappointed in the cursory treatment 
given the normal endoscopic anatomy — 
and physiology of upper and lower 
gastrointestinal structures and the 
biliary tree. The normal endoscopic 
anatomy of the pancreas was pre-  - 
sented in some detail but yet inad- 
equately. The dozens of beautiful color 
prints of endoscopic and endoscopic- 
radiologie findings could only be — 
accurately interpreted after one mas- — 
ters the pertinent features of endo- 
scopic anatomy and physiology. I 
would think that a succinct presenta- 
tion of normal endoscopic anatomy 
should be this book’s most valuable 
contribution. 

Third, except for the chapter on 
duodenoscopy, the ^ enteroscopic 
techniques were inadequately de- 
scribed or illustrated. For example, in 
the discussion of retrograde biliary 
and pancreatic endoscopy and radiol- 
ogy, the proper preparation and seda- 
tion of the patient, the use of antiperi- 
staltic agents, the monitoring of 
instillation of contrast material, and 
direction of the cannula into biliary or 
pancreatic duct were not explained. 
Important technical features such as a 
systematic approach to advancement 
techniques, to visualization of impor- 
tant anatomic landmarks, or to ob- 
taining critical photographic and his- 
topathologic confirmation of abnor- 
mal findings were not adequately — 
covered in any section of the atlas. For 
example, in performing colonic endosse, 
copy in patients with inflammatory 
bowel disease, it is extremely impor- 
tant to obtain biopsy specimens from 
each portion of the colon because 
visual colonoscopic findings may ap- 
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NM pear entirely normal in areas where 
histopathologic study of biopsy mate- 
. rial shows definite disease. Unfortu- 
nately, the authors said nothing about 
— the importance of multiple colono- 
_ «topic biopsy specimens. 

— Finally, my most severe criticism of 
= this book would not be directed at 


(0 work the authors have done, for it is in 


— many instances excellent, but at the 
- work that they failed to do. They 
. made little effort to place fiberoptic 
— gastrointestinal endoscopy into its 
E proper role within gastrointestinal 
.. medicine. In my opinion, unless these 
. endoscopes are evaluated in proper 
= perspective as only one among many 
- other important clinieal, laboratory, 
k . and radiologic tools, they may never 
= receive a balanced role in optimal 
=~ patient management. Perhaps to find 
.. this perspective, a textbook rather 
— than an atlas of gastrointestinal 
- endoseopy must be written. If that is 
* true, then that future work may be a 
- M better one through which one may 
learn the proper use of fiberoptic 
. endoscopy in modern clinical gas- 
— . troenterology. I look forward to an 
— expanded second edition of the Atlas 
of Enteroscopy. 
ui PAUL H. SUGARBAKER, MD 
Bethesda, Md 20014 


Venous Surgery in the Lower Extremities, edited 
by Kenneth G. Swan, MD, 442 pp, $32.50, Warren 
H Green Inc, 1976. 

This is the record of a two-day 
—— symposium held in 1973 at the Walter 
Reed Army Institute of Research. The 
-— . problem receiving greatest attention 
— was limb salvage in the face of venous 
E injury when it accompanies arterial 
_ . division. Almost half of the 19 senior 
| — and prestigious participants were 
. . drawn from the Walter Reed Army 
Hospital or the Institute. The record is 
therefore of particular importance 
— since such injuries are more numerous 
— in war than in civilian life. Moreover, 









= considerable research in vascular mat- 
E  tersis in progress in the Institute and 
Pe several reports of this research appear 
= in the symposium. 

ETT The change from ligation to repair 


- of divided major vessels was begun 
during the Korean conflict and ex- 
E = tended through the Vietnamese war. 
-. "The Vietnam Vascular Registry es- 
tablished at the hospital under the 
direction of Norman Rich contains the 
case reports of injuries from the latter 
war and provides the data for a 
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continuing study of these cases. One 
thousand patients with major arterial 
injury are registered, the majority 
with injuries in the lower extremity 
and concomitant venous injury in 
about one third of this group. About 
half of tke injured veins were 
repaired. Tae tone of the reports 
suggests thzt such repair has lowered 
the previously dismal amputation 
rate. However, the follow-up studies 
of these cases are not recorded here. 
The labora-ory reports bearing on 
concomitant venous injury do demon- 
strate that venous ligation increases 
peripheral resistance and lowers flow, 
effects that are obviated by successful 
venous repzir. Suggestions to achieve 
patency of the repaired vein are made, 
including careful operative techn:que, 
the use of postoperative anticoagu- 


. ants, or the creation of a temporary 


distal arteriovenous fistula. Experi- 
mentally, a-adrenergic blockade by 
drugs or by sympathectomy also ap- 
pears useftl in providing freer venous 
outflow. 

Venous thrombectomy is simply 
mentioned as occasionally being re- 
quired in instances where venous 
thrombosis accompanies ischemia. 
One other eategory of venous surgery, 
that of crossover venous grafts to 
relieve chronic proximal obstruction, 
is briefly touched on. It is stressed 
that the procedure is not often 
required because most venous thrombi 
undergo recanalization. 

The volume contains considerable 
material on hemodynamies, the mea- 
surement of blood flow, the treatment 
of thrombosis, and experimental ob- 
servations on vascular grafts. While 
the emphasis is on disorders of the 
veins, much of the presented material 
bears on arterial problems as well. 
There is also some material on the 
pathophysiology of arteriovencus fis- 
tula. The chapters on hemodynamies 
record mainly results of various 
maneuvers on the hind limb of 
animals. The technical aspects of flow 
measurement by distribution meth- 
ods, using radioactive materials, and 
by the electromagnetic flowmeter are 
given in some detail. Of clinical 
interest are the chapters on venous 
flow measurement by impedance 
plethysmography or rheography, or by 
ultrasonic velocity determination. He- 
parin is presented as the best pres- 
ently available agent for treating 
thrombosis, and suggestions are made 
for improving its use and avoiding 
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complications. A comprehensive re- 
view of thrombolytic agents ends by 
stating that “they do not offer, at 
present, any significant advantage 
over properly used heparin.” 

Experimentally, graft restoration 
of veins was best accomplished by the 
use of autogenous vein. The patency 
rate of venous homografts in dogs was 
improved by ‘mild’ immunosuppres- 
sion. Patency of all forms of grafts 
was enhanced by the creation of distal 
arteriovenous shunts. The use of 
bovine heterografts is described in the 
creation of arteriovenous shunts in 
patients requiring renal dialysis, but 
the discussers were not optimistic 
about the use of such grafts in the 
long-term restoration of continuity of 
a major vein. 

The notes of the seven discussions 
that took place in this symposium add 
considerable interest to this record of 
advances in some important aspects of 
venous disease. 

EpwanD A. Epwarps, MD 
Boston 


Centennial Conference on Laryngeal Cancer by 
Peter W. Alverti and Douglas P. Bryce, 939 pp, 
$68.50, New York, Appleton-Century-Crofts, 
1976. 

This extensive volume on laryngeal 
cancer represents the proceedings of a 
five-day conference held in Toronto in 
May of 1974. In addition to presen- 
tations of papers, there were work- 
shops and detailed discussion. As a 
result, the reader will find some un- 
evenness and repetition, but the trove 
of information compensates for these 
defects. 

Topics covered range from the 
anatomy growth and spread of laryn- 
geal neoplasms, their pathology, sur- 
gery and irradiation, methods of 
palliation, voice rehabilitation after 
total laryngectomy, record-keeping, 
end-result reporting, and even a 
section on laryngeal photography. 

Because of the international make- 
up of the conference, several points of 
view, often divergent, are presented. 
This is as it should be since the 
management of laryngeal cancer is 
controversial and, unfortunately, of- 
ten disappointing. 

For those with a strong interest in 
this diffieult area of medicine, this 
book will be extremely useful. 

RoBERT M. GOLDWYN, MD 
Brookline, Mass 
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OPERATIVE 
CHOLANGIOGRAPHY UNIT 


This unit offers the advantages of simplified and 
consistently air bubble free operative Cholangiog- 
raphy. 
Note that the Cholangiogram is performed early in 
the aperative procedure, prior to any air being in- 
troduced into the biliary duct system. 

, The cannula allows it to seek its own direction in 

| | in ; 

pie Moped. Ted] ^ic Sade re- the cystic duct. 


moved, and no air has been introcucec into After placement, only a clamp or clip is required to 
the ducts. 
















hold the cannula in place. A time saving and simpli- 
Each ORC unit shown below is furnished fied Cholangiogram is then performed. 
sterile, disposable and non-pyrogenic. The : : TT . 9 
unit consists of a tapered, rounded end metal This method is referenced in "Archives of Surgery", 
cannula with a single side port, 12 inches of May 1976. 


PVC tubirg and a durable metal hut. “A simple effective technique for performing Intra- 


operative Cholangiography'. 


E Re-prints and complete technical information will 
^N be mailed on request. 





E. M. PARKER CO,, INC. 


646 Brookline Avenue 
Brookline, Mass. 02147 USA (617) 277-7211 


for the part-time 
occupational physician... 


an invaluable 
quick 
reference 
guide to 
occupational 
dermatoses 


The AMA’s new guide, Occupational Dermatoses, is an in- 
valuable aid for physicians working part-time in occupa- 
tional health programs. 

It provides a ready reference for specific information 

on the causes, diagnosis, prevention, aad treatment of 
occupational skin diseases. It also discussss management 

at 5rolonged and recurrent dermatoses, medico-legal aspects, 
and provides extensive references. 

To order your copy ($1 ea.) of Occupational Dermatoses, 
OP-108, write: Order Dept., American Medical Association, 
335 N. Dearborn St., Chicagc, Ill. 60610. 





OCCUPATIONAL DERMATOSES 

















American Medical Association 
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SURGICEL Absorbable Hemostat 


TRADEMARK : 
(oxidized regenerated cellulose) 
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to help control smal-vesse 
without injuring vital tissue 


SURGIGEL 





- Absorbable Hemostat 


TRADEMARK 
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control smallvessel bleedin 








oxidized regenerated cellulose 


FOR SURGICAL USE 
(For dental applications of this product, refer- 
ence should be made to the package insert for 
dental use.) 


DESCRIPTION: SURGICEL Absorbable Hemo- 
stat is a chemically-sterilized, absorbable 
knitted fabric prepared b the controlled oxi- 
dation of regenerated cellulose. The fabric is 
white with a pale yellow cast and has a faint, 
caramel-like aroma. It is strong and can be 
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sutured or cut without fraying. It is stable and 
can be stored at controlled room temper- 
ature. A sight discoloration may occur with 
age, but this does not affect performance. 


ACTIONS: The mechanism of action whereby 
SURGICEL accelerates clotting is not com- 
pletely urderstood, but it appears to be a 
physical effect rather than any alteration of 
the normal physiologic clotting mschanism. 
After SURGICEL Absorbable Herrostat has 
been sattrated with blood, it swells into a 
brownish or black gelatinous mass which aids 
in the formation of a clot, thereby serving as 
a hemostatic adjunct in the control of local 
hemorrhage. When used properly in minimal 
amounts, SURGICEL is absorbed from the 
sites of implantation with practical*y no tissue 
reaction. Absorption depends upon several 
factors ircluding the amount used, degree of 
saturation with blood, and the tissue bed. 


INDICATIONS: SURGICEL Absorbeble Hemo- 
stat (oxidized regenerated cellulose) is used 
adjunctively in surgical procedures to assist 
in the control of capillary, venous. and small 
arterial hemorrhage when ligaticn or other 
conventional methods of control are imprac- 
tical or ineffective. 


CONTRA NDICATIONS: Although packing or 
wadding sometimes is medically necessary, 
SURGICEL Absorbable Hemostat should not 


be used in this manner unless it is to be re- 
moved after hemostasis is achieved. 

SURGICEL should not be used for implan- 
tation in bone defects, such as fractures, 
since there is a possibility of interference 
with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve 
hemostasis around the spinal cord in lam- 
inectomies, or around the optic nerve and 
chiasm, it must always be removed after 
hemostasis is achieved since it will swell and 
could exert unwanted pressure. 

SURGICEL should not be used to control 
hemorrhage from large arteries. 

SURGICEL should not be used on non- 
hemorrhagic serous oozing surfaces, since 
body fluids other than whole blood, such as 
serum, do not react with SURGICEL to pro- 
duce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostet 
is supplied sterile and should not be auto- 
claved because autoclaving causes physical 
breakdown of the product. 

SURGICEL is not intended as a substitute 
for careful surgery and the proper use of 
sutures and ligatures. 

Closing SURGICEL in a contaminated 
wound without drainage may lead to compli- 
cations and should be avoided. 

The hemostatic effect of SURGICEL is 
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Rapid and complete absorption with 

virtually no tissue react on when used — 
properly in minimal amounts for Femostasis--- = | 
SURGICEL Absorbable Hemostatis ~ 
completely absorbable from sites of ^ ex 
implantation after it has becomea = = ` 
gelatincus mass that aids inthe ~- 
formation of a ciot. 


Convenient to use. SURGICEL . 
Absorbable Hemostat requires no addi- ; 
tianal hemostatic preparation; it is ready TOL es 
use directly from :he vial. When exposed uc 

to blood, it adheres readily to tissues but =- 
generally not to dry instruments or dry surgical | 
gloves. SURGICEL Absorbable Her»os:a zm 
sho. Id be stored at controlled room tempe-ature^ ~ 
Before using SURGICEL Absorbable Hemostat. 
please refer to product information below. 


greater when it is applied dry; therefore it 
should net be moistened with water or saline. 

SUPGICEL should not be impregnated with 
anti-infective agents or with other materials 
such as buffering or hemostatic substances. 
Its hermstatic effect is not enhanced by the 
additicr of thrombin, the activity of which is 
destroyed by the low pH of the product. 

Altheugh SURGICEL Absorbable Hemostat 
may be left in situ when necessary, it is ad- 
visable to remove it once hemostasis is 
achieved. It must always be removed from 
the site of application after use in laminec- 
tomy procedures and from foramina in bone 
when hemostasis is obtained. This is because 
SURGICEL, by swelling, may cause nerve 
damage by pressure in a bony confine. Pa- 
ralysis as been reported when used around 
the spiral cord, particularly in surgery for 
gerniated intervertebral disc. 


PRECAUTIONS: Use only as much SURGICEL 
Absorbatle Hemostat as is necessary for he- 
mostasis holding it in place until bleecing 
stops. Remove any excess before surgical 
closure i3 order to facilitate absorption and 
minimize the possibility of foreign body 
reaction 

SURG CEL should be applied loosely 
against the bleeding surface. Wadding or 
packing should be avoided, especially within 
rigid caves, where swelling may interfere 


*Tradema:* of Johnson & Johnson 
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with normal fanction or possisily cause 
necrosis. 

In urological procedures, minimal amounts 
of SURGIC=L should be used and care must 
be exercised to prevent plugging of the 
urethra, ureter, or a catheter by dislodged 
portions of the product. 

Since absorption of SURGICEL cculd be pre- 
vented in chemically cauterized areas, its use 
should not 5e preceded by application of sil- 
ver nitrate ər an” other escharotic chemicals. 

If SURGICEL is used temporarily to line the 
cavity of lerge 5pen wounds, it should be 
placed so es no: to overlap the skin edges. 
It should also be removed from open wounds 
by forceps er by irrigation with sterile water 
or saline solution after bleeding has stopped. 

Precautions should be taken in otorhino- 
laryngologic surgery to assure that none of 
the material is aspirated by the patient. (Ex- 
amples: cortrolling hemorrhage afier tonsil- 
lectomy and controlling epistaxis.) 

Care should be taken not to appyy SURGI- 
CEL too tightly when it is used as a wrap 
during vascular surgery (see “ADVERSE 
REACTIONS’ secfion). 


ADVERSE REACTIONS: “Encapsulation” of fluid 
and foreign body reactions have been reported. 

There hawe been two reports of stenotic 
effect when SURCICEL Absorbable Memostat 
has been applied as a wrap during vascular 


Wide hemostatic application in surgery. d 
| SURGICEL Absorbable Hemostat is a pliable ' 
knitted fabric that has been found to be inherently 
and dependably hemostatic when used as an aid in 
the contro! of small-vessel bleeding in abdominal, 
thoracic, neurosurgical, orthopedic, cardiovascular, 
gynecologic and otorhinolaryngologic procedures, 
in superficial open wounds and on donor sites. 
SURGICEL Absorbable Hemostat is à valuable 
adjunct in the control of small-vessel bleeding when 
ligation or other conventional methods of control 
are impractical or ineffective. 
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surgery. Although it has not been established 


-that the stenosis was directly related to the 


use of SURGICEL, it is important to be cau- 
tious and avoid applying the material tightly 
as a wrapping. 
Possible prolongation of drainage in cho- 
lecystectomies and difficulty passing urine 
per urethra after prostatectomy have been 
reported. There has been one report of a 
blocked ureter after kidney resection, in 
which postoperative catheterization was 
required. , 
Occasional reports of “burning” and “sting- 
ing” sensations and sneezing when SURGI- 
CEL has been used as packing in epistaxis, 
are believed due to the low pH of the product, 
Burning has been reported When SURGI- 
CEL was applied after nasal polyp removal 
and after hemorrhoidectomy. Headache, burn- 
ing, stinging, and sneezing in epistaxis and 
other rhinological procedures, and stinging 
when SURGICEL was applied on surface 
wounds (varicose ulcerations, dermabrasions, 
and donor sites) also have been reported. 


SURGIKOS 


New Brunswick, New Jersey 08903 
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Before prescribing. please consult complete product information. a 
summary of which follows: 


INDICATIONS: Tigan is indicated for the control of nausea and 
vomiting. 

CONTRAINDICATIONS: The injectable form of Tigan in children, the 
suppositories in premature or newborn infants, and use in patients 
with known hypersensitivity to trimethobenzamide are contra- 
indicated. Since the suppositories contain benzocaine they should not 
be used in patients known to be sensitive to this or similar local 
anesthetics. 


WARNINGS: 


Caution should be exercised when administering Tigan to chil- 
dren for the treatment of vomiting. Antiemetics are not recom- 
mended for treatment of uncomplicated vomiting in children 
and their use should be limited to prolonged vomiting of known 
etiology. There are three principal reasons for caution: 


1. There has been some suspicion that centrally acting anti- 
emetics may contribute, in combination with vira! illnesses (a 
possible cause of vomiting in children), to development of 
Reye's syndrome, a potentially fatal acute childhood enceph- 
alopathy with visceral fatty degeneration, especially involving 
the liver. Although there is no confirmation of this suspicion, 
caution is nevertheless recommended. 


2 The extrapyramidal symptoms which can occur secondary 
to Tigan may be confused with the central nervous system 
signs of an undiagnosed primary disease responsible for the 
vomiting, e.g., Reye's syndrome or other encephalopathy. 


3. Ithas been suspected that drugs with hepatotoxic potential, 
such as Tigan, may unfavorably alter the course of Reye's syn- 
drome. Such drugs should therefore be avoided in children 
whose signs and symptoms (vomiting) could represent Reyes 
syndrome. It should also be noted that salicylates and aceta- 
minophen are hepatotoxic at large doses. Although it is not 
known that at usual doses they would represent a hazard in 
patients with the underlying hepatic disorder of Reyes syn- 
drome, these drugs, too, should be avoided in children whose 
signs and symptoms could represent Reye's syndrome, unless 
alternative methods of controlling fever are not successful. 





Tigan may produce drowsiness. Patients should not operate motor 
vehicles or other dangerous machinery until their individual responses 
have been determined. Reye's syndrome has been associated with 
the use of Tigan and other drugs, including antiemeties, although their 
contribution, if any, to the cause and course of the disease hasn't been 
established. This syndrome is characterized by an abrupt onset shortly 
following a nonspecific febrile illness, with persistent, severe vomit- 
ing, lethargy, irrational behavior, progressive encephalopathy leading 
to coma, convulsions and death. 


Usage in Pregnancy: Trimethobenzamide hydrochloride was studied 
in reproduction experiments in rats and rabbits and no teratogenicity 
was suggested. The only effects observed were an increased percent- 
age of embryonic resorptions or stillborn pups in rats administered 
20 mg and 100 mg/kg and increased resorptions in rabbits receiving 
100 mg/kg. In each study these adverse effects were attributed to 
one or two dams. The relevance to humans is not known. Since there 
is no adequate experience in pregnant or lactating women who have 
received this drug, safety in pregnancy or in nursing mothers has not 
been established. 


PRECAUTIONS: During the course of acute febrile illness, encepha- 
litides, gastroenteritis, dehydration and electrolyte imbalance, espe- 
cially in children and the elderly or debilitated, CNS reactions such 
as opisthotonos, convulsions, coma and extrapyramidal symptoms 
have been reported with and without use of Tigan or other antiemetic 
agents. In such disorders caution should be exercised in administering 
Tigan, particularly to patients who have recently received other CNS- 
acting agents (phenothiazines, barbiturates, belladonna derivatives). 
It is recommended that severe emesis should not be treated with an 
antiemetic drug alone; where possible the cause of vomiting should 
be established. Primary emphasis should be directed toward the res- 
toration of body fluids and electrolyte balance, the relief of fever and 
relief of the causative disease process. Overhydration should 
be avoided since it may result in cerebral edema. 

The antiemetic effects of Tigan may render diagnosis more difficult 
in such conditions as appendicitis and obscure signs of toxicity due 
to overdosage of other drugs. 


ADVERSE REACTIONS: There have been reports of hypersensitivity 
reactions and Parkinson-like symptoms. There have been instances 
of hypotension reported following parenteral administration to sur- 
gical patients. There have been reports of blood dyscrasias, blurring 
of vision, coma. convulsions, depression of mood, diarrhea, disorien- 
tation, dizziness, drowsiness, headache, jaundice, muscle cramps and 
opisthotonos. If these occur, the administration of the drug should be 
discontinued. Allergic-type skin reactions have been observed, there- 
fore, the drug should be discontinued at the first sign of sensitization. 
While these symptoms will usually disappear spontaneously, sympto- 
matic treatment may be indicated in some cases. 
NOTE: The injectable form is intended for intramuscular use only; it 
is not recommended for intravenous use. 
HOW SUPPLIED: Suppositories, Pediatric, 100 mg, boxes of 10. Sup- 
positories, 200 mg, boxes of 10 and 50. 

Ampuls, 2 ml, boxes of 10. Multiple-Dose Vials. 20 ml. Thera-Ject" 
(Disposable Syringes), 2 ml, boxes of 10. Capsules 250 mg, bottles of 
100 and 500; 100 mg, bottles of 100. 


Beecham 
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Bristol, Tennessee 37620 
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TIGAN, — 
(trimethobenzamide HCl) 


for reliable control of postoperative 
nausea and vomiting 


Nausea and vomiting may seriously disrupt 
the course of recovery from surgery. Torn 
sutures, fluid and electrolyte imbalance, and 
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; disturbed digestive function are amone the { 
4 untoward consequences of unchecked nausea i 
3 and vomiting. . 
į Tigan is a specific antiemetic-antinauseant, í | 
N with no other indications. Its action is so EE | i 
| smooth and gentle that patients seldom 


experience any effect but the relief of nausea 
and vomiting Tigan was designed to give. 

Side effects are not unknown in f 
patients taking Tigan, but these effects pE 
are seldom sufficient to require with- É 
drawal of therapy. (Please see prescrib- Kk 
ing information.) 

The instruction, “Tigan 200 mg I.M., 
p.r.n. q6h for nausea" on your patients’ 
charts should hel E their recovery 
smooth and unruffled by disturbances 
either from emesis or from antiemetic 
side effects. 


TIGAN injectables 


( trimethobenzamide HCl) Thera-Ject ^ Disposable Syringes 


for prompt relief ] €— —— 4 ww en e *Tigan injectable forms are 
of postoperative nausea and vomiting SNB bs TE a contraindicated in children. 
E: ail Please see adjoining page for Brief Summary. 
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Prin eti nem th i i e n 


COLACE prevents hard, dry stools common to constipation . . . 
d does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

Safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 


T 


the most widely used 
stool softener. « 
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As a psychotherapeutic agent, Valium 
(diazepam) serves a wide range of needs 


Whatever the patient's primary diagnosis, excessive anxiety sometimes 
becomes an important factor in treatment. In such cases, you'll find Valium an 
extremely useful adjunct to zounseling. That's because oral Valium acts 
promptly and effectively to calm the tense, overreacting patient and to reduce 
his anxiety to more manageable levels. Moreover, Valium may be given to 
psychoneurotic patients whose predominant anxiety is accompanied by 
secondary depressive symptoms. And when anxiety is particularly 
acute—before surgery, endoscopy or cardioversion, 
for instance — Valium is available in injectable 
form to provide immediate calming. 

Valium is generally well tolerated, with side 
effects more serious than drowsiness, fatigue and 
ataxia rarely seen. Ambulatory patients, however, 
should be cautioned against driving, operating 
dangerous machinery or drinking alcohol while on 
therapy with Valium. 


4A 


Valium (diazepam) serves 
as an adjunct in skeletal muscle 
spasm and spasticity 


Because of its potent muscle-relaxant 
properties, Valium is a useful adjunct in relieving 
skeletal muscle spasm caused by sprains, strains 
or inflamed muscles. In such cases, adjunctive 
Valium often helps break the reflex cycle of 
spasm/pain/spasm and thus tends to increase 
mobility more rapidly. In certain other disorders 
as well — such as paraplegia and athetosis — rehabilitation special- 
ists often find the spasmolytic action of Valium helpful in relieving 
involuntary movements, muscular rigidity and convulsive spasms. 
And you can choose from scored tablets or injectable dosage 
forms to suit an individual patient's needs. 

Because of its relatively low toxicity, Valium has a noteworthy 
-safety record. Nevertheless, as with any long-term drug therapy, 
periodic blood counts and liver function tests are advisable. 


NEUROLOGY 
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ẹry hospital service 


In status epilepticus particularly, Injectable 
Valium (diazepam) serves a vital need 


Injectable Valium is now considered by many authorities 
to be a preferred drug in the management of status epilepticus. Used 
adjunctively, it generally succeeds in interrupting seizures promptly. 
Frequently, a single injection helps restore control. Injectable Valium 

" has at times been effective even after standard 

anticonvulsants have failed. 

If used intravenously, Injectable Valium 
should be administered slowly, taking at 
least one minute for each 5 mg (1 ml) given; it 
should not be mixed or diluted with other 
solutions or fluids. Although Injectable Valium 
seldom alters vital signs, because of the possible 
occurrence of apnea and/or cardiac arrest 
(especially in elderly or very ill patients), re- 
suscitative facilities should be readily available. 
(See product information.) 
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SLECERY 


Valium, 


(diazepam) 


few products on any hospital formulary do so much so well 


For a summary of product information, please see following page. 
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; Valium diazepam) 


2-mg, 5-mg, 10-mg scored tablets 
ready-to-use 

2-ml Tel-E-Ject' (disposable syringes) 
2-ml ampuls 

10-ml vials 


three distinct actions: 
psychotherapeutic 
skeletal muscle relaxant 
anticonvulsant 


5 mg/ml 


Before prescribing, please consult complete product information, a summary of 
which follows: 


Indications: Tension and anxiety states; somatic complaints which are concomitants 
of emotional factors; psychoneurotic states manifested by tension, anxiety ap- 

- prehension, fatigue, depressive symptoms or agitation; sym ptomatic relief of acute 
agitation, tremor, impending or acute delirium tremens and hallucinosis due to 

- acute alcohol withdrawal; adjunctively in: relief of skeletal muscle spasm due to 
refiex spasm to local pathology; spasticity caused by upper motor neuron disorders; 


E 3 . athetosis; stiff-man syndrome. Oral form may be used adjunctively in convulsive 
disorders, but not as sole therapy. /njectable form may also be used adjurctively in: 
‘Status epilepticus; severe recurrent seizures; tetanus; anxiety, tension or acute stress 


reactions prior to endoscopic/surgical procedures; cardioversion. 


Contraindications: Tablets in children under 6 months of age; known hyper- 
sensitivity; acute narrow angle glaucoma; may be used in patients with open angle 
glaucoma who are receiving appropriate therapy. 

Warnings: As with most CNS-acting drugs, caution against hazardous occupations 
requiring complete mental alertness (e.g., operating machinery, driving). Withdrawal 
symptoms (similar to those with barbiturates, alcohol) have occurred following 


‘abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, vomiting, 


sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under care- 


; 3 . ful surveillance because of predisposition to habituation/dependence. 
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Usage in Pregnancy: Use of minor tranquilizers during first trimester 
should almost always be avoided because of increased risk of congenital 
malformations, as suggested in several studies, Consider possibil ty of 
pregnancy when instituting therapy; advise patients to discuss therapy if 
they intend to or do become pregnant. 


ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS 
depressants. 


Not of value in treatment of psychotic patients; should not be employed in lieu of 
appropriate treatment. When using oral form adjunctively in convulsive disorders, 
possibility of increase in frequency and/or severity of grand mal seizures May require 
increase in dosage of standard anticonvulsant medication; abrupt withd-awal in 
oe cases may be associated with temporary increase in frequency and/or severity 
of seizures. 


INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, local irritation, 

- swelling, and, rarely, vascular impairment when used I.V.: inject slowly, taking at 
least one minute for each 5 mg (1 ml) given; do not use small veins, i.e. dorsum of 
handor wrist; use extreme care to avoid intra-arterial administration or extravasation. 
Do net mix or dilute with other solutions or drugs, or add to l.V. fluids. 


Administer with extreme care to elderly, very ill, those with limited pulmonary reserve 


because of possibility of apnea and/or cardiac arrest; concomitant use of barbitu- 
rates, alcohol or other CNS depressants increases depression with incr2ased risk of 
apnea; have resuscitative facilities available. When used with narcotic enalgesic 
eliminate or reduce narcotic dosage at least 1/3, administer in small increments. 


E. Should not be administered to patients in shock, coma, acute alcoholic intoxication 


with depression of vital signs. 


- Has precipitated tonic status epilepticus in patients treated for petit mal status or 


petit mal variant status. 
Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred 


* 


ea -. following abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, 


vomiting, sweating). Keep addiction-prone individuals under careful su rveillance 
because of predisposition to habituation/dependence. Not recommended for OB 
use. 


Efficacy/safety not established in neonates (age 30 days or less); prolonged CNS- 
depression observed. In children, give slowly (up to 0.25 mg/kg over 3 minutes) to 
avoid apnea or prolonged somnolence; can be repeated after 15 to 30 minutes. If no 
relief after third administration, appropriate adjunctive therapy is reconmended. 


Precautions: If combined with other psychotropics or anticonvulsants, carefully 
consider individual pharmacologic effects—particularly with known compounds 
which may potentiate action of Valium (diazepam), i.e., phenothiazines, narcotics, 
barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in 
highly anxious patients with accompanying depression who may have suicidal ten- 


dencies. Observe usual precautions in impaired hepatic function; avoid accumula- 
tion in patients with compromised kidney function. Limit oral dosage to smallest 
effective amount in elderly and debilitated to preclude ataxia or oversedation (initially 
2 to 2V» mg once or twice daily, increasing gradually as needed or toleratgd). 


INJECTABLE: Although promptly controlled, seizures may return; readminister if 
necessary; not recommended for long-term maintenance therapy. Laryngospasm/ 
increased cough reflex are possible during peroral endoscopic procedures; use 
topical anesthetic, have necessary countermeasures available. Hypotension or mus- 
cular weakness possible, particularly when used with narcotics, barbiturates or 
alcohol. Use lower doses (2 to 5 mg) for elderly/debilitated. 


Adverse Reactions: Side effects most commonly reported were drowsiness, fatigue, 
ataxia. Infrequently encountered were confusion, constipation, depression, diplopia, 
dysarthria, headache, hypotension, incontinence, jaundice, changes in libido, 
nausea, changes in salivation, skin rash, slurred speech, tremor, urinary retention, 
vertigo, blurred vision. Paradoxical reactions such as acute hyperexcited states, 
anxiety, hallucinations, increased muscle spasticity, insomnia, rage. sleep distur- 
bances and stimulation have been reported; should these occur, discontinue drug. 


Because of isolated reports of neutropenia and jaundice, periodic biood counts, liver 
function tests advisable during long-term therapy. Minor changes in EEG patterns, 
usually low-voltage fast activity, have been observed in patients during and after 
Valium (diazepam) therapy and are of no known significance. 


INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, syncope, 
bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, neutropenia. 


In peroral endoscopic procedures, coughing, depressed respiration, dyspnea, 
hyperventilation, laryngospasm/pain in throat or chest have been reported. 


Dosage: Individualized for maximum beneficial effect. 


ORAL—Adults: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. toq.i.d.; 
acute alcohol withdrawal, 10 mgt.i.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or 
q.i.d. as needed; adjunctively in skeletal muscle spasm, 2 to 10 mgt./.d. or q.i.d.; 
adjunctively in convulsive disorders, 2 to 10 mg b.i.d. toq.i.d. Geriatric or debilitated 
patients: 2 to 22 mg 1 or 2 times daily initially, increasing as needed and tolerated. 
(See Precautions.) Children: 1 to 2V» mgt.i.d. or q.i.d. initially, increasing as needed 
and tolerated (not for use under 6 months). 


INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or I.V., 
depending on indication and severity. Larger doses may be required in some condi- 
tions (tetanus). In acute conditions injection may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is usually satisfactory. Lower doses (usually 2 to 5 mg) 
with slow dosage increase for elderly or debilitated patients and when sedative drugs 
are added. (See Warnings and Adverse Reactions.) 


For dosages in infants and children see below; have resuscitative facilities available. 
I.M. use: by deep injection into the muscle. 


I.V. use: inject slowly, take at least one minute for each 5 mg (1 mi) given. Do not use 
small veins, i.e., dorsum of hand or wrist. Use extreme care to avaid intra-arterial 
administration or extravasation. Do not mix or dilute with other solutions or drugs; do 
not add to I.V. fluids. 


Moderate psychoneurotic reactions, 2 to 5 mg I.M. or I.V. and severe psychoneurotic 
reactions, 5to 10 mg I.M. or I.V., repeat in 3 to 4 hours if necessary; acute alcoholic 
withdrawal, 10 mg I.M. or I.V. initially, then 5 to 10 mgin 3 to 4 hours if necessary. 
Muscle spasm, in adults, 5 to 10 mg I.M. or I.V. initially, then 5 to 10 mgin 3 to 4 
hours if necessary (tetanus may require larger doses); in children administer I.V. 
slowly; for tetanus in infants over 30 days of age, 1 to 2 mg I.M. ar I.V., repeat every 3 


to 4 hours if necessary; in children 5 years or r, 5to 10 mg repeated every 3 to 4 
hours as needed. Respiratory assistance should be available. 


Status epilepticus, severe recurrent convulsive seizures (1.V. route preferred), 5 to 
10 mg cas administered slowly, repeat at 10- to 15-minute intervals up to 30 
mg maximum. Repeat in 2 to 4 hours if necessary keeping in mind possibility of 
residual active metabolites. Use caution in presence of chronic lung disease or 
unstable cardiovascular status. V ys) and children (under 5 years), 
0.2 to 0.5 mg slowly every 2 to 5 min., up to 5 mg (I.V. preferred). 

gus 1 mg every 2 to 5 min., up to 10 mg (slow I.V. preferred); repeat in 2 to 4 hours 
if needed. EEG monitoring may be helpful. 


In endoscopic procedures, titrate |.V. dosage to desired sedative response, generally 
10 mg or less but up to 20 mg (if narcotics are omitted) immediately prior to 
procedure; if I.V. cannot be used, 5 to 10 mg I.M. approximately 30 minutes prior to 
procedure. As preoperative medication, 10 mg|.M.; in cardioversion, 5 to 15 mg LV. 
within 5 to 10 minutes prior to procedure. Once acute symptomatology has been 
properly controlled with injectable form, patient may be placed on oral form if further 
treatment is required. 


Management of Overdosage: Manifestations include somnolence, confusion, coma, 
diminished reflexes. Monitor respiration, pulse, blood pressure: employ general 
supportive measures, |.V. fluids, adequate airway. Use levarterenol or metaraminol 
for hypotension, caffeine and sodium benzoate for CNS-depressive effects. Dialysis 
is of limited value. 


Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose* (unit 
dose) packages of 100, available in trays of 4 reverse-numbered boxes of 25, and in 
boxes containing 10 strips of 10; Prescription Paks of 50, available singly and in 

trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® (dispos- 
able syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, compounded 
with 40% propylene glycol, 10% ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as preservative. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. f 
Nutley, New Jersey 07110 
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THE CODEINE 
TRANSITION 






from injectable 
to oral analgesia 


As arule only pain that requires 
morphine is beyond the scope of 
EmpirinCompound with CodeineNo.4. 
That's because it delivers a full 

grain of codeine. (In the preferred 
phosphate form.) 


Thereare other good reasons to make 
No. 4 the oral sequel to injectable 
analgesia in your patients. Major 
among them is the low addiction 
liability of codeine. p: 


There are other bonuses: V pre- 
scribing convenience. Up to 5 refills 
in 6 months at your discretion (unless 
restricted by state law). Telephone 
prescribing in most states. 
EmpirinCompound with Codeine No.4. 
b. The codeine transitior from—and to — 
LA Injectable analgesia. 


* And the transition from hospital to 
æ home: Empirin Compound with 

A ÁT Codeine No. 3, containing 32.4 mg 
' (4 gr) codeine phosphate* 
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codeine phosphate* (64.8 mg) gr 1 


Each tablet also contains: aspirin zr 3/5, phenacetin 
gr 2v, caffeine gr 1^. 


"Warning — may be habit-forming. 
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'E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 


Manuscripts are received with the understanding that they ere not 


under simultaneous consideration by another publieation. 


Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 


Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 


. statements in his work, including changes made by the copy 
"9 editor. 


Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address tc which 


— requests for reprints should be sent. 


Manuscript Preparation.—Submit an original typescript and two 


— high-quality copies of the entire manuscript. All copy (including 


references, legends, and tables) must be typed double-spaced on 


—— . 22 x 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 


margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.-Titles should be short, specifie, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. 


Style of Writing.—The style of writing should conform to accept- 


able English usage and syntax. Slang, medical jargon. obscure 


abbreviations, and abbreviated phrasing are to be avoided. 


Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.— Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequen- citations 


should be to the original number. All references must be cited in 


the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
ineluded when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

IMustrations.—Use only those illustrations that -larify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
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glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 


Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 


Acknowledgments.—Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 


Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 


Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 


Letters to the Editor.-The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked “For Publication.” No more than two references are 
permitted, and illustrations are acceptable only when essential to 
the message. 

Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinieal Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exceed 80 words. 
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Tozal 
Pa-enteral Nutrition 


TotalOr Supplemental 
Parenteral Nutrition 


Whenever IV nutritional support is indicated, 
total or supplemental, short-term or long-term, 


MIMI. 


(Multi-Vitamin Infusion) 


The comprehensive 
multivitamin infusion 


Contains C and B-complex 
vitamins as well as water- 
solubilized A, D and E vitamins 


Each 1t cc. ampul* or 5 cc. Concentrate vial ++ BRIEF SUMMAF Y PRECAUTION: Allergic reaction has been known 


provides: INDICATIONS: ir emergency feedings- Surgery, to occur following intravenous administration of 
ae a hae || ecce 500 mg. extensive turns, tactures and other trauma. severe solutions containing thiamine. 

v0 qu NF REMO RAE MUN, det oe 10,000 I.U. infectious diseases, comatose states, ett. may CAUTION: Not to be given as a direct undiluted 
Vitermir3D * (ergocalciferol) ........................ 1,0001.U. provoke a "stress" situation with profourc alterations intravenous injection as it may give rise to 
Thiamim HCl (B1)... sss 50 mg. n the body'5 metabolic demands and consequent dizziness, faintness, etc. 

Ribafawn (B2)... I Apre MAR: 10 mg. tissue depletion o: nutrients. As a result, wound THERAPEUTIC NOTE: Intravenous use should 
Pyriioene HCI (Bs)... 15 mg healing may be impaired, enzyme activity disturbed, be discontinued as early as practical in favor of an 
MIE Lees N PEE 100 mg hematopoietic tissues affected; hypoprorsinemia intramuscular or oral vitamin preparation. if 
a be Sr SS ie eee 25 mg and edema nay pear; convalescences thus 


deemed advisable. : 

HOW SUPPLIED: M.V.1.— 10 cc. ampuls, boxes of 
25 and 100 (NSN 6505-00-455-9955/NSN 5505- 
00-424-9808A). 

M.V.l. CONCENTRATE—5 cc. vials, boxes of 25. 
Available in 100s only (NSN 6505-00-212-61 56A). 


Vitamin + (d-alpha tocopheryl acetate) ..... “4 5l. U. prolonged. 


In such patients M V.I. (administered in intravenous 
fluids underprope- di ution) contributes cotimum 
vitamin intake toward maintaining the body's normal 
resistance end repair processes. 


With sosethytan laurate 1%, sodium hydroxide 1%, 
buty'atesi hydroxytoluene 0.003%, butylated 
nydroxyenisole 0.000896; and gentisic acid 
ethanolemide 2% as preservative. 


**With 5r-pylene glycol 30% as stab lizer and 
preservative, sodium hydroxide for 3H adjustment, 
sofeinytan laurate 1.6%, butylated hydroxytoluene 
0.006% butylated hydroxyanisole C.001 5%; in 
Coneen-ate as iboflavin-5-phosphate. 

*Oil-souillle vitamins A, D and E water solubilized 
with serethytan laurate; covered by U.S. Patent 


DIRECTIONS FOR USE: M.V.I. is ready*or 
immediate use when added to intravenoews infusion 
fluids. 

For intravenous feeding, one daily dose cf 10 cc. of 
M.V.l. or 5 ce. of M V.I. Concentrate adde directly to 
not less thar 500 c-., preferably 1,000 cc., of 
intravenous Jextrase, saline or similar infusion 


USV Laboratories, Division 


| USV Pharmaceutical Corp 
solutions...plasme, protein hydrolysates etc. LABORATORIES Tuckahoe, N.Y 10707 
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No. 2,497,299. 
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Injection and tablets 
A Unipen 
nafcillin sodium) 
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Postoperative surgical infections 4 
Hecent advances in surgica technique have been so remark- : 
able that now total joints san be replaced with prosthetic 
devices. But the int-oduction of foreign materials — 
Di. protheses, pins, nails, Screws —designed to replace damaged 
S U Parts or facilitate healing car often lead to infection. Common- 
Qu Y. ly, the implicated orgarism will be a penicillinase-producing 
aay staph. Progression can be swift and devastating. 
eed Initial antistaph therapy: inj2ction | 
o It's vitally important that effective treatment of bacterial inva- 
ate sion begin as soon as poss ble. If you Suspect the presence 
hcg ree of staph and must begin therapy before definitive culture 
UNE results are known, Injection Unipen® (nafcillin sodium) is a 
Bore particularly suitable agent. 
D Appropriate specimens tor bacteriologic studies to determine 
a abd the causative organisms and their susceptibility to nafcillin 
Tu should be taken prior tc the first dose of antibiotic + And, if 
those studies subsequently mplicate organisms other than 
penicillinase-producing stapnylococci sensitive to nafcillin, 
CER d scontinue it and admin:sterthe appropriate antibiotic. 
e Rapid penetration 
meum. ns Unipen appears rapidly in clasma following intramuscular 
D ON administration. Penetrates body tissues in high concentra- 
Mos tion and diffuses well into preural, pericardial and synovial 
a 2 abe fluids. 
pue “On call" capability 
Heconstitutes in less than 6C seconds. Remains stable for 
24 hours. 
SEES Follow-up therapy: tablets 
s A Uripen is available in tablet form as well as parenteral. So the 
P Anjectable form can be used initially in severe infections. And 
Er as Soon as the clinical condtion warrants, Unipen tablets 
allow you to continue antstach therapy with: the same anti- 
biotic in a form more agreeable to most patients. 
*Naccillin-susceptible penicillinase prod cing staphylococci 


+Se2 Important Note on next page 
+See important information under Parerteral Administration on next page. 
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(nafcillin sodium) 


AS THE MONOHYDRATE ,BUFFERED,WYETH 


Disc Susceptibility Tests: Quantitative methods tha: require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has been recom- 
mended for use with discs for testing susceptibility to pen cillinase- 
resistant penicillin-class antibiotics. Interpretations correlate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the laboratory of 
“susceptible” indicates that the infecting organism is likely to 
respond to therapy. A report of “resistant” indicates that the infect- 
ing organism is not likely to respond to therapy. A report of ‘‘inter- 
mediate susceptibility” suggests that the organism would be 
susceptible if high dosage is used, or if the infection is confined to 
tissues and fluids (e.g., urine) in which high antibiotic levels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M. Antibiotic 
Testing by a Standardized Single-Discs Method, Am. J. Clin. Pathol., 
45:493, 1966; Standardized Disc Susceptibility Test, FEDERAL REGISTER 
37:20527-29, 1972. 

Indications: Although the principal indication for nafcillin sodium 
is in the treatment of infections due to penicillinase-producing 
staphylococci, it may be used to initiate therapy in such patients in 
whom a staphylococcal infection is suspected. (See Important 
Note below.) 

Bacteriologic studies to determine the causative orgenisms and 
their sensitivity to nafcillin sodium should be performed. 

In serious, life-threatening infections, oral preparatons of the 

penicillinase-resistant penicillins should not be relied on for 
initial therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of nafcillin sodium should take into consideration the fact 
that it has been shown to be effective only in the treatment of infec- 
tions caused by pneumococci, Group A beta-hemolytic streptococci 
and penicillin G-resistant and penicillin G-sensitive staphylococci. 
If the bacteriology report later indicates the infection ts due to an 
organism other than a penicillin G-resistant staphylococcus sensitive 
to nafcillin sodium, the physician is advised to continue therapy with 
a drug other than nafcillin sodium or any other panicillinase- 
resistant semi-synthetic penicillin. 

Recent studies have reported that the percentage of staphylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylococcal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechenism similar 
to that of nafcillin sodium against penicillin G-resistant staphylo- 
cocci. Strains of staphylococci resistant to methicillin have existed 
in nature and it is known that the number of these strains reported 
has been increasing. Such strains of staphylococc have been 
capable of producing serious disease, in some instances resulting 
in fatality. Because of this there is concern that widespread use of 
the penicillinase-resistant penicillins may result in th» appearance 
of an increasing number of staphylococcal strains which are re- 
sistant to these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that miaor variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against th» same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction to any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicillins. These re- 
actions are more apt to occur in individuals with a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate therapy should 
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be instituted, apd discontinuation of nafcillin therapy considered. 
The usual agents (antihistamines, pressor amines, corticosteroids) 
should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ system function, including renal, hepatic and hematopoietic, 
should be madesduring prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind during long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral route of administration should not be relied upon in 
patients with severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardiospasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because of the »ossibility of thrombophlebitis. 
Adverse Reactions: Reactions to nafcillin sodium have been 
infrequent and mild in nature. As with other penicillins, the possi- 
bility of an anaphylactic reaction or serum sickness-like reactions 
should be considered. A careful history should be taken. Patients. 
with histories of hay fever, asthma, urticaria, or previous sensi- 
tivity to penicilin are more likely to react adversely. 

The few reac-ions associated with the intramuscular use of nafcillin 
sodium have been skin rash, pruritus, and possible drug fever. As 
with other penicillins, reactions from oral use of the drug have in- 
cluded nausea vomiting, diarrhea, urticaria, and pruritus. 
Parenteral Administration: It is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on oral “herapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intravenous Route: The required amount of drug should be 
diluted in 15 :o 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chlor:de Injection, U.S.P., and injected over a 5- to 10- 
minute period. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability stedies on nafcillin sodium at concentrations of 2 mg/ml 
and 30 mg/m in the following intravenous solutions indicate the 
drug will lose less than 10% activity at room temperature (70° F.) 
during the time period stipulated: 


Isotonic sodium chloride................ 6-200 sere e ees 24 hours 
5% dextrose in water... 24 hours 
5% dextrose n 0.4% 

sodium chloride solution... eee ees 24 hours 
Ringer's solution... 24 hours 
M/6 sodium lactate solution 

(conc. of 30 mg/ml)... 6... cece eee ee eee ee tees 24 hours 


Discard any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusson of Unipen® (nafcillin sodium). The concentration of 
the antibiotic should fall within the range of 2 to 30 mg/ml. The drug 
concentrate and the rate and volume of the infusion should be 
adjusted so that the total dose of nafcillin is administered before 
the drug loses its stability in the solution in use. 

There is no clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This route of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlebitis, particularly in elderly patients. 

Intramuszular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (2°-8° C.) and use within 
7 days or keep at room temperature (25* C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral nafcillin sodium. 

After mixing, the oral solution must be stored in a refrigerator. 

Discard any unused portion after one week. 
Supplied: INJECTION (VIALS)—Supplied in vial sizes of 500 mg., 
1 gram, and 2 gram nafcillin sodium as the monohydrate, buffered. 
When recorstituted as recommended, the contents of each vial pro- 
vides, respectively, 2-, 4- or 8-ml. of nafcillin sodium solution 
equivalent per m/. to 250 mg. nafcillin buffered with 10 mg. sodium 
citrate. Film-coated TABLETS—containing nafcillin sodium as the 
monohydrete, equivalent to 500 mg. nafcillin buffered with calcium 
carbonate. CAPSULES—containing nafcillin sodium, as the mono- 
hydrate, equivalent to 250 mg. nafcillin buffered with calcium car- 
bonate. FOR ORAL SOLUTION—Combination pkg. of vial of dry 
nafcillin sadium as monohydrate and bottle of diluent—provides 
80 ml. of solution containing equivalent of 250 mg. nafcillin per 
5 ml. Alcohol 2%. 
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Special Commentary 


Adjuvant Chemotherapy for Cancer 


A Point of View 


Gin G. Jamieson, MB, BS, FRACS, John Ludbrook, MD, ChM, FRCS, FRACS 


cjuvant chemotherapy in the treatment of cancer is 
suddenly fashionable. A recent editorial in the New 
Engand Journal of Medicine! has the title, "Major 
Adwence in Breast Cancer Therapy," and does rot follow 


the bold statement with a question mark. The wri:er of the 
edizorial advocated that adjuvant chemotherapy shouid be 
giver to all patients with early breast cancer without. 
awai ing the outcome of further research. To give chemo- 


therapy soon after the removal of a malignant neeplasm is 
an atractive approach from several aspects. It seems 
logical to use cytotoxic agents when residual tumor -ells 
are minimal, and recent experience with both leukemia and 
Wilms tumors suggests that continuing chemotherapy 
against subclinical disease can be remarkably successful. 


As well, some experimental work with animal models has - 


demonstrated that early chemotherapy can cure m icrome- 
tasiass. Undoubtedly the greatest factor in bringing 


adjavent therapy into the spotlight has been the recent - 
publ cation of results from two trials in which adjuvant 


chemc-herapy was used in the treatment of early breast 


cancer ^^ Nevertheless, it has been suggested in an exeel-- 


lent review of the problem: that the results of the National 


Surgical Adjuvant Breast Project trial? have been gener- - 


ally owerinterpreted. The results of the other tral’ are 


more pressive, showing a much reduced cancer recar- - 


rence mate in patients who are treated from the time of 
operation with a combination chemotherapy regime. 
However, the authors are careful to point out that 
increased survival has not yet been demonstrated, as at tne 
time of the report the study had been in progress enly: 27 
months 

In spite of these attractions, a number of questions 
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remain unanswered in regard to adjuvant chemotherapy, 


and we believe that wholesale advocacy of its use is totally 
unwarranted. The first presumption in regard to its use is 
that residual disease is, in fact, present. Of women with 


breast cancer in whom lymph nodes contain no disease, 


more than 70% will be alive without evidence of disease ten 
years after surgical operation alone. If chemotherapy were 


. applied wholesale to this group, the majority might be 


treated quite unnecessarily. 

Experiments with animal tumor models have not all 
produced encouraging results. There have been reports of 
enhancement of metastatic disease following chemothera- 
peutic agents. Even more worrying is the apparent 
enhancement of cancer recurrence in humans treated with 
adjuvant chemotherapy; this has been reported in patients 
with lung cancer, and in those with breast cancer in a 
small trial.’ Adjuvant therapy in colorectal cancer has so 
far proved unrewarding in either slowing ers recurrence 
of disease or prolonging life.*" 

Perhaps the single most important fact that should 


promote caution in interpreting results of adjuvant 


therapy is the relatively short period of time over which the 
recent breast cancer trials have been conducted. The 
importanee of emphasizing this is seen if one looks back at 
other trials that have demonstrated early benefit from an 


adjuvant treatment, but in the longer term have not 


prolonged life. For example, prophylactic oophorectomy in 
breast cancer produced very encouraging early results, 


which were not, however, translated into increased survival 


for patients." Perhaps even more apposite to this discus- 
sion is the report of the result of the use of thiotepa as 


. long-term adjuvant chemotherapy in cancer of the.breast. 


This trial was begun in 1962, and the first report at two 
years showed a 52.9% recurrence in the control group and 
only 20.7& recurrence in the treated group (P = .03). 
However, by the time ten years had elapsed there was no 


significant difference in either recurrence or survival 
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/ between the two groups." A similar early encouragement 
. and later disappointment have been seen in a trial of 
— adjuvant chemotherapy for colorectal cancer." 

k We think it is worth stressing the following points: 
+ ` 1. The long-term hazards of chemotherapy, such as 
b carcinogenesis, myelosuppression, immunologic stppres- 
= sion, and genetic mutation in the young, remain unknown. 
— Therefore, without proof of residual or metastatic disease, 
adjuvant chemotherapy should not be given except in the 


1. Holland JF: Major advance in breast-cancer therapy. N Engl J Med 
294:440-441, 1976. 

2. Fisher B, Carbone P, Economou SG, et al: |-Phenylajanine mrstard (L- 
PAM) in the management of primary breast cancer: A report of early 
findings. N Engl J Med 292:117-122, 1975. 

3. Bonadonna G, Brusamolino E, Valagussa V, et al: Combination chemo- 
therapy as an adjuvant treatment in operable breast cancer. N Eagl J Med 
294:405-410, 1976. 

4. Costanza ME: Sounding board: The problem of breast cancer prophy- 
laxis. N Engl J Med 293:1095-1098, 1975. 

5. Fisher B, Slack NH, Bross DJ: Cancer of the breast: Size of neoplasm 
and prognosis. Cancer 24:1071-1080, 1969. 

6. Holyoke ED, Gerner RE, Elias EG: Nonoperative treatment of solid 


PONERTE SANE TS 


4 d 





The Alternative View 
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Jerome J. DeCosse, MD 
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he remarks of Drs Jamieson and Ludbrook revive 
T recent controversy in major scientific journals and in 
the publie press. However, adjuvant chemotherapy has 
been widely accepted by the publie and the profession; 
there is a case for presenting the alternative view. 

The cited adjuvant programs in breast cancer are 
designed for high-risk patients, not patients with stage I 
breast carcinoma." Adjuvant chemotherapy has been 
given to patients with stage II breast cancer whose 
expectancy of death approximates 75% by ten years.’ 
Treatment failure is proof of residual disease. 

There is no fate worse than death. Drs Jamieson and 
Ludbrook rightly express apprehension about the unknown 
long-term effects of chemotherapy. With a 75% likelihood 
of death from cancer, some risk of chemotherapy has to be 
acceptable. 

p Life.without cancer has to be of better quality than life 
with recurrent cancer. The studies of Fisher et al'^ and 
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context of a properly conducted clinical trial. 

2. The recent encouraging results with breast cancer are 
only preliminary reports, and it is most important that the 
lessons of the past (such as those cited above) are not 
forgotten. . 

3. When any new therapy is advocated, it is the advocate 
who must provide proof of its efficacy. In the case of 
adjuvant chemotherapy for cancer, the case has not been 
proved. 
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Adjuvant Chemotherapy 


Bonadonna et al? show clearly that adjuvant chemotherapy 
minimized recurrence during the period of reported follow- 
up. Drs Jamieson and Ludbrook note the lack of survival 
data and compare this omission to the results of oophorec- 
tomy where survival was not lengthened.' Even if this 
conclusion is accepted, the same evidence also indicates 
that the recurrence-free interval was extended in patients 
who had oophorectomy. Hence, although survival is 
unknown with one modality and may be unaltered with the 
other, there is sufficient justification for the use of each in 
appropriate clinical settings. 

Drs Jamieson and Ludbrook raise an important and 
complex question that extends far beyond adjuvant chemo- 
therapy, namely, at what level of certainty and with what 
assurance of safety should a study be extended from 
clinical trials to the much larger population at risk. 

If the recommendations of Drs Jamieson and Ludbrook 
were followed, at least five or more years would pass while 
survival data were collected and the study replicated. And 
if one seeks absolute certainty, a 30-year period would be 
necessary to assess the long-term consequences of both the 
breast cancer and the chemotherapy. In the meantime, 
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«ountless patients with breast cancer would have been 
denied a presumably effective treatment. 

At the risk of oversimplification, I submit that justifica- 
tion for adoption of a new treatment comprises (1) a well- 


e designed study whose scientific merits, internal consist- 


eney, and highly significant conclusions convey a strong 
degree dT conviction, preferably supplementing a prior 
degree of belief from comparable studies; and (2) a r'sk-to- 
benefit ratio that clearly favors the patient; and (3) a 
methodology compatible with the qualificaticns ef the 
physicians for whom it is intended. The adopted treazment 
should be precisely the same as proved effective m the 
clinical trials. Sponsors of trials that show early promise 
ard are of great publie consequence should ensure that 
long-term results are also reported. In addition, the 
proposed treatment must be acceptable to the patient after 
a«andid discussion with her, including a caveat shat there 


may be risks as yet unknown. 

If these criteria are reasonable, the extension of adju- 
vant chemotherapy with approved drugs to patients with 
stage II breast cancer outside of clinical trials is not onl 
acceptable but desirable. The prior degree of belief is based 
on persuasive evidence that tumor response is better when 
there is less tumor burden’ and that multiple drug chemo- 
therapy has shown striking benefit in patients with 
advaneed breast cancer and in patients with a variety of 
other neoplasms."* 

Adjuvant chemotherapy and adjuvant immunotherapy 
are running on a fast track. New agents and new protocols 
shoulé be tested only in the context of well-designed 
clinical trials. Successful combinations should be brought to 
the larger publie, and surgeons should play an important 
role im contributing to this progress. - 
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Response 


Dr DeCosse and ourselves seem to be on common ground in 
accepting that there is as yet no positive proof that adjuvant 
chemotherapy inereases the life expectancy of women with breast 
cancer. We evidently differ in what we would regard as suffie ent 
proe: of benefit from this therapy to recommend that it be 
incoroerated in every physician’s treatment plan for breast 
cancer. 

Nether of us has given sufficient attention to an issue that 
cannct easily be resolved by seientific debate. It can be illustrated 
by data from the trial of Bonadonna and his colleagues (N Enel J 
Med 294:405, 1976): only 4% of patients escaped drug side effeets; 
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33% had prolonged nausea and anorexia; 55% had hair loss; an 
appreciable proportion suffered other disorders ranging from 
amenorrhea to hemorrhagic cystitis. At just what estimated 
probability of ultimate death from breast cancer does one judge it 
acceptable to expose not merely those who would die from the 
disease but those who will live without the disease to these risks to 
the qualite of life? Should we really accept the adage “there is no 
fate worse than death”? 

GLYN G. Jamieson, MB, BS, FRACS 

Jonn LupBRook, MD, CuM, FRCS, FRACS 

Adelaide, South Australia 
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Clinical evidence of 
effectiveness in 


studies of 109 
hospitalized patients” 


Employing objective observations 
by nurse-monitors, two double- 
blind hospital studies of hypnotic 
effectiveness evaluated 57 orthope- 
dic patients, most postsurgical, and 
52 other postsurgical patients, with 
insomnia. Studies used similar pro- 
tocols of one nonmedication base- 
line night followed by seven nights 
of randomly-assigned Dalmane 
(flurazepam HCl) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pro- 
longing sleep.* 

*When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment of choice. Should the 


insomnia persist after the pain is relieved, consider 
Dalmane (flurazepam HCI). 
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Relatively safe and 
well tolerated, 
even for patients on 
warfarin” E 
Dalmane is generally well tolerated — E 
and relatively safe. Morning "hang- —— 
over" is infrequent. No unacceptable 
fluctuation in prothrombin time has 
been reported in patients on chronic 
warfarin therapy.^* The usual precau- 
tions should be observed in patients 
with impaired renal or hepatic func- 
tion; in the elderly and debilitated, 
initial dosage should be limited to 


15 mg to help preclude oversedation, 
dizziness or ataxia. 





















E All-night relief of postsurgical 
_ Confirmed by patients’ insomnia...proved in practice 


_ Subjective assessment" 


sss. Dalmane — 
concurre] with the monitor’s objective reports: A. ^A 


those receiving Dalmane reported on morning 


| odi d is ie Lnd fell asleep f U f a/e Dd Y) H E | 


lept longer 
d I i 1,2 
i than patients taking placebo. one Á. & 
A. One 30-mg capsule h.s—usual adult dosage 
Please see following page for a summary S: miwa is o peel 
of product information. | mg capsule h.s—initial dosage for 





elderly or debilitated patients. 
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Proven relief for postsurgical — 


insomnia without repeating 


or increasing dosage 
Dalmane 


flurazepam HU!) © 





Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research laboratory: 
m Sleep within 17 minutes, 
on average 
m Sleep for 7 to 8 hours, 
on average 
m Sleep with fewer nighttime 
awakenings 
m Continued effectiveness 
over 28 consecutive nights 
of administration 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits: in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCl. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
cus Eos period should almost al- 
wavs be avoided. Consider possibility 
of pregnancy when instituting therapy; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
15 years of age. Though physica! and psy- 
chological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 
Precautions: In elderly and debilitated, limit 
initial dosage to 15 mg to preclude over- 
sedation, dizziness and/or ataxia. Consider 
tential additive effects with other hypnot- 
ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering. ataxia and fall- 
sos Mahe: occurred, particularly in elderly or 
debilitated patients. Severe sedation, leth- 
argy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


have been reported. Also reported: head- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
hypotension, shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline phosphatase. 
Dosage: Individualize for maximum benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

Supplied: Capsules containing 15 mg or 30 
mg flurazepam HCl. 





REFERENCES: 

|. Meyer JA, Kurland KZ: Milit Med 
138:471-474, Aug 1973 

2. Feffer HL, Gibbons B: Med Times 
101:130-135, Aug 1973 

3. Data on file, Medical Department, 
Hoffmann-La Roche Inc., Nutley NJ 

4. Robinson DS, Amidon EL: Interaction of 
benzodiazepines with warfarin in man, in 
The Benzodiazepines, edited by Garattini S, 
Mussini E, Randall LO. New York, Raven 
Press, 1973, p. 641 


(^ 0. 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 E 


L. 





. National Surgical Work Patterns as a 
. Basis for Residency Training Plans 


The Response of a Panel of Surgeons 


Frames D. Moore, MD (Moderator); Rita J. N ickerson, MA; Theodore Colton, ScD; Seth Harvey, MD; 
Richaxd H. Egdzhl, MD; Wiliam G. Babson, Jr, MD; Wiliam V. McDermott, MD; W. Gerald Austen, MD 


De Moore: A proposal to limit surgical residency 
trairirg rates has been laid before the surgical prefession 
as a result of the National Surgical Study (SOSS JS) set 
fortt n the SOSSUS summary volume as published in 
Augus 1975. 
The object of any such residency constraint in surgery 
would be to stabilize numbers in a profession tkat kas 
grown explosively since the close of World War II. 
Althcugh medical manpower in the United States kas 
grown n its population ratio, the numbers both of qualified 
surgeoas and of others performing surgery has grown 
dispreportionately rapidly. ! 
_ Weare gathered here this morning in one of our sargical 
semirazs to review these data. We wish particularly to 
-~ Scrutin ze the evidence that bears on any evaluation of the 

. number of persons who should perform surgical operations 
in this *ountry, or are performing them now. We hope -o 
review he data, criticize them, and, in so doing, contribue 
a little Fit to the sort of "settling" process that permi-s new 
ideas tc become a part of the awareness of the medical 
publie To help us with this settling down process, we have 
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not only asked some of the primary investigators who did 
the sociolegic research in the SOSSUS study, but we have 
also sought the opinion of a group of surgeons who see 
surgical numbers not only from the viewpoint of the 
teacher, but from that of the practitioner in the commu- 
nity. E | 
We wil therefore hear from the investigators, Miss 
Nickerson and Dr Colton, and from the surgical viewpoint 
as expressed by Dr Seth Harvey, who is in practice in 
Falmouth, Mass; Dr Richard Egdahl, executive vice presi- 
dent for medical affairs at, Boston University and 
professor of surgery there; Dr: Jack Babson, who is in 
practice in Plymouth, Mass; Dr W. G. Austen, who is 
professor of surgery at Harvard and head of General 
Surgical Serviees at the Massachusetts General Hospital; 
and Dr William V. MeDermott, professor at the New 
England Deaconess Hospital. 

First we will call on Miss Rita Nickerson, biostatistieian 
to the Department of Preventive and Social Medicine, 
whose work in this study was conducted under the leader- 
ship of Dr Osler L. Peterson. Miss Nickerson was respon- 
sible for the data acquisition and analysis of the total 
surgical work loads over the course of a year for four 


distinet regions of the country. This study, now regarded 


as a surgical classie, is called the "area study." It is our 
privilege first, therefore, to hear from Miss Nickerson. 


Miss NICKERSON: This study of surgery in four areas of 
the United States is a project we have been working on for 
the last four years. The study sought to examine all in- 
hospital operations performed during a calendar year for 


Surgical Work Patterns—Moore et al 125 










SSS LETTS 


TERI 
1d 
P X 


"We V RC UR 
|a 2 ^ prov mE) 


Ai 
Ex. 
En 
Duca 
e olv 


^ the entire population, in four geographic areas. Its 
|... purposes were to determine who performed the operations 


- and to explore the relationship between various physician 
characteristics and operative work loads. The ultimate goal 
- -was to provide a sound data base for a surgical manpower 
. policy for the United States. Regardless of his other work, 


the volume of a surgeon's operative work may be regarded 
as a general index of his professional activity. 

The details of the study methods are published in the 
SOSSUS short form report,’ but I will highlight some of the 
essential features of the study plan. Every hospita. in each 
of the study areas was contacted and all hospitals agreed to 
participate. This 100% cooperation was essential to the 
success of our study. A study team was then sent to each 
hospital to collect the basic data: the names of specific 
operations performed and the physician performing the 
operation. Those were the two key bits of information. For 
each physician who performed an operation during 1970, 
his total in-hospital surgical work was aggregated over all 
hospitals in the area in which the surgeon performed 
operations. Biographie information on each of the physi- 


cians who performed surgery was obtained from the 


directories of the American Medical Association and the 
American Osteopathic Association. We have thus collected 
information on the total operative work for each physician 
and related it to his personal characteristics. This is the 
unique feature of the area studies. It enabled us to 
examine the physician’s total work load relative to his 


| n — specialty, board certification, age, and other characteris- 


ties. 

Early in our study we recognized that simple counts of 
operations do not provide a satisfactory measure of opera- 
tive work, since operations vary enormously in their 
complexity. For example, a tonsillectomy is not equivalent 
to a partial gastrectomy in the time and effort expended 
by the surgeon. A plan was therefore adopted based on the 
California Relative Value (CRV) Scale, which assigns to 
each operation a numerical weight corresponding to its 
complexity and the time required to perform it, as well as 
the preoperative and postoperative care. Thus, operations 
could be aggregated on a weighted basis. The CRV- 
weighted operative work formed the basic measurement or 
index of a physician's total surgical care productivity in 
these studies (set by the California Medical Association 
primarily as a guide to determine fees that reflect the 
relative time and effort spent by the physician doing a 
specific operative procedure’) (Table 1). 

-= One surgical procedure per hospitalization was tabu- 
lated. If more than one was performed during a single 


— hospital stay, only the one defined as the most complex, 


(that one with the highest CRV weight) was selected as the 
principal procedure. In a small proportion of hospitaliza- 
tions secondary procedures were performed. These 
composed a very small fraction of the total CRV weight of 
the principal procedures and their inclusion would not have 
altered the findings. 

For simplicity, the data from the four study areas have 
been eombined here. You will see in the SOSSUS report 
that there was variation among the areas in their demo- 
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Table 2.—Percent Distributions by Primary Specialty of 

Physicians Performing Operations, Operative 
Procedures, and CRV-Weighted Work* 
Distribution (96) 
OOS OTT 





CRV = 
Principal Weighted 
Operative Operative 
Physicians Procedures Work 





















Primary Specialty (N = 2,700) (N = 256,619) (N=2,228,891) 
Surgical specialists 
Board-certified 


Not certified 





General practitioners 
With second 
surgical specialty 


Medical specialists 


Internists 12.2 1.1 ; 

Pediatricians 3.5 0.2 0.1 

All others 5.9 0.6 0.4 

Tota 21.6 1.9 1.2 
Osteopathic 

physicians 

Surgeons 3.0 2.1 1.9 

All others 0.7 0.2 0.1 

Total 3.7 2.3 


Tota 


* Adapted from Nickerson et al.? Excludes interns and residents and their 
work; interns and residents performed 1096 of both the operations and the 
CRV-weighted work. 


graphic characteristics, their physician/population ratios, 
and their operation rates. However, the combination of 
these four areas together is supported by an analysis that 
showed that the particular study area was relatively 
unimportant compared to surgical specialty, certification - 
status, and age in characterizing the work loads of surgical 
specialists. Together, the four areas (although not a 
random sample of the United States) refleet patterns of 
care more characteristic of the total country than does any 
single one. Also supporting the combination of areas is the 
fact that the rates for specific procedures for the combined 
areas were similar to those for the total United States as 
reported by the National Center of Health Statistics. 

The area studies are based on a total of 285,000 operative 
procedures performed in the four areas by 2,700 physicians 
who have completed their training and by interns and 
residents. In Table 1 is shown the spread in complexity of 
these procedures as measured by their CRV weights, which 
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Table 4.—Percent Distribution of Surgical Specialists 
Performing Operaticns, by Number Performed 
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range fom 0 to 80 (inguinal herniorrhaphy, for instznce, is 
Scorec as 9 points). The score of 80 was given for a heart 
transpl-nt—and. we did not actually have one of those in 
our study. Sixty-eight was the highest CRV score that 
oceurmee, which was for direct cardiac revascularization. 
Note that about one sixth of the procedures had weights ef 
less thaa 4. A CRV weight of 4 includes procedures sach as 
cystoszœ@y or bronchoscopy. About one third of the 
procecures had weights between 4 and 4.9. This range 
includes normal vaginal delivery, tonsillectomy, anc dila- 
tion 2nc curettage. At the upper end of the scale, about one 
quarter 5f the procedures had CRV weights of between 10 
and 20. Sholecystectomy (at 14.5) and abdominal hyszeree- 
tomy fal into that group. Only 10% of all the operative 
procedumes had a CRV of greater than 20. This includes the 
more complex procedures such as excision of an intrarerte- 
bral cartilage or repair of an aortic aneurysm. Thus, it is 
eviden- hat there was a wide spread in the complexity. 
In Table 2 are shown the primary specialty and work 
loads ef the 2,700 physicians (exclusive of interns and 
residerts and their operative work) who performed 257,000 
of the sal procedures. Twenty-seven thousand (9.5%) of 
the total proeedures were performed by interns and resi- 
dents. Their work will not be included in the remainder of 
this presentation. Surgical specialists composed about 48% 
of all thephysicians who performed at least one operative 
procedure during 1970 in these areas. They did 88% of all 
the CR Vaveighted operative work. Board-certified special- 
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Annual Distribution (%) 


bution of Surgical Specialists 
y Annual CRV-Weighted Work 
w 








CRV = Weighted 
Work Certified Not Certified 
<1008 4.7 12.2 
500-999 14.6 23 
1,000-1,999 _ 38.7 29.1 
2,00C-2,999 22.5 13.8 
— 3,000 11.8 4.9 
Total 100.0 99.9 
Median 1,616 956 





ists did about 65% of the work and nonboard-certified 
specialists did 23% of the work. General practitioners 
composed about 27% of all the physicians who performed 
operations, yet they did only about 9% of the CRV- 
weighted work. Medical specialists composed about 20% of 
the physicians who performed operations (endoscopies, for 
example), and they did only 1% of the CRV-weighted 
annual work. Osteopathic physicians were not very 
common in the areas that we studied. This 4% of physicians 
did only 2% of the total work. We will not refer to the 
osteopathie physicians in the remaining figures. 

In Table 3 is shown the complexity of the operations 
performed by each of these various primary specialty 
groups. Fer each group the largest proportion of all 
procedures was at a CRV of 4 to 4.9. These were the most 
commonly performed procedures. The surgical specialists 
had a large proportion of their procedures (35% to 40%) in 
the higher CRV values. About 12% of the procedures done 
by the board-certified surgeons were of the highest 
complexity (CRV = 20). As for the general practitioners, 
the bulk of their work (64%) was in the range of 4 to 4.9; for 
the medical specialists, about 75% of their work had a CRV 
of less than 5. ^ 

The remainder of this presentation focuses on the 
surgical specialists, both board- and not board-certified, 
who did 88% of the operative work. Table 4 shows their 
percentage distribution by number of operations per- 
formed. About 15% of the surgical specialists certified in 
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certified 
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Age 


x Data not reported 
for N<10 


E Board Certified 


Lus Board Certified 


Fig 1.—Mean CRV-weighted work load per surgical specialist by age and certification (adapted from Nickerson et al’). 


their specialty did fewer than 50 operations a year; 31% did 
between 100 and 199 operations a year. Somewlat over one 
third, or about 38%, did 200 or more operations a year. Of 
those without certification, about 30% did fewer than 50 
operations a year, and a smaller proportion, about 23%, did 
over 200 operations a year. 

Table 5 shows the distribution of surgeons by their CRV- 
weighted work load. As stated earlier, this is the better 
way to look at these data for comparative purposes. Only 
about 12% of the board-certified surgeons had an annual 
CRV-weighted work load of less than 500 points (about one 
typical operation—appendectomy or hernia repair—a week, 
each of which approaches the typical median value of 9.7), 
whereas 29% of the nonboard-certified surgeons had a very 
low load, less than 500 points. 

If a surgeon performed four typical operations a week 
for 50 weeks, his CRV would be about 2,000. One third of 
the board-certified surgeons had CRV annual work loads of 
2,000 or more, whereas less than 20% of the noncertified 
surgeons did. Twelve percent of those board-certified 
surgeons had work loads of 3,000 or greater: equivalent to 
six or more typical operations a week, while only 5% of the 
noncertified surgeons were in this category. 

The age of the surgeon was an important variable in 
relation to his work load. Table 6 shows the age distribution 
of the 1,284 surgical specialists. About 27% were under 40, 
one third were 40 to 49, 25% were in their 50s, and about 
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16% were 60 or older. The second column in Table 6 shows 
the percentage of the physicians in each age group who 
were board-certified in their specialty. This varied with 
age, the highest proportion (81%) of those eertified being in 
the 40 to 44 age group. If one analyzes the annual work load 
by age there was great variation, but for each age group 
the board-certified surgeons had a higher work load, as 
shown in Fig 1. The peak work load was at age 40 to 44 for 
those certified, and at a lower age, 35 to 39, for those not 
certified. 

Primary specialty was also a very important variable 
related to work load. In Table 7 are shown the ten surgical 
specialties identified in the American Medical Association 
directory, according to the frequency with which they 
occurred in our four areas. The largest group, the general 
surgeons, composed about one third of all those performing 
operations. About 20% were obstetrician-gynecologists, 
and all the others were much smaller portions of the total 
as shown. The second column illustrates the variation in 
the pereentage of surgeons in each specialty who were 
board-certified. The rate varies from a low of 60% among 
the obstetricians to a high of 87% among the thoracic 
surgeons. Overall, 65% of surgical specialists were certi- 
fied. Figure 2 shows the mean CRV work load by specialty. 
Within each specialty, the  board-certified surgeons 
performed a higher mean annual CRV work load than 
those not certified. The range in work load for board- 
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Fig 2.—Mean CRV-weighted work load by specialty and certification. 


certifed surgeons was from a low CRV of 1,092 for 
ophtizismologists to 2,774 for the thoracic surgeons. The 
distriortion of work loads for the noncertified surgeons 
was mech lower, from about 694 for ophthalmologists to 
1519 far urologists. 

Let vs further restrict our examination to those physi- 
cians wno have the highest work loads: the board-certified 
surg:ca specialists. Table 8 shows the mean CRV-we ghted 
work Icads in rank order for the board-certified surgieal 
specialists only. The colon/rectal specialty is not shown 
separately in subsequent figures because of their smell 
numbers. Presented in the second column are the calcu- 
lated 2euivalent "typical" operations for each specialty 
based cn the mean CRV value (9.7) for all operations 
performed by board-certified surgical specialists. All 
surgicakspecialists performed 179 typical operations, which 
is equw-lent to their 1,735 CRV-weighted work load. All of 
the sgedalists performed on the average fewer then 300 
typica eperations. The thoracic surgeons performed abovt 
286 suck operations per year to achieve their work load, 
while -he ophthalmologists performed only 113. There was 
great variation among specialties- more than a two-fold 
differenee. Table 9 shows the median CRV-weighted wor« 
load, anether measure of average work. The median is the 
9076 pairt; it is that point that divides the distribution of 
physiemas in half. That is, half the physicians had CRV- 
weighte work loads (or number of operations or CRV per 
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ee 


operation) of less than the values shown here. These 
median values were slightly lower than the mean due to the 
skewness of the distributions. 

This table also clearly illustrates the importance of using 
a weighted system in comparing operative work. For 
example, the thoracic surgeons had a much higher 
weighted work load than the obstetricians, while the latter 
did a larger number of operations. The operations 
performec by the thoracic surgeons were of a much higher 
CRV value. 

The coraposition of the work loads of board-certified 
surgeons vary considerably from specialty to specialty. For 
some, a wide range of procedures were performed, while in 
other specialties a much narrower group of operations 
composed the total work load. Let us examine some of the 
individual eperative procedures that were performed by 
members cf each specialty. Table 10 shows, for each of the 
specialties. those individual procedures that constituted 5% 
or more of the work load of board-certified specialists. For 
the first specialty shown, general surgery, cholecystectomy 
constitutec on the average 10% of the total CRV-weighted 
operations performed. Three procedures, repair of inguinal 
hernia, appendectomy, and cholecystectomy, composed 
about one quarter of all of the CRV-weighted work 
performed by the general surgeons. The remaining 75% 
was made up of a wide variety of procedures, each less than 
5% of the weighted work load. The second column shows 
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Table 6.—Age Distribution of Surgical Specialists* 





No. of % With Board 
Age, yr Specialists Certification 
94 10.6 





Unknown 
Total 


* Adapted from Nickerson et al.’ 
TN < 10. 









Table 8.—Mean CRV-Weighted Work Load of 
Board-Certified Surgical Specialists* 





Mean 
CRV-Weighted 
Work Load 
per Surgeon 


Equivalent 
Typical 
Operations} 













Thoracic surgery 2,774 286 
General surgery 1,886 194 
Neurosurgery 1,879 194 
Obstetrics/ gynecology 1,865 193 
Plastic surgery 1,773 183 
Orthopedic surgery 1,673 172 
Urology 1,569 162 
Ophthalmology 1,092 113 
All surgical specialists 1,735 179 





*Excludes colon /rectal surgeons. 
+Mean CRV value of operations performed by board-certified surgical 
specialists was 9.7. 


percent of total operative procedures for each. Two other 
specialties, plastic surgery and thoracie surgery, each had 
five procedures that composed around 40% of all of their 
work. For the urologists, orthopedic surgeons, and neuro- 
surgeons there were a very few procedures that together 
composed about 50% of their work loads. For the otolaryn- 
gologists, ophthalmologists, and obstetricians, a very few 
procedures made up a very high proportion of their work 
load: 62%, 75%, and 82%, respectively. For the ophthalmol- 
ogists, there was one procedure, lens extraction for cata- 
ract, that was 64% of the weighted work load, and for the 
otolaryngologists, 25% of their work was tonsillectomy and 
adenoidectomy; tonsillectomy alone was an additional 6%. 

In Table 11 we are not concerned with the complexity 
(CRV weight) of the operations, but with the three 
procedures that were the most often performed by each 
type of surgical specialist. For example, repair of inguinal 
hernia was the procedure most frequently performed by 


general surgeons: 91% performed at least one inguinal 


hernia repair during the year. The median number 
performed by those who did this procedure was 19. There 
was at least one general surgeon who did 104 inguinal 
hernia repairs during that one year. All of the plastic 
surgeons, as you would expect, performed excision of skin 
lesions, with a median of 17 such procedures and a 
maximum number of 107 in a year. About 84% of the 
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LI 
No. of % With Board 
Specialty Specialists Certification 
General surgery 427 62.1 
Obstetrics/gynecology 262 60.3 L} 
Orthopedic surgery 167 71.3 
Ophthalmology 144 * 65.3 
Urology 94 68.1 
Otolaryngology 82 67.1 
Neurosurgery 51 62.8 






Thoracic surgery 28 89.3 
Plastic surgery 24 9.2 
Colon /rectal surgery 5 60.07 


Total 1,284 64.9 


* Adapted from Nickerson et al.’ 
1N < 10. 











Table 9.—Median CRV-Weighted Work Load, Number of 
Operations, and CRV Weight per Operation of Board- 
Certified Surgical Specialists * 










CRV- No. of 
Weighted Oper- Average CRV 
Work Load ations per Operation 























Thoracic surgery 


Obstetrics/ gynecology 1,786 266 6.6 
General surgery 1,783 172 10.3 
Plastic surgery 1,727 186 9.5 
Neurosurgery 1,678 76 24.1 
Urology . 1,628 156 8.9 
Orthopedic surgery 1,565 130 11.8 
Otolaryngology 1,306 197 6.4 
Ophthalmology 917 60 16.3 


All surgical specialists 1,616 





*Excludes colon/rectal surgeons. 


thoracic surgeons performed bronchoseopies, with a 
median of 19 and one with a high of 47. Cystoscopy was 
performed by 95% of the urologists, with a median number 
of 42 cystoscopies and a maximum of 184. As is noted on 
this table, at the level of the third most often performed 
procedure the median number performed was very low 
compared to the top activity rate; also, the maximum 
numbers were much lower. 

It is interesting, I think, to point out that among the 
otolaryngologists, there was one who performed 398 tonsil- 
lectomies in that year, or about eight a week for a 50-week 
work year. Among the obstetrician-gynecologists there 
was at least one who performed 445 deliveries a year. At 
least one gynecologist performed 122 total abdominal 
hysterectomies in that year. 

Those are just a few of the data from the study. Today 
we have tried to focus on who has performed most of the 
operative work. We have seen that the board-certified 
specialists have the highest operative work loads of all 
physicians, but their work loads do not seem to be unusu- 
ally heavy. Do you, as surgeons, feel that these work loads 
are too low? Are there too many physicians performing 
operations? Should work loads be increased? Could they be 
inereased? Those are only a few of the questions that can 
be raised, and appropriately so, in discussing these data 
with a group of surgeons. 
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Table 10 —individual Procedures Constituting 5% or More of CRV-We ghted Work of Board-Certified Surgical Specialists 
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Total CRV-Weighted Total Operative 
Specialty Procedu-e Operations (96) Procedures (96) 
Genera! surgery Cholecystectomy 10.0 7.2 
Inguinal hernia repair 9.5 11.0 
Appendectomy 5.1 5.6 
r Total 24.6 =a 
=testic surgery Lip and mouth 10.9 6.3 
Correction of cleft palate 9.2 5.3 
Internal rhinoplasty 8.6 uv, 
Facial rhytidectomy 6.1 1.9 
Reconstruction of auricle o: ear 5.0 2.6 
Total 39.8 e 
—heoracic surgery On valves of heart (with inert material) 14.0 5.1 
Cardiac revascularization (direct) 11.2 3.1 
Segmental resection of lunc i 7.2 5.3 
On atrium, septum, or ventricular assist device 5.7 2.2 
Insertion of pacemaker 5.4 9.1 
Total ` i 43.5 gi 
ra@logy Transurethral prostatectomy 37.0 16.4 
Cystoscopy and urethroscory 7.2 32.0 
Suprapubic prostatectomy 5.8 2.6 
Total i 50.0 s 
Crt»opedic surgery Arthroplasty of hip 16.3 5.7 
Excision of intervertebral ca tilage 10.6 4.2 
Open reduction with internal fixation 8.9 8.8 
Excision of cartilage in knee joint 7.5 6.4 
Spinal fusion 6.9 2.6 
Total 50.2 E 
Neurosurgery Excision of intervertebral cartilage 26.2 20.6 
Laminectomy 16.0 14.5 
Spinal fusion 10.8 7.9 
Excision of brain tissue 5.9 3.6 
otal 58.9 Hu 
®roaryngcology Tonsillectomy and adenoidectomy 24.9 41.2 
Stapedectomy 14.5 .8 
Internal rhinoplasty 9.2 5.1 
Type | tympanoplasty 7.0 3.5 
Tonsillectomy alone 5.9 9.8 
Total 61.5 ae 
Ophthalmology Extraction of lens, intracapsuwar 64.0 49.9 
Resection of muscle or tendon, ocular 6.4 7.1 
Advancement or recession of eye muscle 5.0 5.6 
Total . 75.4 zo 
Csstetrics/gynecology Vaginal delivery 30.9 52.0 
Total abdominal hysterectomy 21.2 8.9 
Total vaginal hysterectomy 9.5 3.5 
Ligation of fallopian tubes AB. s 4.2 
Diagnostic dilation and curettage 7.3 12.3 
Cesarean delivery 5.4 3.6 
Total 81.9 


Dr Moore: Thank you, Miss Nickerson. The daza you 
haveshown us today are both fascinating and unique. Such 
astucy of what surgeons actually do, all-inclusive and for 
an en ine year, has not previously been done. I can strongly 
recoramend that all surgeons concerned about our profes- 
sion rezd over and review the area study section of the 
SOSS JS summary report. 

Ber we pass along to Dr Colton's presentation on tke 
questi»r naire study, a few words of explanation might be 
helpfid o those reading anc studying the presentation by 
Miss Nickerson. 

Firs as to the "CRV-weighted operative work load.” 
Opera. iens can simply be enumerated, in which case large 
numbers of very simple operations might be done by one 
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surgeon, yielding a number of operations the same as a 
surgeon working a much heavier operative work load 
because o* more complex cases. One way to even this out 
has been to make an arbitrary rating of operations 
according to the number of "hernia-like operations" 
(hernia equivalents‘) that the operations represent. 
Another alternative is to use one of the widely adopted 
relative value scales. The California Relative Value Seale 
puts into balance the actual technical complexity of the 
operation, its duration, the length and complexity of the 
anesthesia. and some components of preoperative diag- 
nostic and postoperative care. In the CRV scale a hernia 
rates 9.0; a hystereetomy, 16.0; and diagnostic dilation and 
curettage, 4.0. 
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‘Inguinal hernia repair 
Cholecystectomy 
Appendectomy 
Excision of skin lesion 
Internal rhinoplasty 
Lip and mouth 
Bronchoscopy . 

Thoracotomy and pleurotomy 
Segmental resection of lung 
Cystoscopy 

Transurethral prostatectomy 
Transurethras excision of bladder lesion 
Closed reduction without internal fixation 
Open reduction without internal fixation 
Excision of semilunar cartilage 

Excision of intervertebral cartilege 
Laminectomy 

Craniotomy 

Tonsillectomy and adenoidectomy 
Tonsillectomy alone 

Internal rhinoplasty 

. Extraction of lens, intracapsular 
Resection of muscle or tendon. ocular 
Advancement or recession of eye muscle 

Vaginal delivery 

Diagnostic dilation and curettage 

Total abdominal hysterectomy 


*Adapted from Nickerson et al.’ 


| "Genera surgery 
Plastic surgery 


Thoracic surgery 






















Urology 
Orthopedic surgery 
Neurosurgery 
Otolaryngology 
Ophthalmology 


Obstetrics/ gynecology 


When a surgeon 's annual work load is listed as numbers 
of operations it is rather deceiving. Clearly, the complexity 
of the operations is of key importance in understanding 
this load. The CRV-weighted work load is thus the total 
annual accumulated CRV weights of operations per- 


. formed. If a person did one hernia operation a week for 50 


weeks, this would be a CRV-weighted work load of 450 for 
the year. The mean CRV-weighted work load in this 
country for board-certified surgeons lies in the region of 
1,600 to 2,000. That is a little bit more than four hernias a 
week. Busy surgeons and those doing very complex surgery 


often run CRV annual weighted work loads of 3,000 to 


3,600. 
. The income of surgeons is directly related to their 
surgical work load and seems to be more closely related to 


^ some corrected or weighted work load such as the CRV- 


weighted work load. It is therefore an important number in 
considering the work of surgeons. Similar ways to rate or 
weigh the work of other physicians will be very helpful in 
the future. 

One point that many find surprising is that the "fringe 
operators" (that is, internists doing the occasional opera- 
tion such as endoscopy, the pediatricians, general practi- 


 tioners, and part-time surgeons) are so large in number, 


yet do so little of the total work of the nation in surgery. 
This is most especially true when the CRV-weighted work 


.. loadsare calculated. Then it becomes evident that the full- 
time board-certified surgeon, peaking out his lifetime 
work load and earnings in the age group 45 to 55, does the 


great majority of the surgieal work in the Urited States. 
There are many interpretive aspects that need further 
comment, that we will dwell on a little later. I should only 
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86.4 ja 1 
100.0 17 107 
78.9 65 
94.7 8.5 38 
84.0 19 47 
92.0 6 29 
80.0 7 TW M 
95.3 42 184 
90.6 30.5 101 
90.6 13:0 30 
92.4 15 108 
89.9 10 66 
92.4 8 44 
87.5 15.5 70 
93.7 9 41 
81.2 7 20 
94.5 69 398 
89.1 17 70 
52.7 14 81 
93.6 31 140 
79.8 5 34 
713 3 26 
94.3 147 445 
98.1 30 195 
98.1 20 122 


mention that in ophthalmology it is of course to be 
expected that the total number of operations will be low. 
Ophthalmology is largely an office practiee specialty; an 
extremely busy ophthalmologist, who may have free time 
on his ealendar only months ahead, may still be doing 
only one or two cataract operations a week. Some ophthal- 
mologists who are interested in other aspects of ophthal- 
mology may not do any cataract extractions. So, that is a 
special case, and the numbers of operations and those 
averages and means should not be plugged into national 
figures for other kinds of surgeons, resulting in a factitious 
distortion of surgical work loads. 

As to the data on board certification, we must all recall 
that in urology, neurosurgery, and thoracie surgery, a year 
or two of practice is required prior to board certification. 
Some of these younger people are therefore listed in the 
nonboard-certified category, but they are board-qualified 
and in the process of examination. Do recall that the 
intern-resident data are not included in the later 
summaries of the operative work loads. About 96% of 
interns and residents are in training programs supervised 
by board-certified surgeons. In any sort of national over- 
view, we must consider the total cohort of accredited 
surgeons: namely, the board-certified personnel plus their 
residents in advanced years of training. It is this group 
who are doing “board-certified surgery.” In any type of 
national policy question, it is this total group that must be 
considered (ie, board-certified personne! plus their resi- 
dents), and such data are essential in making comparisons 
between countries and between specialties, as, for exam- 
ple, in considering the total number of board-certified 
internists, pediatricians, ete. 
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Let us turn now t9 another area of the SOSSUS effort. 
This was likewise carriec out under the general direction of 
Dr Jsler Peterson, professor of social and preventive 
medicine at the Harvard Medical School. This was the 
qa-ienal surgical questionnaire. It was an activity in which 
men of you in the audience have participated because we 
sert out tivo test questionnaires before we finally settled 
or oze that was viable. The questionnaire study was not 
comfiaed to these four regions. It was a national effort. The 
questionnaire form was sent out over the signatures of Dr 


_J. Erzlebert Dunphy as chairman of the Board of Regents 


of the American College of Surgeons, and mysel^ as 
president of the American Surgical Association. It was in a 
sense a personal letter to almost 10,000 surgeons asking 
themif they would beso kind as to take time out from their 
busy schedule and send us back data for analysis. 

br Walter Hauck of the Worcester (Mass) Polytechnic 
Institute has carried out the analyses of these data, in 
colboration with Dr Klim MacPherson of Oxford Univer- 
sity and Dr Theodore Colton, under the direction, as I 
memtpned, of Dr Osler Peterson. This morning Dr Colton 
is grirg to give us a view of the high spots of this naticnal 
surgical questionnaire study. 


De JoLTON: I am going to do something similar to what 
Mise Yickerson has just completed. I will try to present a 
different aspect with a series of tabulations from :he 
quesciennaire study, im addition to those that appeared in 
the summary report. My goal is to flesh out some of the 
detads 

In dstinguishing between the two studies, an important 
point ®© emphasize is that the area studies looked at the 
official record, namely, what was available from the reccrd 
room end the operations log books of the participating 
hospizéis regarding operations that were performed. The 
information from the questionnaire study was obtained 
directly from the physicians themselves. The question- 
naires vere sent to 9,844 physicians and 388 osteopathic 
surgeors nation-wide, and a 75% response obtained. The 
physicians were selected as a random sample of 12.5% of all 
those listed in the AMA registers of March 1972 as having a 
primary, secondary, or tertiary surgical specialty; the 
osteapa_hic surgeons were selected as a 25% sample from 
the 1777 American Osteopathic Association list. I will not 
spend any time with the survey methods. Some aspects 
were summarized in the SOSSUS report, and I will be glad 
to prevrle details on request. In this presentation I shall 
deal wth responses to questions regarding annual 
numbers of operations and annual net income. 

One very important part of the questionnaire was what 
we cal. tne “log diary." For a particular, randomly selected 
day the "espondent surgeon was asked to report all of his 
profes: ienal activities. By cumulating the log diary results 
over a a-ge number of respondents we obtained estimates 
of how sirgeons, on average, allocated their time among 
various sorts of activities, and, of course, an estimate o? 
their average work week. I will deal with these log-diary 
data ae well. | 

Figure 3 shows the median annual number of operations 
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performed. The question was, "How many major oper- 
ations and deliveries did you do this past year?" Unlike the 


area s udies, we were unable to assign weights to oper- 


ations of different complexity, so it was not possible to 
obtain a CRV-weighted work load. The figures I shall cite’ 
are thereported crude numbers of major operations. It was 
up to the respondent himself to determine what he consid- 
ered a major operation. 

The sssential results are very similar to those Miss 
Nickerson presented. Among all the board-certified 
surgeons the median number of operations was 185; among 
those who were not certified the median number of 
operatiens was 130. Just as in the area studies, the board- 
certifiec surgeons performed more operations than those 
who were not certified. Likewise, the median annual 
number of operations varied by specialty. Among the 
board-certified surgeons the lowest median oceurred 
among the ophthalmologists, the highest among the plastic 
surgeons and thoracic surgeons. 

An ingeresting point about the questionnaire study is 
that not only did we inelude in our sample surgeons who 
were lized in the AMA directory, but we went to the 
American Osteopathic Association and obtained a sample 
of osteopathic physicians as well. In Fig 3 you will note that 
the med:an annual number of operations of the certified 
osteopataie surgeons (that is, those who were listed in the 
directory as having certification by the Association) was 
very sim lar to that of the board-certified surgeons holding 
MD degrees, and likewise for the osteopathic surgeons who 
were not certified. 

Figure4 shows median operative work loads by age. For 
board-cemtified surgeons, operative loads rose fairly 
sharply, »eaked somewhere between ages 40 and 50, and 
then decl ned rapidly as age increased. In each age group 
the certided surgeons had higher operative work loads 
than norcertified surgeons; in fact, the noncertified 
surgeons" work loads peaked at a somewhat later age than 
those of the certified surgeons. This is in contrast to the 
findings im the combined area study. No explanation for 
the difference is available. It is presumably merely a 
reflection of the substantial difference in the mechanics of 
the two studies. 

I shoulc stress that this is not a time progression. It is a 
temporal *ross-section of respondents by age. Obviously, 
some indi-iduals who were not certified at the time of the 
study woud achieve certification within several years and 
would change their classification to that of a certified 
surgeon. .t is unlikely, of course, that a noncertified 
surgeon over age 50 would eventually achieve certification. 
The point 55 that in interpretation of the age relationships, 
one should be wary that this is not a time progression but a 
cross-sectienal look at the effect of age. 

Figure ^ shows the median number of operations by 
practice arrangement. Operative work loads were highest 
among the board-certified surgeons in single-specialty 
groups, multispecialty groups, and partnerships. Among 
certified surgeons, those in solo practice were somewhat 
lower in their median operative work load, hospital-based 
surgeons e-en lower, government yet lower, and lowest 
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Fig 3.—Median number of major operations by specialty. 
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Fig 4.—Median operative work loads by age and certification 
(from Hauck et al). 
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were academic certified surgeons. 

For the first five pairs of bars in Fig 5, the certified were 
higher than the noncertified. It is interesting to note 
(although the numbers are small) that among the govern- 
ment surgeons and academic surgeons, the noncertified 
have somewhat higher median operative work loads than 
the certified. In summary, then, the variables that seem to 
be most strongly related to operative work load are age, 
specialty, and practiee arrangement. 

Let us now look at surgeons' incomes. Figure 6 shows 
median annual net income by the same classifications, 
namely, specialty and certification. Among all certified 
specialists, the median annual net income was $50,000; 
among those not certified it was about $37,000. In each 
group, those who were certified had higher median annual 
net incomes than those who were not. Certified otolaryn- 
gologists had the lowest median net income at $45,000, 
while orthopedie surgeons had the highest at $60,000. 
Certified neurosurgeons and urologists seemed to be a bit 
above average for all certified surgeons, while in the 
remaining groups the median values clustered about that 
for all certified surgeons. If one compares Fig 3 with Fig 6, 
there appears to be less variation among the specialties in 
their median net incomes than there was in their median 
operative work loads. 

The data on median income by age for certified and 
noncertified surgeons exhibits a pattern similar to that for 
median number of operations by age. Median net income 
rises sharply, reaches a peak, and then declines. Among the 
certified surgeons it rose from $35,000 at age 31 to 35 to a 
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Among certified surgeons who were over 70, it declined to 
$25,000. Among those who were not certified, the peak 
oceurr2e at a somewhat later age, namely, 45 to 55. At each - 
group tue median income of noncertified surgeons wes. 
about $20,000 les 
certified Seas LOT 

Figure 7 shows median net income b 
ment. T'aose who practiced in single s 
the highest medizn net income. Partn 
behind, while multispecialty groups and solo practitioners 
were a lEtle bit lower. Lowest in income were the gowern- 
ment su-geons, while the hospital and academic depart- 
ment sumgeons had similar median incomes. In summary, 
income zppears to be as one might expect: related to 
specialty board certification, age, and practice arrange- 
ment. | 

Figu-e 8 shows a scattergram by geographical region of 


y practice arrange- 
pecialty groups ha4 
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ns by practice arrangement. 
the United States (the nine census divisions) and plots the 
relationship between the median number of operations 
. performed by all surgeons in the study and their net 
. incomes. The East-South Central region seems to be the 
M | extreme. Surgeons in that census division had the highest 
median number of operations and also the highest median 
net income. New England displayed one of the lowest 
median net incomes. The median number of operations and 
median net income of surgeons in the Pacific region are an 

anomaly; surgeons in this region maintained a high income - 
. although their median operative work load was low. The 
essential point of Fig 8 is that the number of operations 
performed seems to have a fairly good degree of relation- 
ship with net income. The more operations that were done, 
the higher was the net income. If these data were 
restricted just to the board-certified specialists (which are 
not shown here), the rank correlation is 0.88, which is quite 

high. j 
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Fig 6.—Median annual income by specialty. 


Let us now turn to the results of the log diary, which 
concerns how the respondents spent their professional 
time. From the respondents' replies regarding their partic- 
ularly assigned reporting day, we first obtained an esti- 
mate of total work week, namely, their total time spent in 
all professional activities. We excluded personal time and 
time in transit. The figures are based on a 48-week work 
year, and amount to an average of about 40 to 50 hours per 
week. A log diary study similar to the surgical question- 
naire study had been conducted among Harvard faculty 
and yielded results of the same order of magnitude. The 
average work weeks of various categories of Harvard 
medieal faculty also came to about 45 hours when spread 
over a 48-week work year. That is not to say that there 
were some weeks in which respondents in both studies may 
have been very busy and worked 60 to 70 hours. The point, 
however, is that when averaged over a 48-weck work year 
(this assumes two weeks of legal holidays and two weeks of 
vacation) it amounts to 45 hours a week. 

It is interesting to note that with our previously consid- 
ered responses on operations and income there were gener- 
ally sharp: differences between board-certified surgeons 
and those who were not certified. With regard to mean 
total. professional week, there was little difference 
between the specialists with and without certification. The 
lowest mean work week occurred among ophthalmologists, 
who averaged 37 hours per week, while the highest 
occurred among the board-certified thoracic surgeons, at 
55 hours per week. Note that a seven-day, eight-hour-per- 
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day schedule amounts to 56 hours a week. 

Table 12 presents the percentages of total professional 
time spent in various activities. I must emphasize that the 
activity categories in Table 12 are not mutually exclusive. 
For example, hospital time appears as a separate category, 
but is also a portion of direct patient care as well. 

More than three quarters of the time of board-certified 
surgeons was spent in activities classified as direct patient 
care. This varied from roughly about two thirds of the time 
of the board-certified thoracic surgeons to over four fifths 
of the time of the ophthalmologists. While the ophthalmol- 
ogists did not seem to be working very long work weeks 
compared with the other specialties, they were surely 
spending a large proportion of their time in direct patient 
care. Note that among all surgeons, more than half of total 
professional time was spent in the hospital, although there 
was quite a bit of variation by specialty. Thoracic surgeons 
spent the largest proportion of time in the hospital (70%), 
while ophthalmologists spent the least (27%). Time in office 
obviously reveals the opposite pattern, with again quite a 
bit of variation by specialty. 

What percentage of professional time was spent in the 
operating room? Among all certified specialists, the 
answer is about one fifth. Note that professional transit 
time averages about 2% and does not vary much by 
specialty. 

Figure 9 shows the relationship between surgeons per 
100,000 population and median numbers of operations 
among the nine census divisions. It comes as no surprise 
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that tere is a strong negative correlation (rank correcticn have too many surgeons, or too many in the training pro- E È 
of —0.35). In other words, the more surgeons per capita m cess as residents? What should be our surgical manpower 
. an aa the lower were their median numbers of oper- goals for the future? ^T - 
ations im Fig 10, surgeons per capita are correlatec with a 
mediaa 3et income for the rine census division. Hers, the Dr Moors: At this point one or two comments about Dr AN 
Pacifie region is clearly an anomaly. In that region there is —— Colton's presentation may be helpful to students of the » 


R11 2, 


tain a “airly high income. environment nonboard-certified surgeons frequently have 

My ©beagues and I, ir trying to understand these date a large operative work load. N ewly appointed instructors. 

on surzral manpower and their interpretation, have ^ and junior staff may not pass their boards for another year 

several cuestions that I should like to address to the or two, depending on the date at which they finish their 

audience. chief residency. They are often very busy. In addition, in 

Our co»rclusion has been, first, that there are too many — some fields such as urology and neurosurgery, a year or 

_ physicians in the United States who perform operations. It ^ two of practice is a requirement prior to taking the board 

seems sear from the results of the area studies that the examination. 

. surgical specialists could easily assume the operative work The nonbeard-certified surgeon cohort in the United 

of the norspeeialists. Some of our calculations lead us to States could bear redefinition in terms of three categories: 

- believe thet board-certified specialists could easily assume first, young men just out of their residency who are in the 

just abort all the operative work that was performed. This process of taking and passing their board examinations; 

raises the mteresting questions: Are surgical specialists in second, men in the older age group, mostly over 55 or 60, 

the Unitec States working at low operative outputs? By who have been in full-time surgical practice with a high 

how muc& could surgical specialists increase their operat ve ^ standard of excellence, but who started practice before the 

. work load? Hughes et al‘ have stated that, very consis- ^ board system was widely adopted; and third, those individ- 

. tently, the surgeons whom they came across in their uals who have-either failed to pass the boards, have elected 

. Studies s&pulated they could do about ten hernia equ v- not to take the boards, or do not have adequate credentials E 

. alents per week. In terms of our studies, this would amount ^ for board examination because of marginal training. It — . a i 

to somewhat over 400 operations per year. Certainly, fram should be noted that in neither the studies of Miss ‘Nick- OS 

the results »f both the area study and the questionnaire erson nor those of Dr Colton was this differentiation j 

€ study, we heve found very few surgeons who actually had possible, since it would require more biographical informa- 
Such work leads (CRV of 3,500 to 4,500). tion on each surgeon than was available. 

_ My queszien, then, is, what is a feasible operative work Let us now move on to a presentation of some of the 

, load for a surgeon in the United States? Do we presently residency constraint options and manpower implications 


a high sargeon/population ratio, but the surgeons main- topic. Many have found it surprising that in the academic 
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befor» attempting to answer the questions posed by Miss 
Niexerson and Dr Colton. My objective here is to review 
very oriefly the implications of these data as regards the 
preseat number of board-certified surgeons operating in 
this eeuntry, and the implications of the number o° annual 
residency entry slots currently available and the annual 
gracuntion rate from residency. 

The surgical residency training is the end of a long 
educa ional process terminating zt about the age of 32. The 
number of men and women who come out of the “end of the 
gun barrel” is most readily measured by the boarc certifi- 
caticn rate for each specialty. The objection can be raised 
that seme people finish the residency without becom ng 
board--ertified. That applies to graduates of the poarly 
established residencies, and while the course o? those 
"board-flunkers" is of some interest, about 92% to 96% of 
surgicel residents questioned indicated that they vlan to 
take amd pass the board examinations. 

Nonetheless, for demographic and predictive purposes it 
is the board certification rate that is the most exact 
expression, not only of the number completing training 
each year, but likewise of the number actually erteriag 
pract.ee as mature surgeons ready to assume their commu- 
nity r;3b. What we will ultimately be looking at, then, is tae 
relatiorship of the current number of board-certified 
Surgeors to the population, and the impact on that number 
of the board certification rate both now and projected for 
the fitr re. 

But first, what are some 0? the pressures for a dowaward 
adjustment in the numbers of surgeons entering przctice? 
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These downward pressures may be listed as follows: 

1. The current surgical manpower of 52,000 to 54,000 
board-certified surgeons constitutes 17% of practitioners, 
and approximately 24.0 surgeons per 100,000 populations. 
This appears to be a higher ratio than is found in most 
other countries. (The numbers of board-certified surgeons 
and residents in advanced years of training are those 
available for year-end 1974. Both figures are rising annual- 
ly.) 

2. Considering board-certified surgeons together with 
their residents in advanced years of training, which in 
point of fact represents the accredited surgical work force, 
there are a total of 64,000 to 66,000 surgeons constituting 
about 21% of active practitioners, a ratio of approximately 
30.4 surgeons per 100,000 population. 

3. Residency production rates now total approximately 
2,600 new surgeons per year. If this rate were maintained 
constant without change, it would produce a considerable 
inerease in the absolute and relative number of surgeons 
during the next 25 years. 

4. In several specialties of surgery the resident produc- 
tion rate is not constant, but is instead rising rapidly. 

9. The operative rate for the United States is 78 to 85 
operations per 1,000 population per year. This rate is 
gradually rising and appears to be somewhat higher than 
comparabie rates in other countries. 

6. There is a relatively low number of operations carried 
out per surgeon each year. As a general average, board- 
certified surgeons (excluding ophthalmologists) earry out 
200 to 225 operations per year. For those in their peak 
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activity years, the figures approximate 220 to 26) oper- 
ations per year, or approximately five operations per work 
week. 


_ *7. There appears to be a need for more accessibility to 


primary care. It is widely assumed that this will be 
provided by attracting more physicians into primary care; 
this in turn is responsible for the strong pressure to 
decrease enrollment in the specialties. 

Now, when we look at the number of surgeons currently 
in practice in the United States (52,000 to 54,000 board- 
certified surgeons, plus 12,000 to 14,000 trainees in 
advanced years of training as of late 1974) it is hard to 
avoid the conclusion that, were all of the operative work in 
the country (except such things as paracenteses or cardiac 
catheterizations done by internists and pediatricians) to be 
turned over to the accredited surgeons, their work loads 
would be slightly inereased, but at an acceptable level. 

It is the input of residency graduates into that group, as 
indicated by graduation from training programs, that is 
too large. Even if it remained constant at its present rate, 
that input (as measured by the board certification rate) is 
still going to increase the numbers of surgeons per 100,000 
population very substantially in the next 25 years, ie, by 
about 25% to 30%. But in reality, the input rates are not 
constant. In several specialties, the residency production 
rate is still increasing rapidly. If that trend were to 
continue we would certainly overproduce surgeons. There 
are political and social pressures to divert more people into 
primary or first-access physicians. It remains unproved 
that cutting down residencies in surgery or in any other 
hospital-based specialty will drive more people into 
primary care; that is just sort of a presumption everyone 
makes without evidence. And yet, whatever the :mpact on 
other fields, it is not to the benefit of the surgical patient, 
the surgical hospital, or the surgeon himself, if there are 
too many colleagues trying to share a sparse load of 
work. 

Contrary to these thoughts, there are considerations that 
would make one feel that the number of surgeons should 
remain constant or rise slightly. These upward pressures 
are listed as follows: 

1. Many more doctors will be trained and entering 
practice in the next 15 to 25 years. The total number of 
physicians now in active practice, approximately 310,000, 
will increase to the range of 440,000 to 520,000 by 1990 
through 2010. | 

2. This large increase in total number of physicians will 
inerease the total proportion of active physicians from 143 
per 100,000 population at present to at least 170 per 100,000 
population in 1990 through 2010. 

3. This in turn will increase the demand for all specialty 
services, all backup and consultant units, hospital beds, and 
specialists in all fields, and will place a particular pressure 
on the hospital professional services. 

4. Much larger numbers of physicians will be in primary 
care. It is estimated that the current number of approxi- 
mately 140,000 primary care physicians might be doubled 
in the next 25 to 40 years. This will produce an increased 


| pressure for family physicians to engage in major surgery 
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without adequate training, unless there is an adequate 
specialist consultant group available. . 

5. The increase in the number of physicians in primary 
care may actually further increase pressures for surgical 
operations, rather than decrease them. £ 

6. Passage of a national health insurance act or some 
other form of universal entitlement to medical care free of 
any episodic fee restraint will probably result in a sudden 
massive increase in demand for all medical services, includ- 
ing surgery. 

Tables 13 and 14 show data to indicate the impact on 
surgery and the various surgical specialties, with two input 
control assumptions. But first, suppose we let things go on 
growing as they are now. This is a 3% per year increase in 
the board-certification rate, and would produce by 1990 
through 2010 an estimated 125,000 board-certified 
surgeons, 30% of all practitioners. Including an estimated 
25,000 residents at that time, the total comes to 150,000 
surgeons, or 35% of all practitioners and 50.0 board- 
certified surgeons per 100,000 population. 

The second assumption is that surgeon ratios to popula- 
tion hold constant without any upward growth (Table 13). 
This would be a very severe and impractical constraint, in 
my own view. The third assumption, which we are propos- 
ing for implementation, is that we are able to effect, 
through some sort of a national agency, a very constrained 
growth rate of 1% in the population ratio of surgeons every 
five years (Table 14). This permits a modest growth rate 
recognizing the upward as well as the downward control 
pressures. All of us here this morning must realize that this 
goal mandates a strict and immediate downward reduction 
in all residency training inputs and outputs for the next 
five to ten years. 

In considering these data, we have a number of relevant 
issues that we should consider and discuss this morning, 
and they are as follows: 

1. Do these data on the general but modest underoccu- 
pation of fully trained surgeons ring true with your own 
experience? 

2. Would a sharp downward reduction in residency 
training programs, followed later by a gradual growth to 
catch up with the population, work any great hardship in 
patient care? | 

3. Is there any likelihood that improved credentialling 
will make it impossible for the self-styled (but untrained) 
surgeon to do major surgery? This would provide an 
additional work load for those surgeons who have dedi- 
eated their education and their lives to the performance of 
high-quality surgery; it should also help to stop the prolif- 
eration of second-rate surgical programs. 

4. What do we think about the balance of the future: the 
enigma of a slightly underoccupied but highly trained 
surgeon, as compared with the specter of thousands of 
physicians with little surgical training doing all sorts of 
operations alleged to be of low rating on the CRV seale— 
but some very challenging and open to severe abuse? We 
will probably never hit the ideal balance, and some legis- 
lator or sociologist is always going to criticize the two 

fringes of the distribution spectrum. - 


Surgical Work Patterns—Moore et al * 





E 


E! A 





Population at 
Close of Period* 












FCwrent, 2,600 (based on 1968 to 1971 av 
estimzte" for 1975 was 3,200). 


Sheuld the demand of society de that people performing 
highl skilled and dangerous services be accredited 
threuzh an approving body? And are we ready to perform 
this major surgery: a 30% slash in residency output for 
seven to ten years to maintain manpower within reason- 
able l=vels? 

Oar panel today consists of Dr Seth Harvey of Falmouth, 
Mass, Dr Jack Babson of Plymouth, Mass, and three of our 
Bostoa professors: Dr William V. McDermott, Dr W. 
Gerzle Austen, and Dr Richard Egdahl. I would like to 
start with Dr Harvey: a few questions about practize as he 
sees it. The first would be, how many patients do you have 
. to se in the office per major operation performed? 


De daRVEY: In my response I am referring to the work 
of a group practice that has had a fairly constant work lcad 
for the past four or five years and has now grown from two 

 Surgecns to three. As a group we are now seeing about 480 
patien s a month in an ofice, and doing about 43 oper- 
ations 3 month. My personal ratio is about ten office visits 

= per operation. 3 

__  Dz Moore: Both for yourself and for your practicing 

group, the ratio of office visits to operation is about 10:1. 


- Tha: ie an interesting number that I think has to be taken 
___ Into consideration in any look at surgical work loads And I 


_ mus: all to the attention of the audience the fact that a 
-  surgeor doing office practice cannot be referred to as 
=- dabbi re in primary care, unless that is indeed what he is 


. doing All fields of surgery involve a lot of office care, 
a . follow-tp, preoperative and postoperative care, anc diag- 
. nosis I recently saw a legislative report indicating that 
 surgeers who spend a let of time in the office are wasting 
- their zine in primary care. That is not true; orthopedies 
. and eoBthalmology are two fields of surgery that have 
. tremeneous office work loads. Other fields, partieularly 
" mneurosucgery and thoracic-eardiac surgery, have a much 
— lower office work load because it is often shared by highly 


trained 5hysicians. 


— — It isqaite true that some surgeons do engage in primary 
~ care. Bu one cannot gauge that merely from the volume of 
their o fe work. So, Dr Harvey, you are then doing about 
—. 16opera ions a month yourself, or about 192 operations per 
. year. Is -his mostly in general surgery? 
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erage; this figure appears now to be increasing at the rate of approximately 496 per year; the most recent 
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"best 


Dr Harvey: Yes, just about entirely. 


DR Moore: And to answer the question that Dr Colton 
posed, do you feel that that could go up to say 200 or 250 
operations without straining your work load capability in 
relation to this large office obligation? 


Dr Harvey: I am not sure the number of operations is a 
fair basis to start with. For instance, our three-man group, 
I estimate, makes about 1,500 “patient visits” a month. 
That figure includes hospital rounds, office visits, and 
emergencies. Yes, I think we could do more operations, but 


if it means more of these other activities, I think we could È a 


do the wərk but not provide as adequate a service. 


Dn Moore: You are putting your finger right on a point —. 
that has come up repeatedly in these data. The Way surgery | 


is practiced in this country means that the surgeon has to 
do a lot of ancillary services that in other countries are 
done by ether people. You cannot just double the operative 
work loac and still be in a reasonable range. 


Now, Br Babson, how does that strike 


you in your 
work? | 


DR BABSON: My figures are fairly similar, for Plymouth. I 
am in sole practice there, in general surgery. Last year I 
did 10.7 major operations per month, as defined by the 
American College of Surgeons list. And, I average 9.3 
office visits per major operation. I would agree with Dr 
Harvey that a great percentage of my time, like his, is 
devoted tc nonoperative hospital admissions, observations, 
and so forth. ; 


DR Moore: Would that include things like burns and 


pancreatitis, that are very time-consuming but do not 
require an operation? 


DR BABSON: Yes, and head injuries as well, particularly in 
a community hospital. 


DR Mookk: And so to increase your work load in terms of 
operations performed per year in a very major way, you 
would have to eut back on ancillary services that you are 
giving to patients. 


Dr BasseN: That is right. I might mention some figures 
from Plymouth, to compare with your statistics. Our total 
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3oard Certification Rate 


% Reduction 
From Current 


No. Reauired 


Population at 
to Meet Goal? 


1977-1982 225.5 1,741 
1982-1987 
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58,317 
60,814 


No. of Surgeons 


Per 100,000 
Population 


. Year Close of Period* 
1972-1977 216.6 1,747 3 52,850 24.40 
33 55,586 24.65 


24.89 
24.14 





=X TO*. 
+Current, 2,600 (see note to Table 13). 


number of physicians in 1975 is 80 per 100,000 population, 
whereas the national average according to your statistics is 
143. Our average number of surgeons is just about right on 
line for a rural area, which is 21. So that our number of 
primary care physicians is way down, and I am forced to do 
primary care I think that I would not have done even as a 
resident. : 


Dr Moore: That is a very interesting point. What 
fraction of your time do you think is spent with what might 
be called primary care, advising patients, seeing them first 
around, and then maybe referring them to somebody 
else? 


Dn Barson: That is a very hard number for me to get. 


Dr Moore: It is a hard number to pull out of your hat. I 
would say that in my own small, very academic-type 
practice, about 10% or 15% of the new patient contacts I 
have in my offiee are essentially primary care, somebody 
who has come to me for advice. Now I believe, Dr Babson, 
that you have some further and more extended remarks 
you would like to make in response to the SOSSUS 


report. 


Dg Bamsow: I think that the attempt to obtain and 
analyze the material put forth by the SOSSUS report is 
important and indeed must form a basis for our judgment 
of the future surgical manpower needs of this country. The 
salient points brought out by the SOSSUS report include 
the statistics of physician density, distribution, operative 
work loads, income statistics, and types of procedures 
performed. These figures will at least provide a base line 
for our present understanding and future evaluation. 
However, the situation is just too complex for us to make 
sweeping changes, such as cutting the surgical residencies 
by 30% to 50%. As a younger community surgeon, | have 
been impressed by a number of factors that are not given 
much consideration by the SOSSUS report. The operative 
work load really does not represent a very gocd guide of a 
community surgeon’s work. In my opinion, inzreasing the 
operative work load will decrease the patient's satisfaction. 
No matter how trivial or how simple a surgical procedure, 
the patient and his family still require the surgeon's 
careful attention and time. This will never be satisfactorily 
turned over to a primary care physician. 

My nonoperative work load, in addition to preoperative 
and postoperative care, includes the following: nonopera- 
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tive admissions (approximately 30% of my last year's 
admissions) for head trauma, multiple trauma, pancreati- 
tis, burns, observations for abdominal pain, etc; assisting 
other surgeons in the operating room; assisting the nurses 
on ward care (starting intravenous devices, etc); starting 
and maintaining hyperalimentation; education of hospital 
and nonhospital personnel (emergency medical technician 
courses); attending various hospital committee meetings 
and meetings of state and county medical societies; 
obtaining further education for myself; providing surgical 
coverage for the emergency room on a scheduled basis; 
office hours and nursing home visits; surgical consulta- 
tions; and taking part in civic responsibilities such as 
Chamber of Commerce, Red Cross, American Cancer 
Society, ete. 

Mueh of this nonoperative work load just has to be 
performed by a broadly trained general surgeon. I think 
we should be very careful before we allow political, legal, or 
economic pressures to compromise the number or the 
quality of the general surgeons. A reduction of surgical 
residencies would better be guided by population dynamies 
rather than by a desire to increase the operative work loads 


of surgeons or to increase his efficiency. 


Dr Moore: Thank you very much, Dr Babson. Your point 
is of key importance in any national planning: beware of 
increases in operative work if there is no one to take up the 
nonoperative slack! Well, let’s inquire around among others 
on our panel. Dr Austen, how do you feel about these 
numbers? Do these residency objectives fit with your 
perception of national surgical manpower needs? 


Dr Austen: Basically, the numbers are consistent with 
my conception of the situation. I would like to make just a 
few brief comments that I scribbled down. 

We have to think about the future, not only in terms of 
the demand that created the factors you have mentioned, 
but also future changes that may occur, such as National 
Health Insurance (NHI). I know that you have given us 
considerable data on that in terms of other countries; 
whether that will be exactly the same in the United States 
will depend a great deal on the form it takes, but I am 
certain it is going to come. The physician work load will 
depend in part on whether the patient has to contribute 
financially for a portion of care. National health insurance 
will, in any case, make some difference in terms of the load 
that surgeons must carry. ! 
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Cne of the things that you have talked abeut i the 
SOESUS report, anc also mentioned here, is the problem of 
geographical distribution of physicians and surgeors. As 
ycuindicated, this has to be taken into consideration as we 
thirk abeut total numbers. 

* Ir the proposal for cutting down the number cf residen- 


. ciésin surgery, I do think that we have to also consider how 


this affects the community hospital. It worries ne a little 
bit in terms of delivering the appropriate care fo- patients 
at tse community hospital if they have no resident. The 
aezcemie units need to be more involved with them. 
Lat, I would like to speak specifically to the academic 
surg-cal aspects. When we consider the matters that we 
have talked about today, and the publie view of the income 
of tae doctor and of the surgeon in particular, I am 
concerned about the large discrepancies between the 


J acad-mic surgeon and his counterpart in commurity prac- 


tiec. When we take irto account the unavailability of funds 
for education and research, I worry very much whether we 
are going to have an academic surgical community of the 
type -hat we would like in a few years. If you lose Deop.e in 
tha- area you will never get them back, or at least it will 
take = lonz time to ge: them back. I guess what I am saying 
is thet we need teachers and academic surgeons and we 


need community surgeons. I worry a little about the 


dist"i»utien of these groups because of the market-piace 
aspee-s of personnel distribution. 


Da Moore: Thank you very much Dr Austen. Dr Egdahl, 
woud you like to ecmment on these data as you see 
them- 


—. Dz EGD: Well, I feel strongly that we are going to 


have £ substantial dec7ease in the number of residencies. I 

think he question is whether it is the modest amoant you 
Suggest or a whole lot more. The cata that Drs Harvey and 
Babsos report from their practices are very interesting 
and &cdress exactly the question I was going to ask them. 
The data of Hughes st al’ suggest that board-certified 
Surgeons may spend up to 50% or more of their t: in 
primary care. If that is indeed true, then one has < major 
problem. 

Second, there is a lack of involvement of family physi- 
cians ir terms of the pdlicy statements that flow fron your 
studies Clearly, we should not suggest that family prac-i- 
tionersxlo pancreatectomies or cardiac surgery. But on the 
other hand, one really aas to raise the question as to the 
necessi y for full surgical training for operations with 


under £ 5.0 CRV weight. You made the statement that in 


certain parts of the country 70% of the deliveries in this 
country are not under board supervision. : 

I have tzlked to some Academy of Family Practice 
membess in preparation for this a few days ago, jast to 
confirm your suggestion that there might be a decrease in 
noncert fied surgeons. I? you look at the political pover cf 
that g7cip in Washingten today, you may find suppert for 
the family practitioners who feel they are qualified to do 
some surgery. They do not think there will be a total 
restriction, although currert malpractice problems may 
dimirisk the practicality of infrequent surgery. Fcr the 
operation under 5 CRV, you may get a real cat figh- at a 






natioral health poliey level as to whether one should have 


only people with full and orthodox credentials taking care m E 


of patents, including the surgical procedure. We have an 
in-house surgical group at this meeting here, for the most 
part, Fut you would get a different viewpoint from some. 
family physicians on this subject, as you know. 

Now, for a third point. There are a couple of fiscal ways 
one caa influence the problem of nonsurgeons performing 
surgery. One is not to pay the nonspecialists for surgical 
procedares. The other is to manipulate surgical fees so that 
the physicians carrying out primary care will make as 
much money as the surgeon. Some policy makers are 
discusssng those alternatives. We must be aware also of the 
trend towards prospective reimbursement or prepayment 
in a lump sum for a comprehensive set of services. There 
are leveling forces in the direction of income redistribu- 
tion. AL of this has to be taken into account as you look at 
your psojected figures for surgical reimbursement. My 
hunch is that they significantly underestimate the degree 
of redu-tion in surgical training programs that are going 
to be necessary. 


Dr Moore: In other words, you think instead of a mean 
30% cut maybe it ought to be a 50% cut. 


Dr EeDAHL: I am not suggesting a specific figure. If we 
plan to rtilize highly trained people who have passed their 
surgieal boards, like Drs Harvey and Babson, for large 
amounts of primary care, rather than working at ways 
they car be more productive as surgical specialists, we are 
in troub«e. 


Dr Moore: Fair enough. Thank you very much, Dr 
Egdahl. 

When we consider turning over to the family practi- 
tioner orgeneral practitioner a whole category of surgery, 
we are suggesting a unique solution for the problem of too 
many surgeons in the United States, namely, approxi- 
mately doubling the number of surgeons. 

I know that Dr Egdahl and I have some difference of 
opinion en this, but from my point of view it is a 
preposterous suggestion. It means that society, which 
already Eas great difficulty in gauging the quality of 
people dG@ng surgery, will have to have a whole set of 
primary end secondary standards. It means that hospital 
trustees and administrators will have absolutely no official 
guidelines to go on. It means that a general practitioner 
who rather enjoys surgery either for its own sake or for its 
earnings, an gradually expand his activities. It means that 
many small operations of delicate indication, such as 
therapeute dilation and curettages for the termination of 
pregnancy, dilation and curettage operations and laparos- 
copy for the diagnosis of unusual pelvic tumors, ventricular 
taps for az studies—these “minor procedures" can now be 
done by jist about everybody. 

It seems to me that that is a disastrous and chaotie 
suggestior that has as its only conceivable merit a sort of a 
political bew to the claim of the general practitioner who 
wants to d» more surgery. Why do we not look at the other 
side of it? K he can do that, then surely the surgeons should 
go ahead and admit to the hospital for treatment and 
control pa&ents with simple myocardial infarcts without 
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those little things” it is not in the public interest. 


ay 


The manual simplicity of some surgery is acknowledged. 


_ For many years, we have had high school and college 
— students working in our animal surgery laboratories. They 


ean be taught on a repetitive basis to do very complicated 
surgical operations, such as kidney transplantations. But 
does that mean that the public is well served by simply 
saying “anyone who can do the manual act, should do 
surgery on patients”? Have they learned judgement as well 
as performance? | 

Now, let's go on with our panel. Our next speaker will be 
Dr William V. MeDermott, Jr. 


- — Dg McDermort: Well, looking over the figures of both 


the Hughes and the SOSSUS study, there is an obvious 


~ paradox that comes up. I would agree with the implication 


Vi EP. 
~ that you made from the SOSSUS study, and that Hughes et 
34 al have made from their data. On the other hand, as you 
p look at surgical practice today, there does not seem to bea 
Bee - large number of "hungry" surgeons running around, 
- . despite the fact on the average in the Hughes study 4.1 
— . hernia equivalents per week is a very small operative load. 
= One would think from the practical point of view that if 
idm Nen surgery schedules were this crowded, as they seem to be, 
= there should be surgeons around lining up for every 
= opportunity. But hospitals find it difficult to get surgeons 
= fer emergency ward coverage over nights and weekends. 
s .. In our day this was the source of patients flowing in, and 
OE all young surgeons were anxious to cover emergency wards 
p all the time. Now, we all know what is happening. The 
= . residents are doing this on a moonlighting basis for the 
x hospitals that do not have residency training programs, 
E and this must mean that regardless of the work load, the 
= . surgeons are not hungry. If you look at the income, this 
—— . would back this up too. It is therefore obvious that 
| . surgeons can live very well on a relatively small work load, 
| . — which would imply that there is really a very poor distribu- 
— tion between the actual work load and the income equiva- 
EC — lent, which I think probably needs some form of readjust- 
-. .. ment. I suspect that it is at the relatively low hernia 
e - equivalent or CRV level that the income proportionately is 
OE quite high, the return high. 
E Dr Moore: That is right. And the number of operations 
-—  . vs income is roughly linear, but it does not have a zero 
E intercept. In other words, it is not a 45° slope. When you 
PE = increase the number of operations you increase income, but 
VON mot a great deal. And that has to do with the "lack of 
p ` hungry surgeons" phenomenon. 
E Dr McDerwort: The other thing I wanted to comment 
E on was distribution. A Boston surgeon here commented 
EC after a visit to Russia that, even in a totally controlled 
| 0s medieal system, there still is the same type of maldistribu- 
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both primary physicians and surgeons, compared to Kiev, 
Moscow, and the major cities. Why this is, is very hard to 
find out, because theoretically in a totally controlled 
system the Russian government could simply direct the 
physicians and surgeons where to go. But they either de 
not seem to be able to or they have not figured out how to 


do it. 


Dr Moore: I would say that the data in the study for 
general surgeons, obstetrician-gynecologists, urologists, 
and otolaryngologists in this country show a remarkably 
even distribution over the country for both large and small 
communities. They are fairly constant in their distribution 
relative to the availability of hospital beds in acute care 
hospitals. It makes quite a constant ratio. ! 

So you think then, Dr McDermott, that maybe surgical 
fees should be lowered a bit to get away from this 
differential with the general practitioner? 


Dr MCDERMOTT: I think so. 


Dr Moore: I thought you told me once, Dr Egdahl, that 
your friend or relative who was in family practice said that 
out in his part of the country the general practitioner 
makes as much money as the surgeon? 


Dr EcpaHr: That is because he works harder. They do 
pretty well, as do most doctors. But for the amount of time 
they work, the surgeon does better. 


Dr Moore: You mean they work what—100 hours a 
week? 


Dr EcpaAHL: More than 56. 


Dr Moore: When somebody says he works seven full 
days a week, eight hours each day, 52 weeks a year (ie, 56 
hours per week, every week of the year), I say that he is 
either overestimating, or else he is working so hard that his 
family ife is deteriorating, he has no time for humor or 
relaxation, he is an unattractive and harassed figure for a 
patient to be drawn to, and he hasn't got enough time to 
gather his thoughts and maintain his learning process. 

I always remember with joy a questionnaire we sent out 
once to the house staff to find out how many hours of work 
they did a week. Many figures came out at 120 and 130 
hours a week. What they did was to take the toughest day 
they could remember and multiply it by seven. Finally, one 
came up with 152 hours a week. I gently called his attention 
to the fact that according to the Gregorian calendar and 
our standard method of time-keeping that began in 
ancient Egypt, there were only 144 hours in a week. S0, 
these reports of big work weeks have to be taken with a 
great big grain of salt. Actually, one of the sociologists 
concerned with the SOSSUS study has always had the idea 
that surgeons working 45 to 50 hours a week are simply not 
working hard enough! | 

Let us look at some of the rest of the population. In the 
first place, the official work week of Harvard Medical 
School employees is either 36 or 40 hours a week, depending 
on which arrangement the employee is on. However, when 
that is looked at realistically, and with the usual correction 
for vecation time and the rest of the mathematics, it comes 
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aut to 45 hours per week. Those people work herd and do 
net feel that they are loafing. 

Now let us consider the banker. He gets to the office 
atout 9 am. He invariably takes two hours off for lunch and 
tien hits the trail very early Friday afternoon to beat the 
LI Y afi, and also leaves early some other afternoons if he 
has a little tennis or golf. My estimate is that his work 
week is about 27.2 hours. 

Where do we get this remarkable concept that dectors 
haxe to work 45, 50, and 55 hours a week in order to earn a 
living? I am partieularly impressed with Dr Egdahl's 
comcept that genera! practitioners work a lot harder than 
surgeons. They do harder work. By that I mean they re in 
and out of their car, making house visits, talking to a ot of 
frustrating patients who don’t have much wrong with 
them. They have a lot of features of their work that is 
inceed very hard, at least for a surgeon like myself who is 
not temperamentally attuned to such things. But to assume 
bv that that they are working a great deal harder and 
longer each week anc therefore deserve a lot larger income 
wil, I believe, have tc be placed under the "unproved ideas" 
Category. 

AUDIENCE: You knew, when people say that the surgeon 
is doing primary care they seem to imply that he is taxing 
care of unimportant things. But then Dr Babson 
mentioned some of the things that he really does, mcluding 
big problems and a lot of difficult things—pancrezatitis is 
mentioned—that are really acute and major prob ems but 
do mot get operated cn. They should only be hancled by a 
suzceon. In other words, the first implication is thet maybe 
a general prac-itioner or somebody could be doing a Ict of 
those things, but that is really not true. I'll bet that most of 
that requires major training and major surgical train ng. 


De Moore: Yes, I also think the point of the quota-ion 
that Dr Egdahl read there is that in this country today, 
according to our figures (and according to the Ins-itut» of 
Medicine), 46% of all physicians are doing primary care. 
The Yr prevalence is much higher than we all suspec-. We all 
haxe had a gut reaction that primary care physicians are 
very rare. In Britain the figure is only 55%. How are we 
going to move up that little extra bit, which seems to make 
a lez of difference in how Specialists work? When the 
surz-on engages in primary care, this makes hin very, 
very inefficient as a surgeon, and I believe Dr Egcahl and 
his brother-in-law should be reminded that when é family 
prac-itioner does surgical operations it takes him avay 
daily from many families for whom he is the practitioner in 
order to serve only two or three patients. -It is very 
inefficient as primary care, although it is quite luc-ative. 

Thinking about the impact of the reduction of residen- 
cies 5n care in the community, I think Dr Austen was 
perhaps talking about the reduction in care givem at an 
institution like the Massachusetts General Hospital ^or 
 patie3ts coming from other communities. Residency redac- 
tion will not hit community hospitals directly. There ere 
about 7,500 hospitals in this country, and almost £000 of 
them have never had any interns or residents at all, ever. 
We have just finished a survey of large and small hcspitals 
in Nes Engiand. Over ene half of the h 
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with up to 250 beds, do not have any residents at all to help 
with emergency ward coverage. While the plea to get more 
residents into emergency wards might be a good idea, we 
really just do not have any numerical way of meeting such 
an objective, nor has there ever been a way to do that. At 
the present time in this country, cutting resideneies has 
very little impact on the smaller communities, because they 
have never had any residents. 


Dr Cotton: With regard to the community hospitals, we 
have just completed an analysis in the area studies of 
operative work by type of hospital and specialty of the 
responsible physician. The real problem occurs in the 
smaller community hospitals. If one worries about general 
practitioners performing major surgery, it is in the small 
community hospitals that one finds them doing their 
surgical work. | 

I should like to speak to Dr McDermott’s point about 
there being no “hungry surgeons.” What I hear from some 
of my economist colleagues who are concerned about social 
aspects of medicine is that perhaps surgeons are creating 
their own demand for surgery. After all, a surgeon’s major 
activity involves the performing of operations. When one 
looks at operative rates in this country compared with 
others, or when one looks at comparisons among various 
areas of this country, the rates seem to be somewhat 
excessive and seem to relate to the number of surgeons per 
capita. We found this particularly in the area studies, 

A favorite subject of some of my colleagues in preven- 
tive and social medicine is tonsillectomy, which is second 
only te vaginal delivery among the most commonly 
performed operative procedures. We found that tonsillec- 
tomies per capita varied tremendously among the four 
areas that we studied. I assume, too, that it is well known 
that tonsilleetomy rates in the United States are much 
higher than in other countries. Unfortunately, we have no 
information in either the area or the questionnaire studies 
as to whether the operations that were performed were 
necessary. One wonders how much ^! the operative work 
we recorded constituted excessive sc ‘ery. As an extreme, 
I should note that we found one otolaryngologist who had 
performed over 600 tonsillectomies during the study year. 
How many of these were really necessary? 


DR MeoRE: You are being very gentle about it. The 
otolaryngologists themselves have looked at this and feel 
that where tonsillectomy rates exceed a number that is at 
about the SOSSUS median for the country, it is impossible 
to establish necessity. The otolaryngologists should publish 
the indications for tonsillectomy. It is also interesting that 
one of the four areas where rates were very high was the 
Southeast; in the south the incidence of upper respiratory 
infection is much lower, and their tonsillectomy rate is also 
much lower. 

One implication is that excessive surgical loading (ie, 
high operative rate) is always the product of surgeon 
activity. I just don't think we can even start to prove that. 
The surgeon is part of a general social setting with a lot of 
other physieians and he is being referred patients. The 
demand by patients and physicians for surgery, including 
tonsillectomy, is impressive. How many pediatricians 
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dodge the issue of recurrent colds just by asking for a 
tonsillectomy? How many internists, general practitioners, 
family practitioners, and pediatricians are actually qual- 
ified by their training and inclination to look at the chronic 
upper respiratory infection complex? How many cf them 
seek specialist consultation or operation for chronic and 
difficult problems, rather than taking cultures or studying 
up on the nonoperative aspects of upper respiratory tract 
infections? 

The analogy has often been made between surgical 
credentialling and that of airline pilots. Because of this I 
have taken the opportunity to talk to several pilots. The 
fact is that their recertification and reassessment program 
is very tough and is quite a nuisance to them. It becomes 
quite evident that almost any old pilot can fly a big jet into 
the airport on a beautiful day without much wind and no 
air traffic. The skill comes with the difficult and the 
unexpected. That is the skill that saves our lives on the 
occasional flight crisis; it is a skill the lack of waich has 
sometimes cost the lives of our colleagues. 

The surgical analogy here appears to be a good one. For 
the run-of-the-mill small operation, just about any physi- 
cian with some anatomical sense and biological background 
can do it. We should remember, however, that just as all 
airplane flights are not in good weather, so likewise all 
small operations are not carried out on healthy patients 
without unexpected life-endangering challenges. All 
professional services involve an intrinsic conflict of inter- 
est: the welfare of the patient vs the income of the 
professional. If that decision is not made in the interest of 
the client or the patient, then the man is not a profes- 
sional. 

Good surgieal training gives a man the strength to 
answer negatively a request for an operation he deems 
unnecessary. A fine training provides the surgeon with the 
backbone to say that a surgical operation is not reeded. It 
is the qualified, well-trained gynecologist who can say that 
a small submucous fibroid does not require a hysterectomy, 
the experienced ophthalmologist who can say that the 
cataract is not yet ready to remove. Someone less sure of 
himself is much more apt to yield to the pressures of the 
patient and the family doctor. 

Now we can address two additional concerns. First, do 
numbers of operations reflect the work of a surzeon? We 
have already discussed that in urology, ophthalmology, 
orthopedics, and obstetrics there are very large office 
loads. Second, should any physician, regardless of training, 
be permitted to do a tonsillectomy and adenoidectomy, and 
what is its CRV value? 


Miss NICKERSON: Four. 


Dr Moors: If we conclude that any general practitioner 
can do a tonsillectomy and adenoidectomy, you have not 
reduced the number of surgeons in this country below the 
present number of 64,000 to 66,000, you have increased it to 
about 120,000. Sociologists, economists, and legislators are 
very anxious to decrease the number of surgeons in the 
country. Yet they are the very same people who, with a sort 
of "eonsumer's point of view,” state that, “after all, any 
licensed physician should be able to do a simple surgical 


146 Arch Surg—Vol 112, Feb 1977 


operation.” The preposterous nature of their inconsistencies 
has already been pointed out, when such suggestions are 
viewed in any sort of general social sense. They would not 
reduce the number of surgeons in practice in the country; 
instead they would increase it tremendously. That is a heck 
of a way to deal with the so-called too many surgeon 
problem. Will the physician who may be a little hungry say 
"no" to a request for a tonsillectomy and adenoidectomy 
from his referring physician? 


Dg EcpAHL: The retort would be that since the surgeons 
are not busy enough you may find that more tonsillec- 
tomies and adenoidectomies are done unnecessarily by 
board-certified ear, nose, and throat men than by family 
practitioners who are adequately busy. 


Dr Moors: I, likewise, have talked with a number of 
family practitioners and they think that they are under 
tremendous pressure from families to do tonsillectomies 
and adenoidectomies all the time. They frequently call on 
their board-certified colleagues to help them say no. I 
cannot counter the concept that unnecessary tonsillec- 
tomies and adenoidectomies are done by board-certified 
people. After all, a large fraction of the total tonsillec- 
tomies are done by board-certified people. If a certain 
fraction of tonsillectomies would be rated unnecessary in 
the light of present day knowledge, then some of the 
tonsillectomies done by board-certified otolaryngologists 
are probably unnecessary. This is a reasonable conclusion, 
and it also points up the urgent need for the otolaryngol- 
ogists to define and publish the appropriate indications for 
tonsillectomy. 

Does anyone else here have points he would like to 
raise? 


AUDIENCE: We are on the threshold of a much greater 
consumer participation in all aspects of medicine. And not 
only by the consumers, but by third-party payors. Specifi- 
eally, as it relates to surgery, a new "surgical second 
opinion program" has been commenced by Dr McCarthy of 
Cornell University. In this program, the individual who is 
paying for the medical care—usually a union but in some 
instances a medicaid unit or a government unit—pays for a 
second consultation. They find that they make money this 
way, because about 15% of operations are deferred, and 
thus do not require hospital expense. Some people have 
interpreted this as meaning that the second opinion shows 
that the operation was “unnecessary.” That latter judge- 
ment requires the view of the patient, as well as the 
passage of time. 


Dr Moore: As most of you know, the mandatory second 
consultation program was begun by Dr McCarthy working 
with one of the unions. It is now being studied more widely. 
A number of hospitals are collaborating. It is too soon to 
know how it is working out. We discovered just the other 
day that as the program was first set up in New York, the 
second consultant was permitted to do the operation 
himself. This was an undesirable setting for dispassionate 
study of the second opinion program. 

It is very important for writers and the media, as well as 
sociologists and television broadcasters, to realize that just 
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beeause no pathologie tissue is removed does not mear that 
operation was unnecessary. That is true of all skir grafting 
in burns, repair of fractures, operations for urinary incon- 
timeace, and a host of other procedures. It is merely an 


example where one of the Senate hearings gave the 


'despread impression that if the surgeon didn t remove 
pathological tissue, he was guilty of some sort of fraud. 
Agam, a prepostereus concept. Every surgeon in this 
audience should devote himself to fighting down such 
ludicrous misconceptions of the practice of medicine. A 
differing second opinion shows how operations are 
commonly screened. It does not indicate that an unneces- 
sary operation was performed. 


Dr Rocer L. CHRISTIAN: I would like to make two 
comments. One is in relation to the surgical second opinion 
prog am. It is important to indicate, as Dr Moore has 
statel, that those operations are not so much “unneces- 
sary” as “deferred.” In some instances they are obviously 
operetions that could be put off or possibly avoided alto- 
getner if the patient didn’t want to improve his or her way 


. of living. 


IŽ « teenage football player has injured his knee, he can 
stil walk and therefore the operation to fix the zorn 
ligament might be termed unnecessary —that is, unless the 
patieat wants to play football next season. In the 
McCarthy program, this situation will come up with a 
negative second opinion and somehow it will get into the 
news»apers as an unnecessary operation. The athlete may 
possibly have some unpr:ntable English to describe that 
whole line of thought. 

Now, as to ambulatory surgery. In the Harvard Commu- 
nity Health Plan we are using a great deal of ambulatory 
surgery. It requires spending a great deal more t me 
preparing than it does if the patient is in the hospital. 
Ambulatory surgery saves some money. We should realize, 
howewer, that hospital charges have escalated sharply 
upwamds to cover their expenses; professional time is mach 
greater in cost. 


AUFIENCE: I don't personally think that statistics shculd 
necessarily indicate that surgeons are doing things because 
they 2re "hungry." Just as we do clinically, we assume that 
the emotional aspect is to be considered only after 
everything else is ruled out. I would also admonish that the 
statisficians rule out everything else before they at-ack the 
surgean’s integrity. 


De Moore: I should say that the second opinion study did 
not ress the question of so-called unnecessary surgery, 
becaase it is so difficult to define. If you will look in <he 


. very lest page of the manpower report, you will see there a 


brief description of the several categories of dezree of 
necesssty of surgical operations often termed unnecessary. 
Many of them are essential to the patient. From the 
SOSSLS study we do have an average figure ^or the 


. incid?mee of operations in large populations. And where 


you have departure from those means, it is a cause for 
concern. | 

Whar we are really looking at today is the advisability of 
a sugz-stion that we foster a slower growth rate in surgery 
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American surgery that has occurred since World War II. In 
all the diseussion about large numbers of surgeons, we are 
apt to forget that it was a direct explosion touched off by 
World War II. Medical school was reduced to three years. A 
large number of people went into surgery. The appetite of 


the Army, Navy, Air Force, Marine Corps, and Publie 
Health Service for surgeons was almost insatiable. The — — 


resideney was eut down to the 9-9-9 setup, or 27-month 
period. We therefore had a huge number of surgeons 
coming-out of the service. They spread over the land. They 
were able, bright young men, and they brought with them 


ideas fcr the improvement of surgical care and the setting _ 


up of better blood banks and better operating rooms. They 
all wanted to have the pleasure of teaching young resi- 
dents. And now, 30 years later, we are indulging in the 
national habit of self-criticism as we try to set to rights 
something that was in a sense a byproduct of the contribu- 
tion of this country to saving the world from Adolf Hitler 
and his Nazis. 

We are hoping that the Coordinating Council on Medical 
Education or a related voluntary national health agency 
will take on the task of doing this residency monitoring. 
Any national group that takes on this task must deal with 
all of medicine and include the other specialties as well as 
the family practitioner. Consumers and lay groups should 
be joined together in a new task force to examine residence 
entry and the rate at which both specialists and generalists 
enter practice. 

This morning we have not talked about radiotherapy, 
radiology, anesthesia, pediatries, and internal medicine. 
They are interesting because they are fields that might 
require an upward recruitment just as severely as we sense 
the need to have a downward recruitment in surgery. It is 
quite a luxury, as surgeons, to be in the position of "people 
wealth." As a breed or species we are fortunate to have 
attracted so many others to our field; we are going to find 
that cutting down is much easier than cutting up—and 
that's not a play on words or is it? So, thank you all for 
coming. 

The National Surgical Study (SOSSUS), under the chairmanship of 
George Zuidema, MD (of which this seminar presents only a brief samma- 
ry) was supported by the American Surgical Association, the American 
College of Surgeons, the Commonwealth Fund, the Mellon Fund, the Kaiser 
Family Fund, the Walnut Trust, the Rockefeller Fund, and by a contract 


from the Department of Health, Education, and Welfare. Walter W. Hauck, 
Jr, MD, provided the material for Dr Colton's presentation. 
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of 1% in population ratio every five years. (This is by no | 
means a static or stand-pat growth goal. It would add 
about 15,000 surgeons to the work force in the next 25 a 
years, as seen in Table 14.) We must emphasize that this is — 
a very substantial change from the explosive growth of. ' 
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WARNING 


Patients treated with GARAMYCIN Injectable 
should be under close clinical observation 
because of the potential toxicity associated 
with the use of this drug. 

Ototoxicity, both vestibular and auditory, 
can occur in patients, primarily those with 
pre-existing renal damage, treated with 
GARAMYCIN Injectable usually for longer 
periods or with higher doses than 
recommended. 

GARAMYCIN Injectable is potentially 
nephrotoxic, and this should be kept in mind 
when it is used in patients with pre-existing 
renal impairment. 

Monitoring of renal and eighth nerve func- 
tion is recommended during therapy of 
patients with known impairment of renal func- 
tion. This testing is also recommended in 
patients with normal renal function at onset of 
therapy who develop evidence of nitrogen 
retention (increasing BUN, NPN, creatinine or 
oliguria). Evidence of ototoxicity requires 
dosage adjustments or discontinuance 
of the drug. 

In event of overdose or toxic reactions, peri- 
toneal dialysis or hemodialysis will aid in 
removal of gentamicin from the blood. 

Serum concentrations should be monitored 
when feasible and prolonged concentrations 
above 12 mcg./ml. should be avoided. 

Concurrent use of other neurotoxic and/or 
nephrotoxic drugs, particularly streptomycin, 
neomycin, kanamycin, cephaloridine, 
viomycin, polymyxin B, and polymyxin E 
(colistin), should be avoided. 

The concurrent use of gentamicin with 
potent diuretics should be avoided, since 
certain diuretics by themselves may cause 
ototoxicity. In addition, when administered 
intravenously, diuretics may cause a rise in 
gentamicin serum level and potentiate 
neurotoxicity. 

USAGE IN PREGNANCY Safety for use in 
pregnancy has not been established. 


INDICATIONS GARAMYCIN Injectable is indi- 
cated, with due regard for relative toxicity of antibiotics, 
in the treatment of serious infections caused by 
susceptible strains of the following microorganisms: 

Pseudomonas aeruginosa, Proteus species 
(indole-positive and indole-negative), Escherichia 
coli and Klebsiella-Enterobacter-Serratia 
species. 

Clinical studies have shown GARAMYCIN Inject- 
able to be effective in septicemia and serious infections 
of the central nervous system (meningitis), urinary 
tract, respiratory tract, gastrointestinal tract, skin and 
soft tissue (including burns). 
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Bacte-“ologic tests to determine the causative organ- 
isms anc their susceptibility to gentamicin should be 
performed. 

Bacte ial resistance to gentamicin develops slowly in 
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[n susoected or documented gram-negative sepsis, 
GARAV YCIN may be considered as initial therapy. 
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concepts contained in the Warning Box. 

For suspected sepsis when the infecting organism 
is unknown, gentamicin may be administered in 
conjunction with a penicillin-type drug. Following iden- 
tification of the organism and its susceptibility, appro- 
priate antibiotic therapy should then be continued. In 
the neo rate with suspected sepsis or staphylococcal 
pneumonia, a penicillin-type drug is also usually indi- 
cated as concomitant therapy with gentamicin. 

GARAMYCIN Injectable has been shown to be 
effdctive in serious staphylococcal infections. It may be 
considered in those infections when penicillins or 
other less potentially toxic drugs are contraindicated 
and bacterial susceptibility testing and clinical judg- 
ment indicate its use. 


CONTRAINDICATIONS A history of hypersensi- 


tivity to gentamicin is a contraindication to its use. 
WARNINGS See Warning Box. 


PRECAUTIONS Neuromuscular blockade and 
respiratory paralysis have been reported in the cat 
receivir g high doses (40 mg./kgJ of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered to 
patients receiving neuromuscular blocking agents. 
such as succinylcholine and tubocurarine. 

Trea-ment with gentamicin may result in overgrowth 
of nonsusceptible organisms. If this occurs, appro: 
priate therapy is indicated. 


ADVERSE REACTIONS: 

Nephrotoxicity: Adverse renal effects, as demon- 
strated by rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of renal impair 
ment t-eated with larger than recommended dosage. 

Neurotoxicity: Adverse effects on both vestibular 
and at ditory branches of the eighth nerve have been 
reported in patients on high dosage and/or prolonged 
therapy. Symptoms include dizziness, vertigo. tinnitus, 
roaring in the ears and hearing loss. 

Nurabness, skin tingling, muscle twitching, and 
convu sions have also been reported. 

Note: The risk of toxic reactions is low in patients 
with normal renal function who do not receive 
GARAMYCIN Injectable at higher doses or for longer 
periocs of time than recommended. 

Other reported adverse reactions, possibly related to 
gentamicin, include increased serum transaminase 
‘SGOT. SGPT), increased serum bilirubin, transient 
hepatomegaly, decreased serum calcium; splenomeg- 
aly, ar emia, increased and decreased reticulocyte 
counts, granulocytopenia, agranulocytosis, thrombo- 
cytop2nia, purpura: fever, rash, itching, urticaria, 
generalized burning, joint pain, laryngeal edema: 
nausea. vomiting, headache, increased salivation, leth- 
argy end decreased appetite, weight loss, pulmonary 
fibrosis. hypotension and hypertension. 
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ogens encountered in the hospital, 97 per cent remained 
e-year period; 99 per cent of Staphylococci remained sensitive. 


DOSAGE AND ADMINISTRATION 
GARAMYCIN Injectable may be given intramuscularly 
or intravenously. 

For Intramuscular Administration: 

Patients with normal renal function 

Adults: The recommended dosage for 
GARAMYCIN Injectable for patients with serious 
infections and normal renal function is 3 mg./kg./ day. 
administered in three equal doses every 8 hours. 

For patients weighing over 60 kg. ( 132 Ib.), the usual 
dosage is 80 mg. (2 ml.) three times daily. For patients 
weighing 60 kg. (132 Ib.) or less, the usual dosage is 
60 mq. (1.5 ml.) three times daily. 

In patients with life-threatening infections, dosages 
up to 5 mg./kg./day may be administered in three or 
four equal doses. This dosage should be reduced to 
3 mq./ kg./ day as soon as clinically indicated. 

In children and infants, the newborn. and patients 
with impaired renal function. dosage must be adjusted 
in accordance with instructions set forth in the 
Package Insert. 

For Intravenous Administration: 

The intravenous administration of GARAMYCIN 
Injectable is recommended in those circumstances 
when the intramuscular route is not feasible (e.g.. 
patients in shock, with hematologic disorders, with 
severe burns, or with reduced muscle mass). 

For intravenous administration in adults, a single 
dose of GARAMYCIN Injectable may be diluted in 100 
or 200 ml. of sterile normal saline or in a sterile solu- 
tion of dextrose 5% in water; in infants and children, 
the volume of diluent should be less. The concentra- 
tion of gentamicin in solution in both instances should 
normally not exceed 1 mg./ml. (0.1%). The solution is 
infused over a period of one to two hours. 

The recommended dose for intravenous adminis- 
tration is identical to that recommended for intra- 
muscular use. 

GARAMYCIN Injectable should not be physically 
premixed with other drugs, but should be administered 
separately in accordance with the recommended route 
of administration and dosage schedule. 
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dose vials for parenteral administration. 
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Prosthetic Valve Endocarditis 


by Opportunistic Pathogens 


Alberts Juffe, MD; Alfonso L. Miranda, MD; Juan J. Ruälanchas, MD; Jose M. Maronas, MD; Diego Figuero, MD 


è The incidence of endocarditis produced by the so-called 
“opportunists” as a complication of prosthetic valve surgery is 
progressively increasing in frequency and gradually transform- 
ing the clinical picture habitually associated with this disease. 
We report six cases of endocarditis produced by oppcrtunstic 
microerganisms (two cases by Candida, and the remeininc by 
Serata, Actinobacillus, Acinetobacter calcoaceticus, and Bac- 
teriedes fragilis, and by Corynebacterium diphtheriae’ in tour 
male end two female patients, making special comment on our 
findincs, diagnostic criteria, and treatment. The patierts' ages 
rangec from 9 to 54 years, and all six patients had leng-term 
complications, with symptoms appearing between 45 days and 
four years after prosthetic valve surgery. The pragressive 
increa- e of this new type of prosthesis infection is favored by the 
indisce minate use of certain drugs and especially by the prophy- 
lactic wse of antibiotics. 

(Arce Surg 112:151-153, 1977) 


h- clinical picture classically associated with endoear- 
T" &tis has experienced an evident transformation 
during the last 20 years due to the appearance of infection 
by a new species group, the so-called “opportunistic” 
microerganisms. This term is applied to those nonpath- 
ogerie microorganisms that form part of the normal fiora 
of tne skin and mucous membranes and whick, under 
certain circumstances, may be capable of producmg sub- 
acute nfections with difficult diagnosis and treatment. 


Ace»pzed for pub.ication July 21, 1976. 

From the Department of Cardiothoraeic Surgery, Clinica Puerta de 
Hierre, 3utonomous University of Madrid, San Martin de Porres. 

Reprist requests to San Martin de Porres, 4, Madrid—20—Spain (Dr 
Juffe) 
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REPORT OF CASES 


Case 1—In November 1967, a 54-year-old woman received a 
lyophilized aortic homograft because of aortic insufficiency. Four- 
teen months after this intervention, the valve was discovered to be 
insufficient, and it was subsequently replaced with a Starr ball 
valve. Eleven months after this second intervention, a new aortic 
valve insufficiency, with partial prosthesis detachment, was 
demonstrated by angiography; fever and anemia were the only 
clinical symptoms present, and all blood cultures were negative. 
The patient underwent a third operation, and the valve was 
replaced with a prosthesis of fascia lata. Cultures of the removed 
valve demonstrated large amounts of Candida, and treatment 
with flucytosine was pursued for one year. At present, the patient 
shows an angiographically slight aortic insufficiency and remains 
clinically asymptomatic. 

Case 2.—Because of a double aortic valve lesion, a 47-year-old 
man received a prosthesis of fascia lata in October 1970, with mild 
fever and anemia appearing during the postoperative period. In 
May 1972, prosthesis dysfunction was demonstrated, and it was 
replaced with a ball valve. Two months after this second interven- 
tion, fever, anemia, and splenomegaly appeared. Despite the fact 
that repeated blood cultures were negative, regimens of G sodium 
penicillin (30 million units/day) and streptomycin sulfate (1 gm/ 
day) were administered for 25 days, after which sudden clinical 
deterioration and multiple embolism occurred, and the patient 
eventually died of renal failure and sepsis. The necropsy revealed 
vegetations of Serratia on a dysfunctioning prosthesis. 

Case 3.—A 29-year-old man had a history of rheumatic endocar- 
ditis at the age of 9 years. Because of severe aortic insufficiency, 
the aortic valve was replaced with a ball valve when the patient 
was 24 years of age. In March 1973, fever, anemia, and splenomeg- 
aly appeared, and an aortic dyastolic murmur was discovered. 
Blood cultures yielded Actinobacillus, and cure was achieved after 
a one-month treatment with penicillin G sodium (35 million units/ 
day) and streptomycin (1 gm/day). The patient was discharged 
and remained asymptomatic until July 1975, when fever, anemia, 
and splenomegaly reappeared. Blood cultures yielded Strepto- 
coccus viridans, and regimens of penicillin and streptomycin were 
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started; however, on the eighth day after admission, detachment 
of the prosthesis resulted in acute aortic insufficency and 
death. 

, Case 4.—A 41-year-old woman was discharged from the hospital 
in good general health after undergoing an aortic valve replace- 
ment with a ball valve and replacement of the mitral and tricuspid 
valves with disc prostheses. Fifteen days after leaving the hospi- 
tal, mild fever appeared, and 30 days after discharge, the patient 
was readmitted with spiking fever and severe heart failure. She 
died shortly after of pulmonary edema. Necropsy findings 
included an almost total occlusion of the mitral and aortic pros- 
thesis by Candida. 

Case 5.— Because of double aortic and mitral valve lesions, a 22- 
year-old man had received two Bjórk prostheses in November 
1973. Persistently high fever, intense sweating, anemia, spleno- 
megaly, and leukocytosis appeared one week after surgery; blood 
cultures, however, were negative. The patient was treated with 
penieillin G sodium (40 million units/day) and gentamiein sulfate 
(60 mg/8 hr), but on the 20th day of treatment, two blood cultures 
yielded Acinetobacter calcoaceticus and Bacteroides fragilis. Both 
being sensitive to carbenicillin disodium, therapy (24 gm/day) was 
started and maintained for 20 days. The patient was discharged in 
good health. 

Case 6.—A 9-year-old boy was treated for congenital mitral 
stenosis and ventricular septal defect in another center, under- 
going a banding of the pulmonary artery and receiving a Bjórk 
mitral prosthesis at the same time. 

The patient's family related that fever had been present since 
the fourth postoperative day. Two months after surgery, the 
patient was admitted to our service with recurrent fever, malaise, 
anemia, and splenomegaly. No unusual auscultatory signs were 
heard, but eight of the ten blood cultures performed demonstrated 
Corynebacterium diphtheriae, and because of a history of previous 
penicillin hypersensitivity, treatment with cefazolin sodium (6 
gm/day) and gentamicin sulfate (40 mg/8 hr) was initiated. On 
the 11th day of treatment, fever reappeared, and the treatment 
was changed to erythromycin (2 gm/day) and gentamicin sulfate 
(5 mg/kg of body weight), based on the antibiogram. New 
symptomatic improvement was obtained. Signs of nephrotoxicity 
were observed on the 21st day of gentamicin treatment, but they 
disappeared after administration of the drug was discontinued. 
All the following blood cultures were negative. The total duration 
of antibiotic therapy was 40 days, and the patient was discharged 
in good health. 


COMMENT 


Because of the indiscriminate use of drugs such as 
antibiotics, steroids, and immunosuppressants, the increas- 
ing use of progressively more complex surgical techniques, 
and the prolonged survival of patients with severely debil- 
itating disease, an increasing number of clinical infections 
and potentially lethal diseases caused by a group of low- 
virulence microorganisms is being observed. Nevertheless, 
postoperative antibiotic prophylaxis of at least one month’s 
duration is essential for all recipients of prosthetic heart 
valves. The postoperative prophylactic program that we 
have carried out in all patients is as follows: cephalothin 
sodium (intravenously), 4 gm/day in divided doses every 
six hours, for four days and then orally for 26 additional 
days; and gentamicin sulfate intravenously, 2 to 3 mg/kg 
of body weight daily for seven days. The doses of gentami- 
cin were modified according to the creatinine clearance. 

In our opinion, the results obtained with this prophy- 
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lactic program have been quite good as the global incidence 
of endocarditis among patients with prosthetic valves has 
been 2.3%. For this reason we feel that it is not necessary to 
modify our program at the present time. 

For the further prevention of endocarditis after thfs 
period, we advocate the following prophylaxis: 600,000 
units of a preparation of penicillin G and procaine penicil- 
lin, given intramuscularly several hours before and during 
the two days following any future otorhinolaryngological 
or odontological explorations or interventions. 

Infections of any kind (cutaneous, respiratory, urinary, 
or others) should receive prompt and energetic treatment 
with the appropriate antibiotics. 

In patients having a known history of hypersensitivity 
to penicillin, a wide-spectrum antibiotie, such as erythro- 
mycin (250 mg/6 hr) or tetracycline (250 mg/6 hr), should 
be given for days, beginning the morning of the day of any 
future surgical exploration or intervention. 

Even if the cure of an infected prosthesis is obtained 
with medical treatment, we believe that the risk of a new 
bacterial infection remains elevated; for this reason, we 
favor a prolonged antibiotic prophylaxis. The course of 
action to be followed once prosthesis reinfection occurs, 
however, has not been clearly established. In our opinion, if 
prosthesis function is normal, medieal treatment should be 
tried initially; however, if dysfunction appears, we advo- 
cate early replacement in order to minimize the possibility 
of prosthesis detachment. 

Since the first description appeared in 1930, a wide 
variety of infections by Serratia marcescens, especially of 
the respiratory and urinary tracts," have been reported, 
although Serratia endocarditis is rare. A review of the 
literature by Alexander et al^ showed that four of the six 
cases reported had been diagnosed at autopsy. This was 
also the occurrence in our case 2, in whom, despite pre- 
senting clinical signs highly suggestive of endocarditis, the 
diagnosis could be verified only by a postmortem culture of 
the prosthesis. We therefore believe that, in cases similar 
to these, positive blood cultures are not necessary before 
instituting treatment, and we feel that endocarditis by 
Serratia should be suspected whenever this microorganism 
is repeatedly evidenced in the sputum or urine of patients 
with clinical signs of endocarditis.’ The initial treatment 
should be medical, given the sensitivity that this microor- 
ganism shows to gentamicin, kanamycin sulfate, and chlo- 
ramphenicol.'^ It should be remembered, however, that the 
mortality associated with sepsis by Serratia is approxi- 
mately 40%,' and consequently, we advocate surgery when- 
ever resistance to antibiotics develops, clinical deteriora- 
tion occurs, or embolism appears. 

Numerous cases of endocarditis by Candida have been 
reported since the first description of this type of infection 
appeared in 1956, one of the most extensive reviews being 
done by Seeling et al.* Serological tests may be useful in 
establishing diagnosis in patients with negative blood 
cultures, since the titers of agglutinins and precipitins to 
Candida tend to rise very early in the course of infection 
and undergo a progressive decrease once medical treat- 
ment is begun." 
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| lished. We therefore recommend the careful culture cf all 


_ &he material extracted in the course of any evertual 
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mdectomy performed in patients susceptible to this type 
of in ecticn. 

Sirve the risk of contamination of the new prosthesis is 
present in those patients who have undergone prosthesis 
rep a*ement because of Candida infection, a prophylactic 
treatment of one year’s curation has been proposed." This 
is especially important in those patients where homografts 
hav? deen used; in these subjects, the prophylaxis should be 
intensified, since the incidence of Candida infeetion on 
_ bioprostheses is increased.‘ Some authors recommend the 
use o^ laminar flow in the construction of these valves." 

im zases where Candida endocarditis is suspeeted, the 
use ef flucytosine at a dosage of 150 mg/kg/day is 
recc mmended. Once the diagnosis has been confirmed, or if 


. resistance to this drug appears, amphotericin B should be 


givem beginning with 10 mg/day intravenously, in order to 

 evamate tolerance to this drug, and gradually increasing to 
50 ma/day until a total of 2,500 mg have been given. 
Nevertheless, prosthesis replacement is frequently re- 
qued in this type of infection.” 
Human infection by diphtheriform Corynebacterium 
 orgemisms is extremely rare, and prosthetic valve infection 
. is even more so. The prognosis of this type of endocarditis 
is uncertain, and all reviews have emphasized the fact that 
propiaylactic antibiotic therapy currently used in cardiac 

 Sur£e-y increases the possibility of bacteremia by diphzhe- 
roids. =" 

The clinical picture of prosthetic valve infection by 
opper-unisde microorganisms is frequently very imsidious, 
and ie many cases, only moderate fever is present. This 
rela-i-e clinica! silence is partly due to the routine use of 
antiobties, in additien to the differences in behavioral 
characteristics existing between these microorganisms and 
the w=1al pathogens. For these reasons, we believe that the 
possility of endocarditis should be considered in all 
patierts having persisten: fever during the postoperative 
periec, and that strict surveillance should be maintained 
anc oriented toward its early diagnosis. 


Menproprietary Names and Trademarks of Drugs 


Fluertesine— Ancobon. 
Gertzmicin sulfate—Garamyein. 
Cefazoin sodium— Ancef. 
Cephabthin sodium—Keflin. 
Ampnrctericin B—Fungizone. 
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Editorial Comment 


Serious infection after cardiac surgery is an important problem 
that has yet to be completely eradicated. The authors of this article 
contend that opportunistic postoperative infections on eardiac 
valves are in large part due to the inappropriate use of antibiotics. 
(They do, however, delineate a rather lengthy program of prophy- 
lactic antibiotics for their own patients.) The potential sources of 
postoperative infection after cardiac valve replacement are 
numerous and cannot often be identified in a patient who develops 
endocarditis. A preventive program for infection should include 
the following: high-dose short-term preventive cephalosporin ther- 
apy, careful operative technique with the electrocautery, air 
filtration and on-going environmental survey techniques. 

High-dose, short-term preventive antibiotic therapy begun prior 
to the incision and extending for two or three days postoperatively 
is necessary and appropriate coverage for the intraoperative 
period when the patient’s blood is circulated through and over a 
variety of foreign materials, including oxygenators and long 
lengths of tubing. As the authors graphically demonstrate, infec- 
tion in a patient with prosthetic or bioprosthetic valve is, indeed, a 
catastropaic event justifying, for most surgeons, the use of 
preventive antibiotic therapy. Recent prospective studies testify 
to the effieacy of short-term, high-dose preventive antibioties in a 
variety of surgical operations, provided the drugs are begun prior 
to the procedure. 

As the authors suggest, the indiscriminate and prolonged use of 
antibiotics, particularly in those patients most susceptible to 
infections (ie, immunosuppressed or extremely debilitated) should 
be avoided, Their re-emphasis on meticulous infection prophylaxis 
for any dental or minor surgical procedure in the late postopera- 
tive period in patients with prosthetic valves is to be 
commended. 

LAWRENCE H. Conn, MD 
Boston 
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Hepatic Trauma 


Pitfalls in Management 


W. Favid McIrnis, MD; J. David Richardson, MD; J. Bradley Aust, MD 


æ We reviewed 233 traumatic injuries to the liver. The mortality 
was 11%. Deaths were due to either uncontrolled intraoperative 
hemorrhage or the postoperative complications cf multiple 
orcan injuries. The majority of liver injuries can be safely 
managed with manual compression, porta hepatic control, 
simpe sutures, or drainage. Liver injuries involving tre hepatic 
veins or retrohepatic vena cava continue to be highly lethal 
despite the use of vascular isolation and hepatic resection. 

(Arch Surg 112:157-161, 1977) 


T Be liver is a large, superficial, friable structure that is 
-he most frequently injured intra-abdominal organ. 
Becaase of its dual blood supply from both systemic 
arteral and venous portal systems and its attachment to 
the inferior vena cava, hemorrhage constitutes tae major 
threat to life encountered in hepatic injuries. Prior to 
Was War II, the mortality for liver wounds approached 
70%. mprovements in anesthesia, blood transfusibn, anti- 
bicties, resuseitation, and surgical techniques have 
decreased the mortality to about 15%.'* The improvement 
in survival rate after hepatic trauma has reached e plateau 
witk the inability te control massive hemorrhage, the 
leading cause cf death. A variety of techniques heve been 
advecated for managing the bleeding liver. This review 
wil! »ztline the shortcemings of some of these methods and 
defmesome pitfalls that require further improvement. Our 
experience incicates that most liver injuries can be 
managed by simple drainage or suture, with excellent 
resu ts. 
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SUBJECTS AND METHODS 
Patient Population 


All patients with traumatic injuries to the liver admitted to the 
Bexar County Hospital during the five-year period from July 1970 
througk June 1975 were retrospectively reviewed. The 233 hepatic 
injuriesincluded 70 blunt abdominal wounds, 92 stab wounds, and 
71 gunshot wounds. The diagnosis was confirmed by laparctomy in 
all patients. There were five times more men than women. The 
average-age was 33 years, with a range of 2 to 70 years. 


Initial Management 


All patients were initially evaluated and resuscitated in the 
emergency room. Intravenous catheters, a nasogastric tube, and a 
Foley catheter were inserted during the physical examination. 
Associated injuries were evaluated and treated as appropriate. 
Stable patients had complete roentgenographic studies as indi- 
cated. Patients having a blood pressure below 80 mm Hg systolic 
were resuscitated in the emergency room and immediately taken 
to the operating suite for exploratory laparotomy. Patients aver- 
aged less than 45 minutes in the emergency facility before being 
transported to the operating room. Patient sustaining possible 
blunt abdominal trauma who had minimal signs of intra-abdom- 
inal injury or who had altered levels of consciousness due to either 
intoxication or a head injury were usually evaluated with a 
diagnostie peritoneal lavage. 

In general, all patients with penetrating wounds received 
antibiotics in the emergency room. During 1970, most patients 
received penicillin G sodium and streptomycin sulfate. In 1971, 
1972, and 1973, most patients received combinations of penicillin, 
cephalothin sodium, and kanamycin sulfate. Since 1973, many of 
the most seriously injured patients have received gentamycin 
sulfate and clindamycin initially. 


Associated Injuries 


One hundred and eighty-three (79%) of the 233 patients had an 
associated injury (Table 1). Sixty-seven of the 71 patients with 
gunshot wounds (94%) had associated injuries to 157 organs. Chest 
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wounds were commonly associated with gunshot wounds, as were 
injuries to other abdominal viscera. Fifty-nine (74%) of the 92 stab 
wound vietims had associated injuries most commonly involving 
the.chest and abdomen. Associated intra-abdominal lesions were 


. found less frequently in patients with blunt abdominal zrauma, 


although chest and cerebral injuries were a notable cause of 
morbidity and mortality. 


Management of Liver Injury 


The method of surgical treatment varied considerably and 
depended on the type and extent of the injury. Table 2 summarizes 
the various treatment modalities used. 

Thirteen patients (5.6%) had minimal liver damage requiring 
neither sutures nor drains. Eight of these were superficial 
capsular tears found in patients explored for other injuries. Five 
patients with a weakly positive peritoneal lavage had a minor liver 
injury that was neither sutured nor drained. 

Drainage alone was used in 109 patients (74%). Several large, 
soft, rubber drains were placed above the liver and in the 
subhepatic space. These were enteriorized through a separate stab 
wound in a dependent position below the 12th rib. The drzins were 
generally advanced on the third postoperative day if there was no 
drainage. With small puncture wounds, such as that caused by a 
stilleto, icepick, or screwdriver, we occasionally used a transhe- 
patie hepatostomy tube to facilitate drainage. A French 20 red 
rubber catheter was gently inserted into the depths of the wound 
for this purpose on six occasions. In the 190 patients initially 
treated by drainage, only three had postoperative bleeding that 
required a second operation. 

When the liver was actively bleeding, several methods were used 
to control the hemorrhage, depending on the severity of the wound 
and volume of blood loss. For minor bleeding, the liver was 
temporarily packed with laparotomy sponges, while manual 
compression of the bleeding lobe was more effective for brisk 
bleeding. Compression of the portal triad with a hand ora rubber- 
shod clamp was used in most patients with considerable liver 
bleeding. If the bleeding ceased within a few minutes and did not 
resume, the wound was usually drained as described previously. 
For wounds that continued to bleed after temporary packing and 
portal compression, the offending vessel was identified and 
suture-ligated when possible. Occasionally, it was not possible to 
identify the specific bleeding point, and horizontal mattress 
sutures were used to control bleeding. These wounds were then 
drained. Eighty-one patients (85%) required liver sutures to 
control bleeding. The requirement for liver sutures was evenly 
divided among patients with blunt trauma, gunshot wounds, and 
stab wounds. 

A resectional debridement to remove devitalized liver tissue was 
required in nine instances (4%). This was accomplished by elevat- 
ing the liver, using manual compression to control hemorrhage, 
removing the necrotic liver by the finger-fracture tecknique, and 
suture-ligating individual bleeding vessels. All of these wounds 
were drained. 

Thirteen patients (5.6%) required a lobar resection to control 
bleeding. In several patients with massive bleeding in whom the 
retrohepatie vena cava or hepatic veins were not injured, we 
crossclamped the aorta in the abdomen, occluded the porta hepatis, 
and manually compressed the liver. This technique alone often 
sufficed to control hemorrhage and permit the liver to 5e resected. 
In three of our surviving patients who underwent lobectomy for 
bleeding, we simply occluded the porta hepatis and manually 
controlled the liver without resorting to other teehniques of 
vascular isolation. Seven patients had the vena cava controlled by 
the intrapericardial technique described by Heaney et al.* In two 
patients, we placed inferior vena cava catheters to bypass the 
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Table 1.—Associated Injuries 


No. of Injuries 


Blunt Abdominal 
Trauma 
(n = 70) 


Gunshot Stab 
Wound Wound 
(n2 71) (n = 92) 
Chest 


Spleen 


Stomach, pancreas 


Table 2.—Treatment of Hepatic Injuries 









No. of Injuries 
T —ÓM———7ÁÀU 
Blunt 
Abdominal 
Wound 


Stab 
Wound Total 


Gunshot 
Wound 









No sutures and no 
drains 2 


Drain alone 30 34 45 109 
Suture alone 4 1 3 8 
Suture and drains 25 21 35 81 
Debridement 3 5 1 9 


Resection 1 13 


retrohepatie eava as described by Trunkey and associates.* 

Ten patients underwent common bile duct exploration to rule 
out the presence of an injury, with nine of these explorations 
proving negative. The one positive exploration underwent repair 
of the duct with T tube drainage. 


RESULTS 


One hundred and forty-eight of the 233 patients (64%) 
had an uncomplicated course, with an average hospital stay 
of eight days (Table 3). The majority of these patients were 
treated by simple drainage or suture of the liver wound. 

Postoperative complications were numerous and varied. 
Most were nonfatal and rarely were they related to the 
liver. One hundred and eleven significant complications 
occurred in 59 patients (Table 3). Pulmonary complications 
were the most common and caused a serious increase in 
morbidity and mortality (Table 4). Complications were 
more frequent in patients with associated injuries and 
were generally related to the other lesions. Injuries to the 
colon, pancreas, and duodenum were most frequently 
associated with a prolonged and complicated hospitaliza- 
tion. 

Only 23 complications (9.8%) could be directly attributed 
to the liver injury (Table 5). Subphrenic abseess and 
prolonged biliary drainage beyond ten days were the most 
common, occurring in seven patients each. All biliary 
fistulas closed spontaneously within a few weeks, with no 
untoward complications. None required T tube drainage. 
The most distressing complication was an intrahepatic 
abscess in four patients. Each underwent suture of the 
hepatic wound, and only one had an associated colon injury. 
All of the patients had an extended hospital course, with 
sepsis and reoperation. 
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Eemobilia occurred in only one patient after suture for 
bunt trauma. Liver failure was seen in one patent with a 
sta» wound who had cirrhosis and ascites prior to his 
injery. Postoperative hepatitis occurred in thre- pa-ients. 

Twenty-six (11.2%) cf the 233 patients expired. Eight 
died of uncontrolled liver hemorrhage or its complications 


= it the immediate perioperative period. Table 6 indicates 





themature of the injury, the type of vascular ecntrol used 
t» isolate the liver, and the blood loss. 

Al of the fatalities had a hepatic resecton n an 
attempt to control hemorrhage. The average blocd loss was 
145)0 ml. Tae average blood replacement was 9,060 ml, 
with 14,600 ml reinfused by autotransfusion ia the five 
pet=nts in whom it was used. All of these eight pacients 
hada blood pressure of 80 mm Hg and below on arrival to 
tae hospital, with three having no obtainable pressure. 
Mog were transported to the operating room witkin 20 
mmates of arrival. 

Mortality increased in direct proportion to the number of 
organs injured, with only three of the 26 deaths occurring 
in the patients with isolated liver trauma (Table 7). There 
Were two deaths in patients Sustaining stab wounds, and in 
beck. the liver was the only organ injured; one from liver 
failure in a cirrhotie patient and the other in en elerly 
mam who had a pulmonary embolus on the 23rd postooera- 
tive Jay. 

“here were 12 deaths in patients sustaining gunshot 
wour ds. Six patients died in the operating room ef hemor- 
rhage not always of liver origin. Six patients died of 
posteperative sepsis not related to the liver injury. The 
remainder of the deaths were due to associated injuries. If 
the patients survived the initial hemorrhage from the liver, 
subsequent mortality was always due to associated nju- 
ries. 


COMMENT 


Th- management of liver injuries can test a surgeon’s 
skil 30 the utmost. The present review outlines our philos- 
opiy on treatment and focuses on several pitfalls in 
dea ing with hepatic trauma. 

The principles that we have found useful are as follows: 
(1) Simple lacerations are temporarily packed for fiv» to 
ten minutes to allow elotting. This alone will often cor trol 
hemorrhage. In these cases, dependent drainage will 
suffice. In the majority of liver injuries, no other treat- 
mert is required. The patient's blood pressure must be 
norms! prior to closing the abdomen or postooera-ive 
bleedmg may occur when the pressure returns to normal. 
Ths sappened three times in our experience. (2) If the 
hepztx wound continues to bleed, the laceration is 
extended as needed for adequate exposure to permit 
Specife vessel ligation. (8) Massive suture ligations and 
permenent packing with oxidized cellulose should be 
avoided. Although our incidence of hepatic abscesses was 
low tfeur of 207 survivors), in three cases it followsd mass 
suture ligation of hepatic tissue with large sutures. Simi- 
larly. eur one case of hemobilia occurred in a patient who 
had a 2ross approximation of bleeding liver edges rataer 
than a meticulous ligation of persistently bleeding vessels. 
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No. of Injuries 





Blunt Abdominal Gunshot Stab à 
Trauma Wound Wound 
(n = 70) (n =71) (n =92) Total 





Uncomplicated 40 39 69 148 
Morbidity 18 | 20 21 59 
Morality 12 12 2 26 


*There were 111 complications that occurred in 59 patients. 










Table 4.—Major Extrahepatic Complications 







No. of Complications 





Blunt 
Abdominal 





Gunshot Stab 

















obstruction) 





Table 5.—Hepatic Complications 








o. of Complications 






FT 
Biunt 
Abdominal Gunshot Stab 














drainage 


0 
Hemooilia 1 0 0 
Hepatic failure 0 0 1 


(4) The nonbleeding deep parenchymal puncture wound 
often needs additional drainage to avoid infection. One 
intrahepatic abscess from a screwdriver wound occurred 
when tkis was not done. The addition of a hepatostomy 
tube has been used in our experience without complica- 
tions‘ and has prevented this type of intrahepatic abscess. 
Devitalized tissue should be debrided. Large amounts of 
nonviabie liver tissue can be expeditiously removed by 
using manual compression to control bleeding and individ- 
ually ligating vessels. 

The most difficult challenge in the management of 
hepatic injuries is to salvage the patient with massive 
hemorrhage, especially if the injury involves the retrohe- 
patic vena cava or the hepatic veins. Although published 
techniques for the total isolation of the liver have great 
theoretical merit, our experience in massive unrelenting 
liver hemorrhage is that these techniques take too long and 
the patient will often exsanguinate before the liver is 
isolated. We think that aortic crossclamping, combined 
with porta hepatic occlusion (the Pringle maneuver) and 
manual compression of the liver parenchyma, permits 
rapid and adequate control of hemorrhage unless the 
retrohepatic vena cava is involved. 

Our experience with vascular isolation of the liver for 
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Blunt abdom- Destroyed right 0 
inal trauma lobe; lacerated 
(auto-pe- hepatic vein 
destrian) 





































Blunt Bursting 
abdominal injury to right 
trauma lobe retro- 

hepatic cava 
3 Blunt abdominal left lobe, with 0 
trauma; flail; inferior vena 
multiple abdomi- cava injury 
nal injuries 

Kicked by Bursting in- 
horse jury to right lobe 

Gunshot Left lobe, with 
wound retrohepatic 

caval injury 














7 Multiple 
gunshot 
wounds 


Right lobe; hepatic 
vein and retro- 
hepatic vena cava 
injury 

Right lobe destroyed; 
stomach and spleen 
injury 


















resections has been extremely disappointing. No patient 
with a blunt liver injury involving the hepatic veins or 
retrohepatie vena cava has survived. Four patients with 
penetrating retrohepatic cava injuries with massive bleed- 
ing have undergone successful hepatic lobectomy; in three 
of these patients, we used only porta hepatic control and 
manual liver compression. In the other successful resection, 
we used the technique of intrapericardial inferior vena 
cava control.’ In the eight unsuccessful resections, five 
patients had injuries to the retrohepatie vena cava or 
hepatie veins and all died of bleeding despite atzempts to 
obtain vascular isolation.’ Three deaths occurred from 
bleeding secondary to eoagulopathies several hours after 
massive blood replacement. 

We have attempted to place inferior vena cava catheters 
to bypass the retrohepatic cava" but have had continued 
massive blood loss during the procedure even though the 
eatheter was inserted rapidly. The retroduodenal vena cava 
is often covered with blood and surrounded by hematoma 
making identification more diffieult than described. We 
have had little experience with hepatic artery ligation,* but 
we have frequently temporarily clamped the porta hepatic 
only to have the liver continue bleeding. This usually occurs 
in the patient with concomitant venous injury in whom a 


: hepatie artery ligation eould not be expected to be effec- 


tive. 

Hepatie lobectomy for massive bleeding is a heroic 
procedure and should be used only in the patient who is not 
salvageable by lesser methods. Most injuries can be 
managed without resorting to lobectomy. If lobectomy is to 
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Table 6.—Mortality After Hepatic Resection 


Initial 


: Blood Time To Type of Blood 
Type of Pressure, Operating Vascular Loss, 
Patient Injury Extent mm Hg Room, min Control* ml Comments 


6 Gunshot Extensive left 80/40 
wound lobe injury; 
spleen; pancreas; 
colon 


70/40 





Unable to restore 
blood pressure 


15 Thoracoabdominal; 
AC; 
PHC 






12 AC; IPC Unable to restore 


blood pressure 













Median stern- died 
otomy-tube bypass 


cava 


Massive injury; 
in shock 









Coagulopathy; 

continued bleeding 

Unable to control 
caval shock 






Coagulopathy; 


died in recovery room 










Died in recovery room, 
shock; coagulopathy 


22 Median stern- 
otomy; bypass of 
vena cava 






‘Continued diffuse 
bleeding: died 
in recovery room 








*AC indicates aorta crossclamped; PHC, portahepatic control; IPC, intrapericardial cave control. 









Table 7.—Contribution of Multiorgan Injury to Increased 
Mortality 









No. of Deaths 

M 
Blunt 

Abdominal Gunshot Stab 

Trauma Wound Wound 


Mor- 
tality, % 


Total 
Injuries 
















Liver 


alone 1 0 2 50 6 
Liver and 

1 organ 2 3 0 85 5.9 
Liver and 


be successfully performed, the decision must be made 
rapidly by a surgeon experienced in hepatic trauma. If one 
attempts lesser means of eontrol until the patient has lost 
most of his blood volume or has a coagulopathy from 
massive transfusion, the resection is doomed to failure. 
Whatever form of vascular isolation is to be used must be 
instituted rapidly. These procedures are used so infre- 


quently that they often cannot be called into action 
promptly enough to be of benefit to an exsanguinating 
patient. We have had success with simple manual compres- 
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soa to control bleeding and try this procedure prior to 
ms ituting more elaborate systems. 

The transhepatie hepatostomy tube was used in six 
patents. We think eertain situations occur in liver injuries 
where the risk of developing an intrahepatic abscess is 


I creat. The deeply penetrating stab wound or low velocity 


gunshot wound is prone to abscess formation when the 
Glisson capsule seals. In these cases a French 20 red rabber 
catheter is inserted into the depths of the wound to 
enhance drainage. This prevented dead Space and 
enhanced drainage to lessen the risk of abscess formation. 
Nc Eleeding or complications occurred with this techrique. 


In no instance has the hepatostomy tube been combined 
with common bile duct drainage as described by others.* 
Postoperative intrahepatic abscesses did not develop in 
any of the patients treated by this technique. . 


Nonproprietary Names 
and Trademarks of Drugs 


Cephalothin sodium—Keflin. 
Clindamycin—Cleocin. 


č Gentamicin sulfate—Garamycin. 


References © 


1 Morton JR, Roys GD, Bricker DL: The treatment of liver irjuries. Surg 
Garel Obsiet 134:298-302, 1972. 

2. Grunkey DD, Shires GT, MeClelland R: Management of liver trauma in 
Bl! cesecutive patients. Ann Surg 179:722-728, 1974. 2. d 


*. beaney JP, Stanton WK, Halbert DS, et al: An improved techrie for - 


vasculér isolation of the liver: Experimental study and case reports Ann 
Sure 153:231-241, 1966. EC 


4. Pickleman J, Block GE: Adjuncts to the operative management of 
penetrating liver injuries. Arch Surg 106:402-406, 1973. 

5. Schrock T, Blaisdell FW, Mathewson C Jr: Management of blunt 
trauma to the liver and hepatic veins. Arch Surg 96:698-704, 1968. 

6. Mays ET: Observations and management after hepatic artery ligation. 
Surg Gynecol Obstet 124:801-807, 1967. 


Editorial Comment A 


This report presents a new trend in the managemert of liver 
trauma. The first breakthrough came with the advent of resection r 
for massive wounds. However, it has been overdone, and the 


present article makes it clear that it is rarely necessary. A 
mortal ty of 17% for both blunt trauma and gunshot vouncs is 
compa-able :o the results achieved with resectional therapy. 


Suceess in nonresectional management of hepatic injuries was — 
achiewed because of three important concepts: (1) avoiiance Dt 
mass lwatures; (2) the identification and individual ligation of 
bleeders; and (3) drainage. The idea of hepatostomy tube drainage - 


for deep wounds is an excellent one. Moreover, the authors still 
emphasize the importance of debriding devitalized tissue. 
Contsol of massive hemorrhage is difficult, especialy when 
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associated with retrohepatic caval injury. Mechanical devices for 
liver compression have been described, but, like caval bypass 
techniques, they suffer from complexity. We have used with 


success a liver tourniquet contrived by stretching a soft rubber 


drain across the liver with a large vascular clamp. Either this 


approach or that described by the authors is effective and 


expeditious. "n 
The message here is appropriate: hepatic resection for trauma 
has its place, but the majority of liver injuries ean be treated 
successfully without heroic measures. 
| GARDNER W. SurrH, MD 
Baltimore | 


Ea 


Hepatic Trauma—Mclinnis et al 161 








PETUNT; Te ee eee 
t TEST T Yet 22s TPR Sa Pea eae oe ee Án 


ANAEROBIC INTRA-ABDOMINAL 


| A MATTER OF MORBIDITY AND MORTALITY 





SETTER 


— 


- 


DE «eae 





-o--DIO—-- £X 
’ P 








| Beware the breached bowel 


Today, it is recognized that a majority of postoperative 
wound infections of the gastrointestinal tract are 
caused by contamination of the operative wound by 
endogenous organisms. When the bowel is opened by 
trauma, disease, or surgical manipulation, the 
organisms may gain access to the wound. Often, 
anaerobic fecal microorganisms are the cause of these 
infections. Even where visible spillage of contaminated k 
bowel conter ts does not occur, the rate of sepsis in 
"clean contaminated" wounds is three times 
higher than in wounds contaminated only 
by bacterial fallout from the 
environment. 
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Summary 
culprits are Bacteroi 
Intra-abdominal ana 
formation usually start: 
intra-abdominal infections are associated 





The anaerobic trilogy 


Ir wrtually ail intra-abdominal 
infe-tons, there is a recurring tri logy 
of ameerobes that are seen either 
singhyor in combination, often mixed 
with aerobes. 

s Tris trilogy is composed of 

... Bacteroides fragilis, clostridia 

|... Spedies anc anaerobic cocci, 

= Partizelarly »ectostreptococci and 

—... peptecocci. In studies, B. fragilis has 
_ beenisolated from 65% of intra- 

- abdominal infections, clostridia in 
6096, &d enaerobic cocci in 32%. 


In sepsis, the seventh 
postoperative day 
can be significant 


he common wcund 
infections caused by aerobic 
orgenisms typically develop 
: clinical signs 
around the 
fifth to seventh 
postoperative 
Ae day. Sepsis 
caused 5y 
anaerabic micro- 
Sms occurs latet the post- 

e per od, usually between 
the seventhi@ind tenth days. An intra- 
abdominal wound abscess that 
Occurs weeks to several months 
postoce-ative y is almost always 

due toanaerodic microorganisms, 
often together with facultative 
bacter a 


Clinical evidence 
of infection important 


The mere presence of aercbic or 
anaero5i- bacteria in an operative 
incisicr & nct synonymous with 
clinical infection. The differentiation 
between »acte-ial contamination and 


























Anaerobic fecal microor 
ma 


morbidity resulting in hospitalzation of pa | ods | 
As part of the total Hic ls a of serious intra-abdominal infections, successful 
incorporate antibiotics indicated and effective against the 


antibiotic therapy shoul 
anaerobic as well as the aerobic pathogens that are 


wound infection is a clinical decision. 
Evidence of wound sepsis includes 
wound tenderness that increases 
progressively in severity. Initially 
there is fever without spikes, but 
often spiking occurs in the afternoon 
or Senine returning to normal by - 
morning. 't is important to emphasize 
that a positive anaerobic culture with- 
out clinical signs is not an infection. 


Clinical course 
of anaercbic infections 


The firs- event in an anaerobic 
intra-abdaminal infection is either 
generalized or localized peritonitis. 

If the patient survives early peritonitis, 
the usual progression is walling off of 
the infection, and abscess formation. 
These collectians of pus can be 
located intraperitoneally, retro- 
peritoneally, orwithin the viscera. 
Whether ir the 2arly peritonitis Stage 
or in the later abscess stage, culture 
of purulent material yields anaerobes 
in the majcrity of cases. In fact,90% 
to 96% of intraabdominal infections 
occurring with bowel perforation 
have been reported to be associated 
with anaercbic bacteria. 


Unusually high incidence 
of morbidity 
and mortality 


The highest incidence of anaerobic 
wound infection (usually B. fragilis 
and gram-negative organisms such 
as E. coli mey both be isolated) fellows 
resection ofthe large bowel — 10% to 
15%. An infection rate of 5% to 10% 
may occur after surgical procedures 
involving the biliary tract and small 
intestine, whereas the rate following 
gastric or duodenal surgery is some- 
what lower. I= should be borne in 
mind that these infection rates are 





ganisms are equen implicated in the 

ority of postoperative abdominal wound infe 

es fragil.s, clostridia species, and anaerobic cocci. 

erobic sepsis characterized by peritonitis and abscess 

arts between the seventh and tenth postoperative days. These 
with a particularly a Incidence of 

tients for periods of 21 


present. 


_to consider in treating serious intra- 
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ctions. The major 


days to 80 days. 


for elective operations. However, in 
emergency surgery for perforated 
appendicitis, diverticulitis, or 
traumatic wounds of the intestine, 
the infection rate can approach 40%. 
Moreover, unusually long periods of 
morbidity are generally associated 
with intra-abdominal abscesses. 
Periods of hospitalization ranging 
from 21 days to 47 days for patients 
with intraperitoneal abscesses and 
57 days to 80 days for patients with 
retroperitoneal abscesses have been 
reported. Mortality rates have 
been reported to range from 295 for 
patients with abscesses complicating 
acute appendicitis to 10096 in 
patients with undrained hepatic, 
pancreatic, or retroperitoneal 
abscesses. 


The role of antibiotics 
in therapy 


Marked reduction in morbidity and 
mortality inanaerobic intra-abdominal 
infections is possible with earlier 
diagnosis, adequate surgical drain- 
age, and proper choice of antibiotics. 
successful use of antibiotics in 
infections complicating intestinal 
surgery involves knowledge of the 
probable organisms likely to be 
found in various clinical settings, the 
susceptibility of these organisms to 
antibiotics, and the risk of the 
infection to the patient in any given 
set of circumstances. In general, 
antibiotic therapy for serious intra- 
abdominal infections, whether in the 7 
acute phase or in the chronic D. 
abscess stage, should include drugs ‘ 
to manage anaerobic bacteria as weil 
as facultative and aerobic organisms. 

For information on one antibiotic 





abdominal infections caused by 
infectious anaerobes, please turn 


the page. E 
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Anaerobic activity: Cleocin* 
PO. (clindamycin phosphate 
injection) has proved to be effec- 
tive in a variety of serious intra- 
abdominal infections caused by 
susceptible anaerobic orga- 
nisms including gram-positive 
cocci, and gram-positive and 
gram-negative bacilli. Specifi- 
cally, the activity of clindamycin -— 
has been established in the fol- EXE 
lowing conditions: septicemia; 
serious intra-abdominal infec- 
tions such as peritonitis and 
intra-abdominal abscess; seri- m 
ous infections of the female pel- 
vis and genital tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic 
cellulitis, and postsurgical 
vaginal cuff infection; serious 
lower respiratory tract infections 
such as empyema, anaerobic 
pneumonitis, and lung abscess; 
and serious skin and soft-tissue 
infections caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia? 

Since disc susceptibility testing with current methods 

is not reliable for anaerobes, in vitro dilution methods should 
be used to determine susceptibility to clindamycin. 
Also of value in serious aerobic gram-positive infections 
caused by susceptible streptococci, staphylococci, and 
pneumococci. The use of Cleocin PO in gram-positive infec- 
tions has been investigated both clinically and oacteriologi- 
cally. Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the physician 
should consider the nature of the infection and t^e suitability 
of less-toxic alternatives (e.g., erythromycin). 

Indications include: serious lower respiretory tract in- 
fections such as pneumonia caused by susceptible staphylo- 
cocci; serious soft-tissue infections such as deep abscesses 
and deep traumatic or surgical wound infections caused by 
susceptible staphylococci and streptococci: septicemia 
caused by susceptible staphylococci and streptococci; and 
acute hematogenous osteomyelitis caused by susceptible 
staphylococci. In many instances, the evaluated cases 


* Clostridia are more resistant than most anaerobes to clindamycin. Some species, €g. 
C. sporogenes and C. tertium, are frequently resistant to clindamycin. 


Therapeutic considerations... 








have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, 
the organisms proved suscepti- 
ble in vitro and were Success- 
fully eradicated from the clinical 
lesions. 

Other therapeutic considera- 
tions: 

1. Cleocin POs (clindamy- 
cin phosphate injection) is 
clinically effective in serious 
infections caused by penicillin- 
resistant or penicillinase-pro- 
ducing, staphylococci. However, 
staphylococcal strains resistant 
to clindamycin have been en- 
countered, and susceptibility 
testing should be performed. 

2. Cleocin POs is useful in 
patients who are sensitive to 
penicillin. Clindamycin does not 
share antigenicity with the peni- 
cillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxygen and intravenous corti- 
costeroids should also be administered as indicated. 

Thus. Cleocin PO. can fill a need for both penicillin- 
sensitive patients and those with serious infections caused 
by penicillin-resistant staphylococci. 

As with all antibiotics, Cleocin PO4 should be used with 
caution in atopic patients. Clindamycin has demonstrated 
cross-antigenicity with lincomycin. 

Cleocin PO4 should be reserved for serious infections 
where less-toxic antimicrobial agents are inappropriate, as 
described in the Indications section of the brief summary on 
the following page. 


If significant diarrhea or colitis occurs during therapy, 
this antibiotic should be discontinued. (See WARNING 


box and summary of prescribing information on follow- 
ing page.) 
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CLEOCIN* PHOSPHATE (clindamycin phosphate 
injection) Sterile Solution—For Intramuscular 
Irtravenous Use. 












WARNING 


Clindamycin can cause severe cclitis which 
mey end fatally. Therefore, it should be re- 
served for serious infections where less toxic 
antimicrobial agents are inappropriate, 
as Gescr bed n the Indications Section. It 
Should not be used in patients with nonbac- '—— 
tera infections, such as most upper respiratory tract infec- 
tions. The colitis is usually characterized by severe, persistent 
diarrhea and severe abdominal cramps and may beasssciated 
wit) the passaze of blood and mucus. Endoscopic examina- 
tiommay reveal pseudomembranous colitis. 

When significant diarrhea occurs, the drug should be d's- 
continued or, if necessary, continued only with close oaserva- 
tion of the patient. Large bowel endoscopy has been 
recommended. 

Fntiperistaltic agents such as opiates and diphen»xylate 
o_o (Lomotil*) may prolong and/or worsen the con- 

ition. 
















Lierrhea. colitis, and pseudomembranous colitis have been 
observed to begin up to several weeks following cessetion of 
therapy with clindamycin. 


bi Each mi! contains: 







clincamycir phosphate equivalent to.................sss 150 mg 

clindamycin base 
BEEN CI 69520; .. A ATE EEN I A e m ce 5 mg 
BEEN Bate: oie IE sdb tren NEG 0.5 mg 
O O ORE SANE abi dui ERR RR S GARI TE. SC E qs 


__ When necessary, pH adjusted with NaOH and/or HCI. 

Indications: Clindamycin is indicated in the treatment cf serious 
infections caused by susceptible anaerobic bacteria. 

_Clindamycin is also indicated in the treatment of sericus irfec- 
tions due to susceptible strains of streptococci, pneumococci, and 
Staphylacocci. Its use should be reserved for penicillin-aliergic 
patients ar other patients far whom, in the judgment of the physician, 
a penicillin is inappropriate. Because of the risk of colitis, as de- 
scribed in the WARNING box, before selecting clindamycin the ohy- 
sician should consider the nature of the infection and the suitability 
of less toxic alternatives (e.g., erythromycin). 

Anaerobes: Serious respiratory tract infections such as empyema, 
anaerobic pneumonitis and lung abscess; sericus skin anc soft 
tissue mrections; septicemia; ntra-abdominal infections such as 
peritonicis and intra-abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal gastrointestinal tract); 
infections of the female pelvis and genital tract such as endometritis, 
nongonecoccal tubo-ovarian abscess, pelvic cellulitis and postsurgi- 
Cal vaginal cuff infection. 

Strepwecocci: Serious respiratory tract infections; serious skin and 

. Soft tiss je infections; septicemia. 

... Staphvlecocci: Serious respiratory tract infections; serious skin 
and E issue infections; septicemia; acute hematogenous osteo- 

myelitis - 

neur-19Cocc;: Serious respiratory tract infections. 

_ Adjunstive Therapy: In the surgical treatment of chronic bone and 
joint infsctions due to susceptible organisms. Indicated surg cal 
| Ig oc should be performed in conjunction with antibiotic 

apy. 

Bacterialogic studies should be pur ida to determine the caus- 
ative organisms and their susceptibility to clindamycin. 
Contrainclications: History of hypersensitivity to clindamycin or 
lincomycin. 

. Warnings: (See WARNING box.) Mild cases of colitis may respond to 
drug discontinuance alone. Moderate to severe cases should be 
managed promptly with fluid, electrolyte and protein supplsmenta- 
tion as indicated Systemic corticoids and corticoid retention enemas 

may help relieve the colitis. Other causes of colitis should also be 

*considersa. 


.. Acare*ul inquiry should be made concerning previous sensitivit es 
| to drugs and other zllergens. Artagonism has been demonstrated 
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CleocinPhosphate — — 


(clindamycin ohosphate in ection,N.F.) E 
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between clindamycin and erythromycin in vitro. Be- 
cause of possible clinical significance, these two 
drugs should not be administered concurrently. 


has not been established. 


infants, appropriate monitoring of organ system 
functions is desirable. 


mcg/ml. 


sage Meningitis: Since clindamycin does not diffuse ade- 


quate NM the cerebrospinal fluid, the drug should not be used in 
meningiti». 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautioas: Review of experience to date suggests that a subgroup 
of older patients with associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these patients, they 
should be carefully monitored for change in bowel frequency. Pre- 


scribe wit» caution in individuals with a history of gastrointestinal E 


disease, particularly colitis. 


B 


Usage in Newborns and Infants: When clindamy- - 
cin phosphate is administered to newborns and — 


Nursing Mothers: Clindamycin has been reported 
to appear in breast milk in ranges of 07 to 38 F 
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Do not mject intravenously as an undiluted bolus; infuse as di- a 


rected in »ackage insert. Indicated surgical procedures should be — 


performec in conjunction with therapy. Patients with very severe 


renal disease and/or very severe hepatic disease accompanied by . 


severe metabolic aberrations should be dosed with caution and ] 


serum clirdamycin levels monitored during high dose Nee. 

Prescrit with caution in atopic individuals. During prolonged 
therapy, periodic liver and kidney function tests and blood counts 
should be performed. Use may result inovergrowth of nonsusceptible 


organisms. particularly gens. Should superinfection occur, adjust 
i 


therapy as clinical situation dictates. Clindamycin has been shown 
to have neuromuscular blocking properties that may enhance the 


action of cher neuromuscular blocking agents. Use with caution in : 


patients receiving such agents. - 
Adverse Reactions: Gastrointestinal: Abdominal pain, nausea, vomit- 
ing and diarrhea. (See WARNING box.) Hypersensitivity Reactions: 


Maculopagular rash and urticaria have been observed. Generalized — 
mild to moderate morbilliform-like skin rashes are the most fre — 


quently reported of all adverse reactions. Rare instances of erythema 
multiforme some resembling Stevens-Johnson syndrome, have 
been associated with clindamycin. A few cases of anaphylactoid 
reactions Fave been reported. If a Linie ona reaction occurs, 
the drug should be discontinued. The usual agents (epinephrine, 
corticostereids, antihistamines) should be available for emergency 
treatment cf serious reactions. Liver: Jaundice and abnormalities in 
liver functien tests have been observed during clindamycin therapy. 

Hematopoietic: Neutropenia, eosinophilia, agranulocytosis and 
thrombocyDpenia have been reported; no direct etiologic relation- 
ship to coneurrent clindamycin therapy has been made. 

Local Reactions: Pain, induration and sterile abscess have been 
reported affer intramuscular injection and thrombophlebitis after 
intravenous infusion. Reactions can be minimized or avoided by 
giving deep intramuscular in Je dons and avoiding prolonged use of 
indwelling intravenous catheters. 
How Supplied: Available as sterile solution with each ml containing 
clindamycig ipeo ioa equivalent to 150 mg clindamycin base. 
Ampoulesc2and4ml. . — n. 

Caution: Federal law prohibits dispensing without prescription. 

For additional product information see your Upjohn representative. 

J-5429-9 MEDB-5-S 


STERLE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 
9 @ 
Cleocin Phosphate 
(clindamycin phosphate injection, N.F.) 
LEM Upjohn Company, er aan Michigan sO 
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of Proximal Femoral Bypass Vein Graft 





. "Spoon Bowl” Deformity 





A Cause of Late Graft Failure on Four Occasions 


John A. Root, MD, Peter E. Giustra, MD 


e We cite four examples of splaying of the proximal end of 
femoral bypass vein grafts accompanied by graft stenosis as a 
cause for late postoperative recurrent ischemic symptoms or 
graft failure. Though usually associated with dilation of the 
common femoral artery, one patient showed no arterial aneu- 
rysm. After appropriate angiographic views to demonstrate the 
“spoon bowl" deformity, corrective surgery to widen or bypass 
the stenotic segment and prevent further dilation of the artery, 
where indicated, resulted in patent grafts in all patients for at 
least one year. 

Diminishing pulses or the recurrence of ischemic symptoms 
after femoral bypass vein graft are indications for angiography of 
the graft. This should include appropriate views to demonstrate 
the proximal anastomosis that may show a “spoon bow!" defor- 
mity amenable to surgical correction. 

(Arch Surg 112:166-169, 1977) 


laying of the proximal end of a femoral bypass vein 
i a (FBVG) may be accompanied by graft stenosis 
and has been implicated as a mechanism for compromise or 
failure of grafts on four occasions at the Knox County 
General Hospital and Penobscot Bay Medical Center. 
Usually the deformity was associated with true aneu- 
rysmal dilation of the segment of the femoral arzery used 
in the anastomosis, although in one instance, the artery 
remained of normal caliber. A short segment of stenosis 
occurs just distal to the splayed segment of vein compris- 
ing the proximal anastomosis. Beyond the stenotic 
segment, grafts maintain a normal caliber. The deformity 
resembles the shape of the bowl of a spoon and has a typical 
roentgenographie appearance. It may lead to graft failure 
or to recurrenee of ischemie signs and symptoms late 
postoperatively and can be corrected if recognized before 
graft closure. 

Our experience has shown that some degree of common 
femoral artery dilation is not an unusual postoperative 
angiographie finding after FBVG. Although we have 
implieated this deformity of the proximal venous anasto- 
mosis as a cause of compromise of vein grafts in only four 
patients, the "spoon bowl" deformity may be a more 


JONG MM c 


Accepted for publication Sept 13, 1976. 

From the Departments of Surgery (Dr Root) and Radiology (Dr Guistra), 
Knox County General Hospital and Penobscot Bay Medical Center, Rock- 
land, Me. 

Reprint requests to Department of Surgery, Penobscot Bay Medical 
Center, Glen Cove, Rockland, ME 04841 (Dr Root). 


166 Arch Surg—Vol 112, Feb 1977 
f 


Mig S TEES LOL > 
Ohio a ct Là" a Oc talia... aks 


common mechanism for failure than heretofore recog- 
nized. 

It is the purpose of this report to define the entity, to cite 
several mechanisms of pathogenesis, and to describe 
procedures used to correct the ischemic consequences. 


REPORT OF CASES 


Case 1.—A 61-year-old man underwent an FBVG at another 
institution in 1964. The common femoral artery was described at 
that time as dilated and thick-walled. After local thromboendar- 
terectomy, an FBVG was accomplished using continuous 5-0 silk 
suture. Three years later, the graft occluded. Reexploration at the 
Knox County General Hospital showed the diameter of the vessel 
at the site of the proximal anastomosis to be approximately 3 em 
(Fig 1). The anastomotic end of the vein graft was splayed 
symmetrically outwards in all directions from its center. The 
outlet of this segment was funnel-shaped, narrowed, and occluded 
by thrombus. The graft distally was of normal caliber. Revision by 
partial resection of the dilated arterial wall and replacement with 
an &mm Dacron femoropopliteal conduit was accomplished. 
Twenty-four months later, the Dacron graft occluded, but the 
patient’s negligible symptoms and the occurrence of chronic renal 
insufficiency precluded revision. The patient died of a ruptured 
abdominal aortic aneurysm four years later. 

Case 2.—A 50-year-old man, with progressively disabling inter- 
mittent claudication, underwent an uncomplicated FBVG. The 
proximal anastomosis was completed over a l!é-em arteriotomy 
and a subadventitial endarterectomy of the common femoral 
artery using continuous 6-0 Dacron suture. Three months after the 
bypass, increasing claudication, a femoral bruit, and a diminished 
popliteal pulse led to repeat angiography (Fig 2). The graft was 
patent but showed a characteristic "spoon bowl" deformity, being 


Fig 1.—Case 1. (A) Diagram of proximal anastomosis after femoral 
bypass vein graft. Before arterial dilation, vein graft remains 
widely patent. (B) After aneurysm formation, vein graft is 
stretched and narrowed at outlet (arrow), producing "spoon 
bowl" deformity. 








Fig 2.—Case 2. Anterioposterior femoral arteriograr^ shows 
"spoon bowl" dilation (arrows) but does not clearly define vein 
gra*t outlet. D indicates deep femoral artery; S, superficial femoral 
artery; V, vein graft. 


markedly narrowed for a short distance just beyond th» dilated 
site of the proximal anastomosis (Fig 3). At surgery, the common 
femoral artery was approximately 2 em in diameter, and there was 
flattening and solaying of zhe proximal end of the zraft A 
transwerse fibrous band stretched obliquely across the "spoon 
bew!” just proximal to its outlet, and a firm atheromatous plaque 
further compromised the stenotic lumen. The plaque was removed; 
the stenotic-segment was widened with a long-vein patch graft. A 
Dacren splint was sutured into place around the common femoral 
artery, its distal edge lying at the origin of the deep femeral 
artery barely overlying the proximal end of the veia graft. 
Posteperative angiography showed the previously stenetic 
segment of the vein graft to be widely patent, although there was 
an irregular impingement on the lumen of the common femoral 
artery just proximal to the anastomosis presumably secordary to 
the encircling Dacron splint. The patient has minimal symptoms, 
seemingly of a peripheral neuropathy, with palpable dorsa is pedis 
and pesterior tibial pulses more than 14 months postoperatively. 

Case 3.—An 82-year-old, aetive man with rest pain and a 
gangrenous fourth left toe underwent an FBVG. The wal of the 
commen femoral artery contained brittle calcium deposits. Endar- 
terectomy was complicated by a circumferential tear of the 
adventitia just proximal tc the origin of the deep femoral araneh. 
A shor- segment of the distal common femoral artery was resected 
and end-to-end arterial anastomosis accomplished, using -ontin- 
uous 549 Dacron suture. The proximal end of the vein grz?t was 
also widened, using a longitudinal vein patch and suturing again 
with 5-J Dacron. This created multiple confluent suture lines, some 
penetrating an arterial wall of poor quality. Seven months postop- 
erative y, femoral arteriography was repeated because of tke 
gradua. onset of claudication, numbness, coldness, rest pam, and 
rubor (Fig 4). Segmental dilation, splaying, and stenosis at the 
outlet, with a distal graft ef normal caliber were noted. 

In order to prevent further dilation, the common femoral artery 
was ligated just proximal to its bulbous enlargement. A cor posite 
V gratt of reversed saphenous vein was sutured to the common 
femoral artery proximal to this ligature. One distal lim» was 
anastomosed to the original graft beyond its stenotic site, the 
other te the deep femoral artery. Postoperative roentgenozrams 


* Arch Surg—Vol 112, Feb 1977 


É 








Fig 3.—Case 2. Left posterior oblique femoral arteriogram clearly 
demonstrates stenotic vein graft outlet (arrow). D indicates deep 
femoral artery; S, superficial femoral artery; V, vein graft. 





Fig 4.—Case 3. Femoral arteriogram after femoral bypass vein 
graft demonstrates dilation at proximal anastomosis with stenosis 
at vein græt outlet (arrow). 


demonstraied graft patency but with a new filling defect in the 
proximal common femoral artery presumed to be an intimal 
plaque disledged in the process of cross-clamping. 

Within ane month, the patient experienced sudden onset of 
pain. Arteriograms showed the proximal plaque to be less intru- 
sive, but the V graft was considerably narrowed. A second 
composite inverted Y graft was fashioned from the contralateral 
saphenous vein and applied around the original jumper graft. 
Postoperative roentgenograms confirmed graft patency (Fig 5). 
The patientis once again fully active, without symptoms, and with 
a palpable posterior tibial pulse 18 months postoperatively. 

Case 4.—This 57-year-old diabetic man responded well to FBVG, 
with resolution of symptoms of rest pain and healing of gangrene 
that involved the heel of his right foot. Eleven months postopera- 
tively, pain'ul ulceration at the heel recurred. Pulses below the 
common femoral artery could not be palpated. Angiography 
demonstrated splaying of the proximal vein graft with a short 
segmental stenosis and a distal graft of normal caliber (Fig 6). 
Neither at angiography nor at surgical exploration was arterial 
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dilation noted. The lesion was treated with a long-vein patch graft 
across the stenotic segment. Intraoperative arteriography demon- 
strated the need to extend the patch graft more proximally. 
Postoperatively, the patient maintained a very satisfactory popli- 
teal graft pulse. Once again, his foot healed, and he is symptom- 
free 12 months later. p 





COMMENT 


Previously described entities influencing late vein graft 
patency after FBVG include outflow obstruction, valve 
cuff fibrosis,?^ intimal or fibrous thickening, 2-5 stenosis 
by vein tributary ligature,’ traumatic stenosis from graft 
instrumentation; suture line stenosis in composite vein 
grafts, graft entrapment from improper routing, pro- 
gressive arterial atherosclerosis proximal or distal to the 
graft,’ arteriosclerosis of the graft itself,^^^ and aneu- 
rysmal dilation of the graft. 

Gardner et al’ described two anastomotic false aneu- 
rysms that occurred in autogenous vein grafts. Infection 
was present in one of the patients. It was stressed that silk 
sutures were a major factor in anastomotie false aneurysm 
formation. 

Ray et al cited a single instance of aneurysmal dilation 
at the proximal venous anastomosis as cause for failure 
three years after implantation. DeWeese et al^ illustrated 
two instances of "cobra-mouth" deformity of the anasto- 
mosis. Neither of these was associated with arterial dila- 
tion, graft stenosis, or symptoms. 

We have described still another phenomenon that results 


yes: in graft stenosis. In all instances where angiography was 
Fig 5.—Case 3. Vein graft (arrows) bypasses postoperative site of f d." bowl" def iar at ih ml 
dilation (X), and small jumper vein graft joins new graft with deep pur PINN y Spon Dew tal a O pum snae 
| femoral artery (V). tomosis was demonstrated. In one patient, complete occlu- 


sion occurred; however, grafts in three other patients were 
salvaged after late postoperative symptoms occurred and 
arteriography confirmed the entity. 
Several factors are presumed to be of importance in the 
pathogenesis of the "spoon bowl" deformity. Silk fatiga- 
Fig 6.—Case 4. Splaying of proximal vein graft is present (X), — bility can be implicated, although it is no longer a practieal 
associated with outlet stenosis (arrow). Distal vein graft Is of issue since synthetic material is now used exclusively.’ 
normal caliber, and there is no arterial dilation. i : 
Inherently soft degenerative disease of the arterial wall 
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‘= Y Pj may predispose to anastomotic aneurysm formation. Over- 
UE zealous endarterectomy, especially if associated with 
i. REM ET injury to a thin friable adventitia, will incite weakness and 


dilation.’ The latter is a technical and therefore control- 
lable factor and is thought to be of greatest significance in 
preventing future arterial dilation. 

Although endarterectomy is often indicated especially 
with a stenotie ostium of the deep femoral artery, it is 
important to develop the proper midmedia plane for this 
procedure, avoiding a subadventital endarterectomy.” 
When narrowing of the common femoral artery is mild, 
endarterectomy may be unnecessary. Simple focal removal 
of gritty calcified areas around the arteriotomy site to 
facilitate suturing may suffice. If the adventitia of the 
common femoral artery is injured during endarterectomy, 
an encircling splint of Dacron or preferably strips of 
autogenous vein may be useful to stop leaks and prevent 
dilation at the site of injury. 

Where splaying of the anastomotic portion of the vein 
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graft occurs without dilation of the artery (case +), it seems 
necessary to invoke the quality of the wall of the vzin as 
aticlogieally important. The occurrence of vein splaying 
. with stenosis just beyond would seem to be more than 
incidental, although splaying can occur without stenosis 
as noted by DeWeese ez al^ 

Discovery of the "spoon bowl" deformity prior to 
complete closure is desirable, for although there are reports 
of successful thrombectomy of vein grafts, *'* revision of a 
defect in a still patent bypass has obvious advantages.” 

Long-term regular follow-up studies of patients after 
bypass is essential.‘ Recurrence of symptoms or diminish- 
ing pulses are positive indications for arteriography even 
if elinically the graft seems patent. Roentgenography 
should include specifically oblique views of the proximal 
amastomosis to demonstrate the segment that may be 
stenotic (Figs 2 and 3). 

Once demonstrated by arteriography, the objectives in 
treating the "spoon bowl" deformity are twefold (1) 
restore adequate flow beyond the stenosis and (29 prevent 
further arterial or graft dilation. 

An arterial aneurysm may be dealt with directly by 
taking dewn the anastomosis, partially resectinz it, and 
then closing the arterial wall and reenforcing this closure 
wit. a circular onlay of vein or Dacron, replarting the 
graft more distally. To obviate extensive dissection in 
scarred tissue, the common femoral artery can be ligated 
preximal to the aneurysm and a composite inverted 
Y-graft applied from the external iliac or prox:mal 
common femoral artery to both the primary vein graft 
beyend the stenosis and the deep femoral arter”. If the 
“spoon bowl” deformity occurs without demonstrable 
arterial dilation, simple vein patch angioplasty to the 
stenotic segment will restore peripheral circulation. 


CONCLUSIONS 


Sclaying of the proximal end of a femoral vein bypass 
grat (FBVG) may be associated with stenosis immedi- 
ately beyond the anastomosis and be responsible for the 
late postoperative appearance of ischemic signs and symp- 
_ toms. Splaying is usually secondary to aneurysmal dilation 
of the segment of the common femoral artery used in zhe 
anascomosis. The resulting "spoon bowl" deformity has a 
characteristic angiographic appearance. Treatment con- 
sists of widening or bypassing the stenotic graft segment 
and preventing further dilation of the arterial segment if 
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closure of the graft. 
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Invited Editorial Comment 


The authors are to be complimented on their description of a 
complication of venous bypass grafting that is correctible if 
recognized. The primary problem that they have observed is the 
stenosis m the vein graft at the outflow of the proximal anasto- 
moses. Im our experience, this same area of narrowing has also 
been observed at the inflow end of the distal anastomoses and has 
been observed in aortocoronary venous bypass grafts as well as in 
femoral popliteal grafts. It may be seen without aneurysmal 
dilation c? the host artery or without dilated veins. It is possible, 
therefore: that the cause of this stenosis is not the splaying out or 
increased tension on the vein at the site of the anastomosis but is 
secondary to constriction of the anastomosis by catching of 
adventitia at the time of the original procedure or the develop- 
ment of anastomotic intimal hyperplasia as described in case 2. 
They have demonstrated that these lesions are correctible by vein 
patch angvoplasties, and they stress that regular follow-up studies 
of patients is essential. “Recurrence of symptoms or diminishing 
pulses are-positive indications for arteriography even if clinically 
the graft seems patent.” 

JAMES A. DEWEESE MD 
Rochester, NY 
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an aneurysm is present. Three limbs have been salvaged by - 
identifying the site of stenosis and correcting it prior to — 
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Management of Hereditary 


Site-Specific Colon Cancer 


Henry T. Lynch, MD; Randall E. Harris, PhD; Wadi A. Bardawil, MD; Patrick M. Lynch, JD; 


Hoda A. Guirgis, PhD; Milton J. Swartz, MD; Jane F. Lynch, RN 


e A family with site-specific colon cancer and discrete ade- 
nomatous colon polyps in certain members has provided a 
prototype for the study and clinical management of hereditary 
cancer. Analysis of this kindred showed an autosomal dominant 
mode of inheritance, early onset of cancer with predilection for 
the right colon, and frequent extraprimary cancers of the colon. 
Knowledge of these phenomena are critical to the management 
of this hereditary cancer syndrome. 

On our recommendation, two brothers of the family who were 
treated for colon cancer by hemicolectomy underwent prophy- 
lactic total colectomy. The resected colon from one of these 
patients had an occult adenocarcinoma in a villoglandular 
polyp. 

(Arch Surg 112:170-174, 1977) 


ereditary site-specific colon cancer in the absence of 
polyposis coli was recently reported occurring in a 
large kindred by Lynch et al.' This kindred (family R) is 
characterized by an excess incidence of colon cancer among 
offspring of affected parents, a high frequency of solitary 
adenomatous polyps among affected family members, an 
early age of onset of colon cancer, and frequent synchro- 
nous and metachronous multiple primary malignancies of 
the colon. 

Awareness of family history and differential diagnostic 
features of heritable cancer syndromes could aid the 
physieian considerably in patient management. The 
purpose of this report is to present an example of how 
prophylaetie surgical intervention stemming from such 
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awareness can considerably improve cancer control. We 
shall also discuss salient features of the syndrome manifest 
in family R and consider general implieations of familial 
risk factors in managing patients from such a kindred. 


PATIENTS AND METHODS 


Vital cancer statistics (ie, birth and death dates, anatomic site of 
cancer, age at diagnosis, and histologic type, staging, therapy, and 
prognosis, if available) have been collected on 232 individuals of 
family R. Thirty-three members of the family have been affected 
with carcinoma of the colon. 

To test for simple inheritance in family R, individuals were 
classified as: (1) offspring of parents in the direct genetic line of 
the pedigree who have been affected with colon cancer and (2) 
offspring of parents in the direct genetic line who have not been 
affected. Estimates of cumulative risk? over the range of expres- 
sion of the disease among family members were computed for 
each class and compared by a z test. 

Pathology reports on 25 individuals have been reviewed. Chi 
square tests were used in comparing the high frequency of cancer 
occuring at the cecum in family R with expected figures for colon 
cancer patients in general. | 

Two brothers from the kindred (IV-6 and IV-8, Fig 1), each 
treated by hemicolectomy for cancer of the transverse colon, 
recently underwent prophylactic surgical removal of their 
remaining colon. The cooperating pathologist submitted the 
excised colon from each patient for our study, and these specimens 
were subjected to independent pathologic review. Findings will be 
discussed. 


RESULTS 


The pedigree of family R (Fig 1) shows transmission of 
eolon cancer on a site-specific basis through five genera- 
tions. The mean age at colon cancer diagnosis in the family 
is 44.6 years, with a standard deviation of 12.3 years. The 
table shows the high incidence of colon cancer among 
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Fig 2.—Gross specimen of colon from patient IV-8. Left, Arrow indicates polypoid structure measuring 0.9 
cm in diameter. Right, Arrow indicates enlarged view of polyp showing nonulcerated crater-like 
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thickening of mucosa. 


offspring of affected parents by ten-year age intervals. 
Between the ages of 20 and 80 years, the cumulative risk of 
colon cancer developing is 54.1% among offspring of 
affected parents compared to 3.6% among offspring of 
unaffeeted parents. The excess risk of 50.5% among 
offspring of affected parents is highly significant 
(P < .001). 

Of the 25 patients for whom documentation of tumor 
sites has been retrieved, 17 had at least one cancer occur at 
the cecum, two had at least one cancer develop at the 
ascending colon, four had at least one cancer occur at the 
transverse colon, and just three patients had cancer at only 
the descending or rectosigmoid colon. Based on a x? test, 
the frequency of patients affected at the right colon in 
family R is significantly greater than the highest reported 
figure for the general population (x? = 16.5, P < .901).^ 

Among the 20 colon cancer patients for whom pathologic 
examination was available, there were no instances of 
multiple polyposis of the colon. However, 13 of these 
individuals did have solitary adenomatous polyps, while the 
remaining seven had no colonie abnormalities other than 
the tumor itself. 

Fourteen members of family R were successfully treated 
for their initial colon cancer by local resection. In 11 of 
these individuals, subsequent primary malignancies of the 
remaining colon developed from 2 to 23 years postopera- 
tively, with a mean of eight years. 

Two brothers (IV-6 and IV-8) initially diagnosed with 
colen cancer at the ages of 41 years and 39 years (1969 and 
1971), respectively, and treated by hemicolectomy are of 
primary interest in this report. Notably, the hemicolec- 
tomy in patient IV-6 included resection of the cecum, 
whereas in patient IV-8, the cecum was left intact. Patient 
[V-6 also had a superficial carcinoma in situ of an adenom- 
atous rectal polyp at the age of 47 years (1975) that was 
treated by local excision. Because of the inordinately high 
frequency of subsequent primary malignancies of the colon 
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Observed incidence tive 
(Cumula- per 
Age (yr) tive) Affected Decade, % 
Offspring of Colon-Cancer Affected Patients 
70-79 14 1 12.2 54.149 
60-69 22 2 10.6 ati if 
50-59 38 6 18.4 415+7 
40-49 53 9 17.6 28.3 + 6 
30-39 71 7 10.6 12.9 +4 
20-29 84 2 2.5 2.0 2 
<20 104 0 0.0 0.0 
Offspring of Unaffected Parents 
70-79 E, i1 E iyo 
60-69 5 0 0.0 3.6 
50-59 18 0 3.6 3.6 + 4 
40-49 40 1 0.0 0.0 
30-39 59 0 0.0 0.0 
20-29 92 0 0.0 0.0 
<20 114 0 0.0 0.0 





*If risk = 1—II (1-q,);q, = x,/(n\—= y,,/10); X, = number of persons 
j=1 
affected with cancer of the colon in the ith decade of life; n, = number of 
persons under observation and unaffected at the beginning of the ith 
decade; w, = number of withdrawals during the ith decade; y,, = number 
of years remaining in the ith decade for the jth withdrawal, then o, = [= 
q,/(n, — x, — X y,,/10)] ^ (1 — a). 
J 


that have occurred among other family members initially 
treated by hemicolectomy, we recommended that these two 
subject individuals undergo prophylactic removal of their 
remaining colon segments even though each brother was 
apparently cancer-free five years postoperatively. Both 
patients recently followed this recommended prophylactic 
surgery, and the cooperating pathologist submitted their 
resected colon tissue for our examination. 

Colon specimens removed by prophylactic surgery from 
patient IV-6 included two segments of large bowel 
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MCI S. 
Fig 5.—P^otomicrographs showing polypoid colonic lesion in 
patent lv-8. Left, Low-power view depicting its villoglandular 
natuse ( x 19). Right, High-power view.of representative area from 
inset showing invasion of muscularis mucosa (M) by tumor cells 
( xx 380). 


measuring 28.0 and 7.0 em in length and two segments of 
smal intestine measuring 12.0 and 5.0 em in length. No 
sign ficant mucosal alterations were observed on gross 
examination. On microscopic examination, nc specific 
infammatory lesions were evident, although focal hyper- 
tropay of lymphoid t.ssue was apparent within the walls of 
the bowel. Large reactive lymph nodes were also observed, 
with no evidence of necrosis or neoplasm. 

The cclon specimen removed by prophylactic surgery 
from patient IV-8 included the cecum, the ileocezal valve, 
ane a 3-cm portion of terminal ileum. A small polypoid 
lesioa (0.9 x 0.7 x 0.7 em) was found in the cecum approx- 
imately 5.5 em distal to the ileocecal valve (Fig 2 left and 
rig3t) There was nc evidence of additional polyps ir the 
remainder of the mucosa. There were several small diver- 
ticule. 

Cm microscopic exemiration, the polyp found in patient 
IV-8 exhibited villozlandular features (Fig 3, left). A 
portion of the epithel um was anaplastic, forming irregular 
glanes, with anastomotic strands invading the lamina 


propria. At one pont, the epithelium nearly erupted. 


through the muscularis mucosa (Fig 3, right). There was no 
evidence of tumor ir the deeper layers or in th» several 
reg:enal ymph nodes examined. The diagnosis was low- 
grade primary adenccarcinoma of the colon aris ng im or 
abou the villoglandular polyp. 


COMMENT 


There are more tkan 100 cancerous and precancerous 
discrders affecting man that show genetic origin.' Many of 
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these cisorders are amenable to cancer control when the 
physieian is knowledgeable about the mode of genetic 
transmission, a factor that becomes of crucial importance 
when phenotypic or genetic markers are lacking.’ 

Distmguishing physical signs or genetic markers that 
enable syndrome identification are invaluable to the physi- 
cian’s cancer control program. A classical example of a 
genetic marker is found in autosomal dominantly inherited 
Sipple syndrome and the multiple mucosal neuroma syn- 
drome (hereditary adenomatosis types 2 and 3, respec- 
tively) in which calcitonin elevation shows the inordinately 
high risk for medullary thyroid carcinoma.' In the case of 
the multiple mucosal neuroma syndrome, the clinician is 
aided further by the presence of distinguishing physical 
stigmata. 

In certain hereditary colon cancer syndromes (ie, 
familia: polyposis coli and Gardner syndrome), distinguish- 
ing phenotypic signs of premalignancy are also present. 
However, biochemical or genetic markers (with the 
possible exception of cellular proliferation of colon mucosa 
in polyposis coli)* are lacking. 

Unlike the above examples, the majority of genetic 
cancerous disorders lack both laboratory and phenotypic 
clues of premalignancy. This, unfortunately, is the ease for 
the two subject patients of this report and their high-risk 
relatives. Nevertheless, certain aspects of the natural 
history of cancer in family R (and certain other cancer- 
prone kindreds who lack a precancerous phenotype) can aid 
the physician immeasurably in diagnosis and patient 
management."** 
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The mode of genetic transmission is of obvious impor- 
tance in assessment of cancer risk to family members. In 
family R, the excess cumulative risk of colon cancer among 
offspring of affected parents is approximately 50% 
(Table). This is supportive of an autosomal dominant mode 
of inheritance. In other words, the segregation patzern of 
eareinomas of the colon among offspring of affected 


parents in this kindred is apparently due to the effect of a 


single deleterious gene whose expressivity ranges from the 
ages of 20 to 80 years. 

The early age of onset of colon cancer in family R 
(x = 44.6 years) mitigates strongly for the institution of 
diagnostie procedures (proctosigmoidoscopy, colonoscopy, 
and barium enema) beginning as early as 20 years of age 
(one patient, III-13, had verified colon cancer at the age of 
20 years, and seven others were affected by the age of 35 
years) This is in striking contrast to generally aecepted 
recommendations that eall for surveillance of the colon 
beginning at about the age of 40 years. 

Knowledge of the specific anatomic location of neoplas- 


_ tic transformation in the colon will be of extreme impor- 


tance since it may modify diagnostic as well as surgical 
management. Specifically, in family R, there is a predilec- 
tion for cancer of the right colon (88%) and particularly the 
cecum (68%). Such facts mandate that the diagnostician use 


‘colonoscopy or barium enema for adequate visualization of 


the mucosal surface of the right colon, including the. 


cecum. 
Finally, evidence clearly demonstrating the occurrence 


| of distinct synchronous and metachronous primary malig- 


nancies of the colon must be reckoned with at the time of 
initial onset. Note that in family R, subsequent primary 


malignancies of their remaining colon developed in 11 of 14 


patients who underwent hemicolectomy, and at least four 
of these patients have died as a result. Because of these 
sobering facts, we recommend total colectomy at the time 
of initial diagnosis and further advise prophylactie total 
coleetomy for individuals who have already been treated by 


- hemicolectomy for an initial colon cancer. 


Specific risk factors that led to the prophylactic second 
colon operations in patients IV-6 and IV-8 are noteworthy. 
The mother (III-4) presumably carried the deletericus gene 
since she had cecal cancer at the age of 45 years and 
subsequent primary malignancies of the colon at the ages 
of 47 and 48 years; a brother (IV-5) had colon cancer at the 


age of 41 years. The patients themselves were both 
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affected by colon cancer at an early age (39 and 41 years). 


Significantly, the prophylactic colectomy yielded an occult 


adenocarcinoma in the resected cecum of patient IV-8. 

Family R clearly demonstrates the powerful potential 
for cancer control harbored by knowledge of cancer genet- 
ics and syndrome identification. This includes many clas- 
sical examples of hereditary cancer demonstrated in the 
literature, their clinical variations, and novel familial 
cancer syndromes perceived by the clinician. Genetic coun- 
seling is an essential component of these objectives that 
should embody medical management with emphasis on 
prevention.* 

Hereditary site-specific colon cancer in family R shows 
features similar to that reported by Woolf et al” (ie, 
discrete colon polyps in association with an excess of colon 
cancer) Genetic analysis shows that this syndrome is 
probably due to a deleterious autosomal gene. Hereditary 
site-specific colon cancer should therefore be included in 
the differential diagnosis of familial colon caneer as exem- 
plified by familial polyposis coli, Gardner syndrome, 
Turcot syndrome, the cancer family syndrome, and 
others." 


This investigation was partially supported by the Faternal Order of 
Eagles and by National Cancer Institute grant No. 5 R01 CA 18408-02 and 5 
D04 AH 01473-02. 

Mort Maser, PhD, provided technical assistance. 
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LI Chcsen by NASA for decon- 
tamination of lunar capsules 
in Apollo splashdowns and 
for disinfection in the 

Skylab mission 

L] Demonstrated in the hos- 
pita! clinic, office, home, 

on skin, mucosa, wounds, 
burns 


L] Documented in hundreds 
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sancs of procedures, in close 
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routine antisepsis, in protect- 
ing prysicians, nurses, 
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PR In the immunosuppressed patient, 

F E EA. usual clinical signs and symptoms 
CON ÉL of infection may be missing or 

dez a not clear. Hence, diagnosis and 

Ud May initiation of proper therapy 

ES SE become most urgent. 


An initial loading dose of 1to 2 Gm. 
of Keflin may be given regardless 
of the patient's renal status. 

Patients with impaired renal 
function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 

in excessive serum 
concentrations. 


Keflin may be administered 
IV. or I.P. in dosages as 
ae X highas 12 Gm. per day 
A ay (in life-threatening 
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Mean serum concentrations 
100 after I. V. administration of Keflin 
—-——'Gmií 


80 mum 2 GM. 


Data on file at 
Eli Lilly and Company 


*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 





staphylococci (both penicillinase t 0 
nonpenicillinase-producing), group 
- beta-hemolytic streptococci, Escherichia 15 9D Hs on 90 120 
Time (Minutes) 


coli, Proteus mirabilis, and Klebsiella. 
tAdministered to six patients by rapid I. V. infusion. Please see opposite page for 


tAdministered to ten patients over a thirty-minute period. summary of prescribingjinformation. 
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As you know, skin and soft-tissue in ections* including Brief Summary. 
j CPI P t Consult the package literature for 
peritonits, may progress with alarming rapidity in patiemts prescribing information. 
with impaired host defenses...even to the point of becoming vag cn geet (copre d 
: . . . . ny), Neutral, Tor Injection, Is indica ortne 
irreversible. Keflin can often be useful before the infecticn treatment of serious infections caused by 
becomes irraversible...exactly when it is most needed. susceptible strains of the deci micro- 
Eleven years after its introduction Kefin continues to oe Or end nof lesus SURE REDE | 
effective against most strains of gram-positive and gram- penta usou e Seen e à 
: - : 1 : : cillinase ano nonpenicillinase-producing), 
negative-organisms com monly implicated in serious skn group A beta-hemolytic streptococci, 
ard soft-tissue infections* Therefore, when you suspec that Escherichia coli, Proteus mirabilis, and 
: Klebsiella aul 
the pathogen involved is one of the susceptible organisms Boris dnd joint infections cats BC P 
for which the drug is indicated in skin and soft-tissue staphylococci (penicillinase and 
* : ; nonpenictllinase-producing) | 
infections, you may begin therapy with Keflin even whil2 Contraindication: Previous hypersensitivity | 
results o: susceptibility studies are pending...and thus save to cephalosporins. | 
i - ; i ini Warnings: BEFORE CEPHALOTHIN 
precious hours for the patient. Keflir may be ad ministered THERAPY IS INSTITUTED CARDING | 
to infants and to patients with reduced renal function. INQUIRY SHOULD BE MADE CONCERN- E 
i j i icillin- iti ING PREVIOUS HYPERSENSITIVITY al 
Keflin should be given cautiously to penicillin-sensitive BEACTIONS TO CEPHALOSPOREE- TED i 
patients. PENICILLIN. CEPHALOSPORIN C | 
j j j l L DERIVATIVES SHOULD BE GIVEN 
It IS contraindicated n persons who heve shown hyper CAUTIOUSLY TO PENICILLIN-SENSITIVE j 
sensitivity to cephalosporin antibiotics. PATIENTS. ; 
| SERIOUS ACUTE HYPERSENSITIVITY 
* Skin and soft-tissue infections. including peritoni-is, caused by susceptible strains REACTIONS MAY REQUIRE EPINEPHRINE 
of staphylococci (both penicillinase and nonpenicillinase-producing). grous A AND OTHER EMERGENCY MEASURES. 
beta-hemolytic streptococci, Esch. coli, Pr. mirabilis. and Klebsiella. There is some evidence of partial cross- 


allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 





Usage in Pregnancy — Safety for use during 
E: pregnancy has not been established. 
(R) Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
: idiosyncrasy. If an allergic reaction occurs, 
2 G m. discontinue the drug and treat the patient with 
in 100-ml. ampoule usual agents, 
schedule to prevent excessive serum con- 
N geutra ] centrations. Consult prescribing information. 
a " positive reaction for glucose in the urine has 
been observed with some tests but not with 
0 r n | g C ion Tes-Tape* (urine sugar analysis paper, Lilly). 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia. 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and š 


» z Although alteration in kidney function is 

rare, evaluation of renal status is recom- 
C B a (i i n SQ i um mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
If thrombophlebitis or superinfection 

occurs, take appropriate measures. A false- 
Adverse Reactions: Maculopapular rash, 

tEqu valent toscepFalothin. urticaria, pain, induration, tenderness, eleva- 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
a positive direct Coombs test have been 

reported. [111475S] 
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up" 8/12/73 Before Santyl 


8/23/13 After Santyl 
Decubitus ulcer of the head Completely debrided ulcer' 
(occipital area)' Santy! (collagenase) By attacking both denatured and native 
is the only topical proteolytic enzvme to collagen, Santy! helps speed liquefaction 
effectively digest strands of native collagen of necrotic material and its separation from 
that anchor necrotic debris to the wound the underlying base;? without damaging 
surface. Until these are severed, debride- granulation tissue: 


ment is incomplete, granulation is slowed, 
and no supportive base is available for 
epithelization.? 


and a chance for 


SANTYL" (collagenase) Ne 

Indications: For debriding dermal ulcers and d 0 — 
s severe burns S gg DE EU as: 
Contraindications: Patients with known local 
Or systemic sensitivity to collagenase. 
Precautions: The enzymes optimal pH 
range is 7 to 8. Lower pH adversely affects 
activity. Use only normal saline, hydrogen 4 
peroxide or Dakins solution to cleanse lesion. 5$ 
Observe debilitated patients for systemic 
infections. Confine SANTYL to lesion being 
| treated. Protect healthy skin with Lassar s 
i paste to prevent erythema. Prolonged use of 





tter healing 


L5 







applied just once a day 


| Santyl 


ointment 





| enzymes may cause sensitization. If lesion is : 

infected, use appropriate topical antibacterial a (C) ager ISG 
therapy. If infection does not respond. discon- E zi 
tinue SANTYL until infection is eliminated ra 
Adverse Reactions: None noted when used ik ade Units Per Gram 


semp 
. as directed. E C . 2s No U.S. Standard of Potency 
b Overdose: Burow's solution U.S.P (pH 3.6-4 4) © m» 
| deactivates the enzyme 
How Supplied: 25 gm. Jars. 
A References: (1.) Rao DB et al: J Amer Geriat 
Soc 23:22, 1975. (2.) Boxer AM et al: Geriatrics 


24:75, 1969. (3.) Haimovici H, Strauch B: in oun Whippany, New Jersey 07981 
Mandi Ines (ed): Collagenase, Gordon and 10/8/73 


: 9 Member Com ny, Certified Medical 
ath uM e EU Mte 36-28 à P m on Healed ulcer' aprecedtenest tute: Inc "e 
An additional benefit observed with P 
Santyl has been a reduced incidence of 
hypertrophic scarring, apparently due 
to the fact that epithelization of ulcers 
treated with Santyl proceeds from a 
completely debrided base!” 
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A Kendall Research Report 








Clinical Studies prove 


T.E.D. Anti-Embolism Stockings reduce 


theincidence of Deep Vein Thrombosis. 








Non-Stocking Stocking* 


Incidence of DVT 21 


"7.E.D." Anti-Embolism Stockings 


ControlGroup TestGroup 
Non-Stocking Stockings* 


Incidence of DVT 50% 23.5% 


"T.E.D." Anti-Embolism Stockings 


1. brahim, 8. Z., Scurr, J. H., and LeQuesne, L. P. "The Effect of Graded 
2cmpression (TED) Stockings on the Incidence of Post-Operat ve 
Dep Vein Thrombosis.” Eleventh Congress of the European Society 
fo: Surgical Research, Dublin 1978. 

8. ulford, C. P., and Bliss P. M., “The Effect of Graduated Static Ccm- 
»rsssion on Isotopically Diagnosed Deep Vein Thrombos:s of the 
48€." Surgical Research Society, Winter Meeting, Royal Cellegeof 
Surgeons, Jaruary 1976. 


CelTRAIN DICATIONS Stozkings may not be recommenced fo» 

pStionts with the following: 

I. Any local leg condition in which stockings would interfere, such as: 
&. dermatitis, b. vein ligat-on (immediate post-operative ). 
c. gangrene, d. recen: skin graft. 

&. Severe arteriosclerosis or other ischemic vascular disease. 

$. Massive edema of legs or pulmonary edema from congestive neart 
failure. 

4. Extreme deformity of leg. 


"d 


~ 





Two recently completed studies provide 
clinical evidence that T.E.D. Anti-Embolism 
Stocxings effectively reduce the incidence of 
deep vein thrombosis (DVT). 

In one study, 1135 fibrinogen was used to 
measure the incidence of DVT in 63 patients 
undergoing major abdominal surgery. One 
leg of each ofthe patients was fitted with a 
T.E.D. Anti-Embolism Stocking. The other 
was left non-compressed. 

Scanning ofthe patients revealed over 
fourtimes as many cases of deep vein 
thrombosis in the non-stocking group 
as inthe stocking group.! 

Inthe other study, radioactive I2*5 fibrino- 
gen was also used. Seventy major surgical 
patients were divided into two groups 
matched for age, type of operation, duration 
of opsration, and incidence of malignancy. 
One group was fitted with T.E.D. Anti- 
Embolism Stockings pre-operatively. The 
control group was non-compressed. 

The results showed that T.E.D. Anti- 
Embolism Stockings reduced the incidence 
of DVT by half.? 

For a more detailed account ofthe two 
studies and reports on other recent research, 

write The Kendall Company, One Federal 
Street, Boston, Mass.02101. 
Attemtion: T.E.D. Product Center. 


KENDALL 


INNOVATORS IN PATIENT CARE 


PRECAUTIONS: 
1. Propsr sizing and application must be assured. 


&. For -1ll-leg style T.E.D.’s, avoid interference of side panels or 
waissband with incisions, drainage tubes, catheters, or other 
exterior devices. 

CAUTIGWN: Federal law restricts this device to sale by or use on the 

order of a physician. 


©1976 tle Kendall Company 
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en Infection Complicates 





Bowel Surgery 








Bowel surgery -may be complicated by 
mixed aerobic and anaerobic infection. 


Postsurgical intra-a»dominal infections-are often polymicrobial in nature.’ 
Moreover, contamination by bowel contents generally precedes anaerobic 
abdominal infections.* Under such circumstances, Vibramycin® I.V. (doxycycline 
hyclate for injection), an antibiotic indicated for susceptible strains of both 
aerobic and anaerobic pathogens, may prove to be of particular value. 


Vibramycin' lV. Hyclate 
(doxycycline hyclate for injection) 


is often effective against susceptible strains of some of the aerobic 
and anaerobic pathogens that may be encountered in postsurgical 
infections assodated with bowe! surgery, such as: 

Bacteroides species 

Escherichia coli 

Enterobacter 


Use during the last half of pregnancy, infancy and childhood to the age of eight 
years may cause permanent discoloration of developing teeth. 








n r e 
A single daily infusion of Vibramycin I.V. can maintain therapeutic blood levels. 
The result is an important advantage for both patients and staff: the need 
to awaken the patient during the night is eliminated and there are fewer doses for 
staff to administer. The usual dose of Vibramycin is 200 mg on the first day 
of treatment admin :stered in one or two infusions. Subsequent daily dosage is 
100 mg to 200 mg, depending upon the severity of infection, with 200 mg 
administered in one or two infusions. 


References: 

1, Altemeier WA, Alexander JW, in Sabiston DC Jr (ed): VLL 4 Textbook of 
Surgery, ed 10, Philadelphia, WBE-Saunders Co, 1972, p 

2. Gorbach SL, Bartlett JG: N EngLJ Med 290:1178, May 23, 1974. 

3, Clarke JS et al: West J Med 121:399. November 1974. 





Vibramycin IV. 


A semi-synthetic tetracycline hycla 


hyclate 








(doxycycline 
qu æ di Vials containing doxycycline hyclate equivalent to 
or i ection 100 mg doxycycline with 480 mg ascorbic acid, and 
200 mg doxycycline with 960 mg ascorbic acid 


LABORATORIES DIVISION 


PFIZER INC. 


See Brief Summary on following page for details on dosaae and 
administration, contraiadications and adverse reactions. 








For bowel surgery infections... 


. Mibra 








mycin. 


A semi-sy thetic tetracycline hyclate 


LJ = ha LJ 
(doxycycline hyclate for injection) :::: 52^ 


Because not all strains of pathogens are 
susceptible, it is recommended that routine culture 
and susceptibility tests be performed. 


m No dosage alteration needed in patients with 
laboratory indications of renal insufficiency. 


B Convenient once-a-day administration (200 mg. 
the first day, followed by 100 mg. to 200 mg. per 
day thereafter, with the 200-mg. dose administered 
in one or two infusions). 


@ Virtually no loss in serum levels when switching 


from I.V. to oral therapy. 
BRIEF SUMMARY 


Vibramycin" Hyclate (doxycycline hyclate) and 
Vibramycin" Hycliate I.V. (doxycycline hyclate for injection) 


Contraindicated: In persons hypersensitive to any of the tetracyclines. 


Warnings: Use of tetracyclines during the last halt of pregnancy, infancy 
and childhood to the age of 8 years may cause permanent discoloration of 
developing teeth. This is more common during long-term use of the tetra- 
TAa but has been observed following repeated short-term courses. 

namel hypoplasia has also been reported. Thus, tetracyclines should not 
be used in this age group unless other drugs are not likely to be effective or 
are contraindicated. Individuals receiving tetracycline antibiotics snould be 
advised that direct sunlight or ultraviolet light can cause photosensitivity 
reactions. If these reactions (exaggerated sunburn) occur, discontinue ther- 
apy. Doxycycline forms a stable calcium complex in any bone-forming 
tissue. Fibula growth has been decreased in prematures given ora tetra- 
cyclines 25 mg./kg. q. 6 h., but this reaction was reversible when the drug 
was discontinued. 

The antianabolic action of the tetracyclines may cause an increase in BCIN. 
Studies to date indicate that this does not occur to a significant degree with 
the use of Vibramycin in patients with impaired renal function. 

Vibramycin Intravenous has not been studied in pregnant patients. It 
should not be used in pregnant women unless, in the judgment of the phy- 
sician, itis essential for the welfare of the patient. 

Animal studies indicate that tetracyclines cross the placenta, are found in 
fetal tissues and can have toxic effects on the developing fetus. Evidence of 
embryotoxicity has also been noted in animals treated early in pregnancy. 

The use of Vibramycin Intravenous in children under 8 years is not recom- 
mended because safe conditions for its use have not been established. 

Tetracyclines are present in the milk of lactating women who are taking 
a drug in this class. 


Precautions: Overgrowth of nonsusceptible organisms may occur, including 
fungi. If such superinfections are encountered, discontinue Vibramycin and 
institute a ec therapy. 

In venereal disease when coexistent syphilis is suspected, a dark-field 
examination should be done before initiating therapy. Conduct monthly 
serological tests for at least 4 months. 

Because tetracyclines depress plasma prothrombin activity, patients on 
anticoagulant therapy may require downward adjustment of their antico- 
agulant dosage. 

In long-term therapy, conduct periodic laboratory evaluation of organ sys- 
, tems, including hematopoietic, renal and hepatic. 











Vials containing doxycycline hyclate equivalent to 


Treat a! Group A beta-hemolytic streptococcal infections for at least 10 days. 
Avoid giving doxycycline with penicillin because of possible interference 
with penicillir activity. 
Antacids containing aluminum, calcium, or magnesium impair absorp- 
tion and shoud not be given concomitantly to patients taking oral 
Vibrarr ycin. 


Adverse Reactions: Anorexia, nausea, vomiting, diarrhea, glossitis, dys- 
phagia enterocolitis, inflammatory lesions (with monilial eod 

the anegenital region, maculopapular and erythematous rashes, exfoli- 

ative d»rmatisis, photosensitivity, urticaria, angioneurotic edema, anaphy- 
laxis, eaphy'actoid purpura, pericarditis, exacerbation of systemic lupus 
erythe natost s, hemolytic anemia, thrombocytopenia, neutropenia and 
eosinoohilia have been reported. 

Prolenged administration of tetracyclines may produce brown-black 
microscopic ciscoloration of thyroid glands. No abnormalities of thyroid func- 
tion studies a-e known to occur. Bulging fontanels have been reported in 
young infants on therapeutic dosage but disappeared when the drug was 
discorxinued. A dose-related rise in BUN has been reported. 


Oral Adult ard Children's Dosages: See the Vibramycin Oral package 
insert tor recc mmended dosage schedules for adults and children. 


Intravenous Dosage and Administration: Note: Rapid administration is to 
be avc ded. Parenteral therapy is indicated only when oral therapy is not in- 
dicated. Oral therapy should be instituted as soon as possible. If intravenous 
therapy is given over prolonged periods of time, thrombophlebitis may result. 
The sual cosage and frequency of administration of Vibramydn I. V. 
(100-200 mg/day) differs from that of the other tetracyclines ( 1-2 Gm./day). 
Exceeding the recommended dosage may result in an increased incidence 
of side effects. 
Stucies to date have indicated that Vibramycin, at the usual recommended 
doses, does rot lead to excessive accumulation of the antibiotic in patients 
with renal im >airment. 


Intravenous Adult Dosage: The usual dosage of Vibramycin |.V. is 200 mg. 
on thefirst dey of treatment administered in one or two infusions. Sub- 
seque 1t daily dosage is 100 to 200 mg.,depending on the severity of infec- 
tion, with 200 mg. administered in one or two infusions. 

In the treatment of primary and secondary syphilis, the recommended 
dosage is 300 mg. daily for at least 10 days. 


Intravenous Zhildren's Dosage: The recommended dosage schedule for 
children weiching 100 pounds or less is 2 mg./Ib. of body weight on the 

first dey of treatment, administered in one or two infusions. Subsequent 

daily cosageis 1 to 2 mg./Ib. of body weight given as one or two infusions, 
deperciing on the severity of the infection. For children over 100 pounds the 
usual adult dose should be used. (See “Warning” Section for Usage in Children.) 


General: The duration of infusion may vary with the dose (100 to 200 mg. 
per day), butis usually one to four hours. A recommended minimum infu- 
sion time for 100 mg. of a 0.5 mg./ml. solution is one hour. Desired con- 
centrations cf the final solution should be 0.2 mg./ml. to 0.5 mg./ml. 
Concentraticns below 0.1 mg./ml. or above 1.0 mg./ml. are not recom- 
mend:d. Therapy should be continued for at least 24-48 hours after symp- 
toms and fever get subsided. The therapeutic antibacterial serum activity 
will usually persist for 24 hours following recommended dosage. 

Intravenous solutions should not be injected intramuscularly nor sub- 
cutaneously. Caution should be taken to avoid the inadvertent introduction 
of theintravenous solution into the adjacent soft tissue. 


More detailed professional information available on request. 


Pfizer, LABORATORIES DIVISION 
PFIZER INC 
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of Breast Cancer Tissue 
for Estrogen Receptor Protein Assay 
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Peier W. Brown, MD; Raphael J. Witorsch, PhD; William L. Banks, Jr, PhD; Walter Lawrence, Jr, MD 


€ Sateen patients underwent biopsy of primary or metastatic 
breas’ cancer and hac equal portions of the tumors rapidly 
frozer by either the use of liquid nitrogen or the fluorinated 
hydrocarbon spray, Cryokwik. The estrogen recepto“ protein 
(ERP)assay was then performed on both specimens, uti izing the 
sucrose gradient density method. In general, both methods of 
freezimg gave similar results. Three patients had ERP measured 
after approximately three to four months of storage at —7) C. 
After = minimum of 14 weeks’ storage, there was no statistically 
sign ficant loss of activity by either method of preparation. 

The Cryokwik preparation method makes the accurate 
measerement of ERP possible for all community hospitals. The 
tissue may be preparec and stored until a convenient time for 
transportation to the aporopriate laboratory. 

(Arch Surg 112:183-135, 1977) 


I: measurement of estrogen receptor protein tERP) or 

estrophilin in metzstatic breast cancer tissue is 
beeor-ing increasingly applicable clinically in determining 
apprapriate palliative treatment. It has been shown that in 
meta. tatic cancers. with little or no measurable EP, only 
5% tc 8% of these patients respond favorably tc various 
types of endocrine therapy. In this group of »atients, 
hormonal manipulatien may be eliminated as a palliative 


Accented for publication Sept 8, 1976. 
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tool and nonhormonal chemotherapy promptly instigated. 
If ERP is present in a specified amount, then approxi- 
mately 50% to 60% of these patients will show objective 
remission of tumor for six months or longer following 
endocrine manipulation therapy.' Thus, it is apparent that 
measurement of ERP clearly gives the surgeon added 
important information for appropriate treatment of 
metastatic breast cancer. However, when metastasis 
occurs te either the bones, lungs, or viscera, biopsy of these 
areas is often inconvenient and technically not feasible. 
For thai reason, it is now recommended that all primary 
breast cancers should have ERP measured at the time of 
initial mastectomy so that the information may be avail- 
able if subsequent metastases do occur.” 

There are increasing numbers of medical centers and 
commercial laboratories that now have the capability of 
accurately performing this assay by a variety of methods. 
In order to insure an accurate assay of ERP, care must be 
taken that the surgicaly removed tumor specimen be 
rapidly frozen, stored, and shipped to the respective labo- 
ratory under conditions to prevent loss of ERP aetivity. If 
the tissue is either inadequately frozen or stored or both, 
ERP activity may be lost and thus give a misleading false- 
negative result. .— 

At the time of biopsy, it is routinely recommended that 
the tissue be rapidly frozen by placing the tumor in either 
liquid nitrogen or a container with dry ice as soon as 
possible. However, most community hospitals do not have a 
constant stoek of dry ice or liquid nitrogen in their 
laborateries. A simple and effective means of rapid freez- 
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Liquid Nitrogen 
Technique, 
fmoles/gm Tissue 
1,798 = 





Mənopausal 
Status 
After 


Cryokwik Technique, 
fmoles/gm Tissue 
2,041 






Stage 
1 Metastatic 






A 






4 Primary After 1,452 591 — 
Primary After 1,325 617 — 


7 Primary After 716 449 







10 Metastatic After 392 -— 274 — 
11 Metastatic After 348 — 647 — 
13 Primary 3efore 26 -— 0 — 
14 Metastatic 3efore 26 -— 0 — 
16 Metastatic After 0 — 17 — 








Table 2.—ERP Results of Cryokwik vs Licuid Nitrogen Tissus-Freezing Methods Following Storage at —70 C 


Status 
Post-menopausal 


Date of Assay 
11/17/75 
3/16/76 
12/10/75 
3/18/76 
12/11/75 
3/23/76 


Pre-menopausal 


Pre-menopausal 





ing of the tumor specimen would be very useful so that the 
ERP assay could be performed on all biopsies of the 
primary or metastatic breast cancer tissue under optimal 
conditions at community hospitals as well as at the medical 
centers. 

This study was designed to examine whether the ERP 
results by freezing the tumor with Cryokwik, an inexpen- 
sive fluorinated hydrocarbon aerosol spray availzble to all 
pathologists, compared favorably with the results obtained 
by the accepted procedure of rapidly freezing the tumor 
specimen in liquid nitrogen. Another focus of the study 
was the assessment of whether there was a loss of ERP 
activity after a period of three to four months' storage 
after using the Cryokwik freezing method. 


PATIENTS AND METHODS 


Sixteen patients at the Medical College of Virginia Hospital 
underwent a biopsy examination of either primary or metastatic 
breast cancer. While the pathologist was confirming the diagnosis 
by frozen section, a portion of the tissue was kept on ice in the 
operating room. Once the diagnosis of carcinoma was zonfirmed, 
the tumor was trimmed of all skin, fat, and fibrous :issue and 
approximately 1 gm of the cancer was divided in half and taken to 
the laboratory. There one half of the tissue was frozen by 
immersion in liquid nitrogen and the other half was rap:dly frozen 
by spraying Cryokwik on the tumor surface for approx:mately 30 
seconds. The tumor specimens were then stored at —70 C in a 
freezer. After storage for approximately one week, the tumors 
frozen by both methods were then assayed, utilizing tne sucrose 
gradient density technique described by Jensen et al.‘ Three 
patients who had ERP present had enough residual tumor from 
the original biopsy to rerun the assay approximately th-ee to four 
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Cryokwik, 
fmoes/gm Tissue 
1,946 
2,167 

574 
592 
1,406 
1,522 


Liquid Nitrogen, Interim, 
fmoles/gm Tissue Weeks 
2,245 17 

2,645 

473 

393 

1,238 

1,486 


morths later after specimens of their tumors were prepared and 
stoned at —70 C in the freezer by the two methods described 
above. 

Tne criteria established by Jensen et al for determining whether 
a perticular tissue was ERP-positive were used. This means that 
valves of 250 femtomoles per gram of tissue and 750 femtomoles 
per gram of tissue for the cancer tissues from premenopausal and 
pos menopausal women, respectively, were necessary for tissues 
to be designated as ERP-positive.' 


RESULTS 


^ comparison of results obtained using the liquid 
nitrogen and the Cryokwik techniques applying the 
criteria suggested by Jensen et al is provided in Table 1. Of 
the 16, 8 were negative using both methods, 5 were 
unembiguously positive, and 3 were positive using the 
Cryokwik technique even though they were negative using 
the liquid nitrogen method. There was no significant 
difference between the two methods when the means 
of the 5 clear-cut ERP-positive determinations were 
out ined. 

The other aim of the study was to assess the feasibility 
of 2ssaying for ERP after storage of the tissue at —70 C for 
a tFree- to four-month period. Three patients whose biopsy 
specimens were positive for ERP had sufficient tissue 
available that had been processed by both preparation 
prozedures so that a second ERP assay could be run after a 
three- to four-month storage period. The results of this 
study are shown in Table 2. There were no differences in 
the results for each of the three tissue specimens assayed 
by 2ither method for freezing. 
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COMMENT 


We primary or metastatic, is now an important tool in 
E the treatment of metastatic breast cancer. The 

yoper handling, freezing, and storage of the tumor is of 
importance to insure an accurate assay. As shown 





y E this-study, a simple procedure involving freezing of the 


. tumcrspecimer with Oryckwik « ean be established at any 
- eomrienity hospital te insure a useful assay result. The 
| ERP results gave the same result applying the crizeria of 
. Jenser et al in 13 of the 16 cases studied. In the three cases 
in wAih the criteria gave a different result when appl ed 
rigidly, the Cyrokwik method provided a positive result in 


: each case. All three of our patients judged ERP-»ositive 
_ from the Cryokwik-prepared tissues and ERP-negative by 


E Eus the liquid nitrogen preparation were in the plus-minus 


T 
t 
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VAL 


AE range for judgment as to predictability of a favorable 


_ clinical response. There is considerable variability in quan- 
- titetine levels of ERP from the same tumor. In bur 


SM laboratory, we have noted a variability of 895 + 247 and 
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1074 * 205 fmoles per gram of tissue from multiple 
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Editorial Comment 


The authors have presented a readily available solutien to the 
probem of rapidly freezing tissue for the estrogen receptor 


. proteim assay. The method seems to compare favorably w th liquid 
.. nitregen preservation. Estrogen receptor data should be an im»or- 
— — tan: acl in the rational selection of therapy for metastatic breast 
 eaneor however, several notes of caution are advisable. Tissue 


sampies must be adequate tc avoid sampling errors and dilution by 
norma. tissue. The designations "positive" or "negative" refer to 
the correlation of quantitative receptor measurements with the 
cliniez response to endecrine manipulation. Since no leborazory 


standard is available for cal_bration, any laboratory performing 


this assay must obtain reproducible results that either correlate 
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term ERP in breast cancer, whether it E liquid nitrogen method. This result is not surprising. ber 1 
‘The determination of RP in breas -any breast cancer specimen may co ntain a proportion o of 


endocrine-responsive cancer cells and a population of en d o- der 


-crine nondependent cells as well as stroma. However, since. TL 


we are concerned more with predictive: value of the assay in. é E. $ 
the clinieal context, we have adopted the criteria estab- . i 
lished by Jensen et al. Using these criteria, the Cryokwik- - ur 
prepared tissues provided at least comparable and perhaps | Ae 
superior results to those obtained from the tissues - nets e 


i E 


prepared with liquid nitrogen. Furthermore, storage of — . 


three to four months does not appear to alter the ER E 
assay outcome by either method of preparation. ' The tissue — M 
prepared and stored in the manner described may then be — e 
transported to the laboratory where the ERP assay is to be m 
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run. One should not allow thawing en route, and the tissue " 
must be packed and shipped in dry ice. age = 
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with elinieal results in its own patient population or P uid 
duplieated by a laboratory that has made such a correlation. 83 i 
Finally, it has not been proven conclusively that the estrogen - ^ 
content of the primary tumor can reliably predict the receptor - d i 
content cf future metastases. It seems likely enough that metas- E D. 
tases will reflect the receptor content of the primary tumor toc | 
justify storing estrogen receptor data on all primary tumors; but, s - 
until that point is established, biopsies should continue to be - E os 
performed on metastases. e. , pte! 
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FRIBM BRISTOL RESERCH.: 


-— IM 
AMIKI Na 
AMIKACIN ING 

FORTHE TREATMENT OF 


TODAY'S SERIOUS 
GRAM-NEGATIVE INFECTIONS" 


ighly active in vitro against today S 


Gram-negative pathogens, including pseudomonas, and 
Gram-positive penicillinase- and nonpenic Ilinase- 
producing staphylococcus species" 

ndicated for the treatment of baeteremia and 
septicemia; serious infections of the respiracory tract, 
bones and joints, central nervous system (including 
meningitis) and skin and soft-tissues; intra-abdominal 
infections; in burns and post-operative infections; and 
serious complicated and recurrent urinary tract infections* 


Especially valuable in the treatment of many 
infections caused by pathogens resistant to other 
aminoglycosides, including gentamicin and tobramycin 


*Amikin is indicated in the short-term treatment of serious infections du2 to susceptible strains 
of Gram-negative bacteria. 
Photograph: Gallium 67 Whole-Body Scan. M. Deysine, M.D., Long Island Jewish-Hillside Medical 
Center, New Hyde Park, New York. 
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PSEUDOMONAS SPECIES 
PROVIDENCIA STUARTII 
ESCHERICHIA COLI 
KLEBSIELLA PNEUMONIAE 
ENTEROBACTER SPECIES 


SERRATIA MARCESCENS 
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PROTEUS MORGANII 
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PROTEUS VULGARIS 


ACINETOBACTER SPECIES 


STAPHYLOCOCCUS AUREUS 


STAPHYLOCOCCUS EPIDERMIDIS 


Please see last page for brief summary of prescribing 
information. 





ACTIVE AGAINST MORE PATHOGENS 


- IN VITRO | 


. THAN EARLIER AMINOGLYCOSIDES 


* Caution, in vitro data cannot be directly 
COT related to clinical effectiveness. 


measur ed by agar dilution tests % OF STRAINS INHIBITED 


Using an agar dilution procedure, Escherichia coli (90 strains) 
a comparison of MIC values with cae i ici 
average serum levels in humans 
showed that Amikin (amikacin 
sulfate) inhibited 10076 of 345 
Gram-negative clinical isolates 
(predominantly enterobacteriaceae), 
97476 of 104 strains of pseudomonas T 
isolates and 100% of 110 in 1m 
Staphylococcus aureus strains at — 
concentrations readily available 
in serum following administration 
of recommended doses to humans.' 


+The usual single intramuscular Amikin dose proteus Species- (30 strains) 

in man is 7.5 mg/Kg which produces an pere xA | 100.0% 
average serum peak of about 20 mcg/ml. PUMP AEST 100.0% 
Strains considered susceptible were those 
inhibited by Amikin antibiotic concentrations 
of 20 mcg/ ml or less. In the case of gentamicin, 
the susceptibility cutoff point used was 


8 mcg/ml, the average peak serum level after a Serratia marcescens (26 strains) 
gentamicin dose of 2 mg/Kg. es 





An 
” » amem 


Proteus mirabilis (34 strains) 
Providencia stuartii (59 strains) 


Staphylococcus aureus (110 strains) 
E essaie | 100.0% 


GENTAMICIN 8 mcg/ml cutoff point ———————— — 100 0% 
AMIKIN 20 mcg/ml cutoff point BEEN OM 70 


determined by disc susceptibility method 


A total of 1862 clinical isolates were Amikin 10 mcg disc 
tested for susceptibility to Amikin 
(amikacin sulfate), gentamicin Gentamitig 10 mcg disc 
and tobramycin. Utilizing the Kirby- ! 
Bauer disc susceptibility method, Tobram Wig 10 mcg disc 
93.876 of the strains were susceptible 


. * — C; . . 
to Amikin, 77.576 to gentamicin LT 
: 1 ai 
and 73.0% to tobramycin.* Because these isolates came from Amikin clinical trials, the incidence of gentamicin- 
and tobramycin- resistant organisms is higher than would be normally found. Some 
> Amikin investigators hada large number of patients with gentamicin-resistant infec- 
Ling organisms, such as Providencia stuartii and Serratia marcescens. 





Ihe broad-spectrum activity of Amikin is due primarily to its high degree of resistance to 
aminoglycoside-inactivating eazymes. 


9 well-characterized 6 of 9 
» bacter-al enzymes are inactivate 


known to act at | gentamicin 
D * specific sites on 3 
aminoglycoside 












antibiotics | 95 
ə D Ed 


inactivate UEM inactivates the 
tobramycin a protected 
Amikin 


molecule 


As a result, the Amikin spectrum rot only includes pathogens susceptible to other 
aminoglycosides (including gentamicin and tobramycin), but also many strains of 
Gram-negative bacteria resistant to other aminoglycosides. 


Please see ast page for brief summary of prescribing information. 
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IN TODAY'S HOSPITAL INFECTIONS 


.. over80* cure" (465 out of 574) reported in 
serious infections OVERALL CLINICAL EFFICACY OF AMIKIN (amikacin sulfate)! 











n 10096 10096 
9396 96% (17) (4) 
"E" . 6) 
Clinical trials were conducted — go (39) m " 
among patients with serious (124) 229, 81% 
Gram-negative infections. (54) (465) 


Patients ranged from children 
-to elderly patients. Many had 


of serious underlying diseases. 
The infections treated were 





- tions: urinary tract infections, 
- both simple and complicated, 
skin and soft-tissue infections, 
septicemia, peritonitis, intra- 
abdominal abscesses, burns, 

—. meningitis, osteomyelitis and 
septic arthritis. Pathogens 
included common and difficult- 
— . to-eradicate Gram-negative 


.. resistant organisms. 
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High inhibitory ratio and 
wide therapeutic index 


In 1852 strains of bacterial isolates, average 
MIC values of susceptible pathogens were signifi- 
cantly below mean peak serum concentrations of 
20 meg /ml usually achievable in patients 
administered 7.5 mg/Kg or 500 mg of Amikin 
by the ntramuscular rcute. Mean peak serum 
conce: rations were 2 to 18 times greater than 
mean MICs for bacteria susceptible to Amikin.* 


tCaution: n vitro data cannot be directly correlated to clinical effectiveness. 


Mean MIC" mg / ml) 
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{Mean mim mum inhibitory concentrations determined by agar dilution 
» Susceptibility test method in 1852 strains of bacterial isolates 
obtained fom Amikin clinical trials. 
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Average peak serum concentration 
of amikacin after 500 mg I.M. dose. 
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Time (Hours 2 3 4 6 8 10 12 


well-tolerated by 
. a * I 

the majority of patients 
As with ether aminoglycosides, the most 
significant adverse reactions were ototoxicity 
and nephrotoxicity, which were reversible 
in some instances. Only 2 per cent of patients 
with adverse reactions had side effects definitely 
related tc Amikin. Auditory and renal adverse 
reactions were more frequent in patients | 
with impaired renal function; patients treated 
for longer periods or with higher doses than 
recommended. Previous or concurrent 
treatmen: with other aminoglycosides or other 
known nephrotoxic or ototoxic drugs enhances 
the possibility of adverse reactions. 
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ADMINISTRATION 


.M. or IV. administration for patients 


with normal renal function 
The usual recommended dose is 15 mg/Kg/day in 2 or 3 


equal doses administered at equally divided intervals. 

The total daily dose by all routes of administration should not 
exceed 15 mg/Kg/day for the average weight person. 

For the heavier individual (greater than 100 Kg) the total 
daily dose should not exceed 1.5 Gms per day. In the 

unusual circumstances where treatment beyond 10 days is 
considered, the use of Amikin should be reevaluated and, 

if continued, renal and auditory functions should be 


monitored daily. 





A SAS a ESSI CUN EORAEUS 
in patients with impaired renal function 


Doses may be administered either by administering normal 
doses at prolonged intervals or by administering reduced 
doses ata fixed interval. Renal and auditory function should 


be monitored daily. 


BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN™ (amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and nephro- 
toxicity associated with their use. 

Ototoxicity, both auditory and vestibular, can 
occur in patients treated at higher doses or 
for periods longer than those recommended. The 
risk of amikacin-induced ototoxicity is greater 
in patients with renal damage. High frequency 
deafness usua ly occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in infants 
is not known. Until more safety reports become 
available, amikacin should be used in infants 
only in those specific circumstances when 
susceptibility testing indicates that other amino- 
glycosides cannot be used or are otherwise 
contraindicated, and when the infant can be 
observed closely for evidence of toxicity. 

Aminoglycosides are potentially nephrotoxic. 
Renal and eighth-nerve function should be 
closely monitored in patients with known or sus- 
pected renal impairment and also in those 
whose renal function is initially normal but who 
develop signs of renal dysfunction during 
therapy. Evidence of impairment in renal, ves- 
tibular or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Serum concentrations should be monitored 
when feasible, and prolonged concentrations 
above 35 mcc./ml. should be avoided. Urine 
should be examined for increased excretion of 
protein, cells and casts. 

Concurrent and/or sequential use of topically 
or systemically neurotoxic or nephrotoxic anti- 
biotics should be avoided. 

Amikin should not be given concurrently with 
potent diuretics. 

Usage in Pregnancy: Amikin should be used in 
pregnant women only when clearly needed. 






































Indications: Serious infections due to suscepti- 
ble strains o* Gram-negative bacteria, including 
pseudomonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., 
klebsiella-enterobacter-serratia sp., and 


acinetobacter sp. Culture and sensitivity studies 
should be performed. 

Clinical studies have shown Amikin to be 
effective in bacteremia and septicemia (including 
neonatal sepsis); in serious infections of the 
respiratory tract, bones and joints, central 
nervous system (including meningitis) and skin 
and sott-tissue; intra-abdominal infections (in- 
cluding peritonitis); and in burns and post- 
operative infections (including post-vascular 
surgery). Clinical studies have shown Amikin 
(amikacin sulfate) also to be effective in serious 
complicated and recurrent urinary tract infections 
due to these organisms. Aminoglycosides, includ- 
ing Amikin injectable, are not indicated in 
uncomolicated initial episodes of urinary tract 
infections unless the causative organisms are 
not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed to 
identifv causative organisms and their suscepti- 
bilities to amikacin. Amikin may be considered 
as initial therapy in suspected Gram-negative 
infections and therapy may be instituted before 
obtain ng the results of susceptibility testing. 
Clinical trials demonstrated that Amikin was 
effective in infections caused by gentamicin and/ 
or tobramycin resistant strains of Gram-negative 
organisms, particularly Proteus rettgeri, Provi- 
dencia stuartii, Serratia marcescens and 
Pseudomonas aeruginosa. The decision to con- 
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tinue therapy with the drug should be based on 
results of the susceptibility tests, the severity of 
the infection, the response of the patient and 

the important additional considerations contained 
in the ‘‘Warning"’ box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be con- 

sidered as initial therapy under certain conditions 
in the treatment of known or suspected staphylo- 
coccal disease such as, severe irfections where 
the causative organism may be either a Gram- 
negative bacterium or a staphylococcus, infec- e 
tions due to susceptible strains of staphylococci 
in patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative infections. 
Amikacin may be indicated in the treatment of 
neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot be 
used. In certain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated because of 
the possibility of infections due to Gram-positive 
organisms such as streptococci or pneumococci. 
Contraindications: A history of hypersensitivity 
to amikacin. 
Warnings: See ''Warning'"' box above. 
Precautions: Amikin is potentially nephrotoxic, 
ototoxic and neurotoxic. The concurrent or serial 
use of other ototoxic or nephrotoxic agents 
should be avoided either systemically or topically 
because of the potential for additive effects. 
Such agents include antibacterial drugs such as 
kanamycin, gentamicin, tobramycin, neomycin, 
streptomycin, cephaloridine, paromomycin, 
viomycin, polymyxin B, colistin and vancomycin 
as well as certain diuretic agents such as 
ethacrynic acid or furosemide. 
Adverse Reactions: Ototoxicity—See "Warning" 
box. 

Nephrotoxicity—Albuminuria, presence of red 
and white cells, casts, azotemia and oliguria 
have been reported. 

Other—Skin rash, drug fever, headache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 
Dosage and Administration: The usual I.M. or 
|. V. dose with normal renal function is 15 mg./ 
Kg./day divided into 2 or 3 equal doses admin- 
istered at equally-divided intervals. For the 
heavier individual (greater thar 100 Kg.), the 
total daily dose should not exceed 1.5 Gms. 
per day. 

When amikacin is indicated in newborns (see 
box ‘'Warning"’), it is recommended that a 
loading dose of 10 mg./Kg. be administered 
initially to be followed with 7.5 mg./Kg. 
every 12 hours. 

The usual duration of treatment is 7 to 10 days. 
The total daily dose by all routes of administra- 
tion should not exceed 15 mg.'Kg./day for the 
average-weight person. In the unusual circum- 
stances where treatment beyond 10 days is 
considered, the use of Amikin {amikacin sulfate) 
should be reevaluated and, if continued, rena! 
and auditory functions should be monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concentra- 
tions should be monitored by appropriate assay 
procedures. Doses may be adjusted in patients 
with impaired renal function either by admin- 
istering normal doses at prolonged intervals or 
by administering reduced doses at a fixed 
interval. 

The solution for intravenous use is prepared by 
adding the contents of a 500 mg. vial to 200 ml. 
of sterile diluent such as Normal Saline or 
5% Dextrose in Water or any other compatible 
solution. 

The solution is administered over a 30- tc 
60-minute period. 

Supplied: Rubber-capped vials as a ready-to-use 
sterile aqueous solution 100-mg., 500-mg., 
and 1.0-Gm. vials. 


n 


BRISTOL LABORATORIES 
Division of Bristol-Myers Company 
Syracuse, New York 13201 


References: 1. Data on file, Bristo! Laboratories. 
2. Price, K.E., Chisholm, D.R., Misiek, M., 
Leitner, F., and Tasi, Y.H.: J. Antibiot. 25:709, 
Dec. 1972. 
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Role of Pepsin In Species Differences 


in Erosive Gastritis 


Mzs.ki Kamegashira, MD; Robert L. Goodale, Jr, MD PhL; John W. Borner- 


Ushz Dhingra, MD; Owen H. Wangensteen, MD, PhD 


* “his controlled study shows that the rabbit is more 
vulnerable to erosive gastritis after stress of operation, weight 
loss. and hypersecretion or acute ischemia than is the cat. 
RaoEit gastric juice also produces more erosions in the Shay rat 
preparation after four hours than does cat gastric juice (P < .05). 
In vi'o, rabbit pepsin has 1.5 times greater specific activity and 
pessesses other kinetic differences. The deleterious effect of 
these qualitative differences on gastric mucosa mey also be 
augmented by quantitative differences. Hypersecretior of pepsin 
has been reported once the mucosa is damaged. 

We conclude that demonstration of species-rela ed differ- 
ences in pepsin activity helps to explain an apparent 
discrepancy noted by others—namely, why the rabbit is so much 
more susceptible to stress-produced erosions than “he cat or 
other experimental animals. 

(Arch Surg 112:193-197, 1977) 


tis recognized that erosive gastritis in man is cften due 


t5 multiple contributory factors rather taan one 
constantly identifiable agent.'* The use of rabbits to szudy 
expe imental erosive gastritis suggests that this species is 
alse .ensitive to the variety of stresses thought to cause 
gastroduodenzl ulcers in man.*' Other experiments, 
however, indicate that patterns of gastrointestinal ulcer 
are different in cats, dogs, and monkeys. No contrelled 
com parison has been made in regard to the relative degree 
of aeration in rabbits and other species. The present 
study is aimed at determining whether the gastrie mucosa 
of ra»bits differs from that of other species in its suszep- 
tibi ity te a variety of stresses. Cats were chosen for 
comparison. The proteolytic quality of the gastric secre- 
tiors of rabbits and cats were also studied and 
compared. 





Accested for publication Sept 27, 1976. 

From the Department of Surgery, University of Minnesota, Minreap- 
olis. 

Keormt requests to Bex 379, Mayo Memorial Building, Un versity of 
Mirmesota Hospitals, Minneapolis, MN 55455 (Dr Goodale). 
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METHODS AND MATERIALS 
Group 1: In Vivo Studies of Gastritis 


Preliminary studies in our laboratory indicated that the combi- 
nation df the stress of laparotomy, followed by weight loss, and 
then acute gastric stimulation or acute ischemia caused gastric 
erosions in a high percentage of rabbits. Rabbits and eats were 
subjected to equal stress. In six New Zealand rabbits (2.7 kg) and 
six mongrel cats (4.1 kg) a simple laparotomy and gastrotomy 
were performed under ketamine hydrochloride anesthesia. Postop- 
eratively, they received water ad lib, but their preoperative diet of 
solid pellets was changed to an elementary standard soluble diet 
given ad lib. We had previously observed weight loss on this diet. 
On the seventh postoperative day, pilocarpine hydrochloride was 
given in three divided intramuscular doses totaling 50 mg/kg, at 
intervals of 20 minutes. Four hours later these animals were killed 
with barbiturate and the stomachs examined. Microscopic sections 
were taken of gross lesions. 


Group 2: Stress of Surgery 
Weight Loss, and Ischemia 


Six additional rabbits (2.6 kg) and six cats (3.2 kg) underwent 
the same stress of laparotomy and gastrotomy, and the elemen- 
tary standard soluble diet for seven days. Then vasopressin was 
injected in a large dose of 1 unit/kg subcutaneously to produce 
vasoconstriction of the splanchnic vascular bed. Six hours later 
these animals were killed with barbiturate and the stomachs were 
examined in the same manner. 


Group 3: Pylorus Ligation in Rats 


Acute ulceration was produced by introduction of gastric juices 
into the stomachs of Shay rats after the method of Riseley et al." 
Male Sprague-Dawley albino rats (220 gm) were fasted for 72 
hours, in individual wire mesh cages. Under light ether anesthesia, 
they underwent pylorus ligation with 3-0 silk and at this time a 
polyethylene No. 3 French feeding tube was passed into the 
stomach from the mouth. Then 4 ml of test solutions randomly 
chosen were instilled in the stomachs. In group R (25 rats), 4 ml of 
pooled gastric juice from five rabbits was instilled. The pepsin 
content was 1.01 mg/ml and the pH was 1.6. Pepsin was assayed 
by chromatography as explained below. In group C (25 rats), feline 
gastric juice was instilled in equal volume, pH, and pepsin 
concentration. The control solution was 4 ml of saline at pH 6.0 
(group S) (16 rats). Afterward the tube was removed, the skin was 
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Fig 1.—Photomicrograph of rabbit stomac 
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h (left) and cat stomach (right) after laparotomy, weight loss, and acute stimulation with 


pilocarpine (group 1). Deep erosion is present in rabb t with necrotic debris at base. Cat stomach after similar stress shows no break 


Fig 2.—Photomicrograph of rabbit stomach (left) and cat stomach (right) after combination of laparotomy, weight loss, and acute 








vasopressin injection (group 2). Erosion with friable shedding of mucosal cells in seen in rabbit. The cat mucosa is intact. Both 


stomachs exhibit submucosal edema. 


closed, and the rats were kept in a dark room for four hours. They 
were then reanesthetized, and the esophagus was clamped. The 
stomachs were removed intact; the gastric contents were emptied 


and the volumes and acidities measured. The stomachs were then | 


opened and the mucosa was examined under the opera-ing micro- 
scope at a magnification of x6. 


In Vitro Studies of Gastric Secretions 


Stimulated gastric secretions were obtained by gast-ic cannula. 
In five rabbits and five cats, a gastrotomy was made and a small 
nylon cannula was introduced and sutured into the wall of the 
gastric antrum. After two weeks, secretions were obtzined in the 
fasting state with 2-deoxy-D-glucose as the gastric stimulant in a 
dose of 100 mg/kg given intramuscularly. After disearding the 
first 15-minute sample, collections were taken and »ooled. The 
pepsin content was measured by column fractionatior. (Sephadex 
G 100) in citrate buffer at pH 3.0 at 2 C. The optical density of the 
fractions was read at 280 nm with a spectrophotometer. The 
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pepsin peak in the eluate was compared to a reference pepsin peak, 
using 1 mg of twice crystallized, lyophilized hog pepsin, which was 
also column chromatographed. Aliquots of unchromatographed 
secretions were used in the pylorus ligation rat experiments. 

Further analysis included tests of pH optima for rabbit and cat 
pepsin activity. The acidity ranged from 2.5 to 125 mEq hydro- 
chloric acid. Pepsin activity was measured by the Anson-Mirsky 
pepsin method" as modified by Tang et al," and the units of 
activity were expressed as millimoles of tyrosine products released 
per minute per milligram of pepsin at 37 C. 

Kinetie studies of peptic activity were done in the following 
way. Freshly made acidified bovine hemoglobin substrate was 
diluted with pH 1.6 buffer. The concentration of hemoglobin in the 


final reaction mixture ranged from 0.033% to 1.6%. To 4 ml of each - 


hemoglobin sample was added 1 ml of pooled rabbit or cat gastric 
juice at 1:40 dilution. The reaction at 37 C was stopped at ten 
minutes by addition of trichloracetic acid. The pepsin activity was 
measured by the above method and computed fer each substrate 
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Fg 3.—Experiments in groups of pylorus-ligated, fasted rats whose stomachs receive rabbit gastric juice (R), cat juice (C), or i | 
saline (S). Recovered volumes from the stomachs are the same. The intraiuminal acidities in groups R and C are the same, but a 
more ulcers per rat occur in group R than occur i» the other two groups. x 
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Fig © —Ra: stomach showing multiole glandular erosicns and a few ruminal erosions after instillation of rabbit gastric j 
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Fig 5.—Chromatogram of rabbit and cat gastric juice. Peptic activity coincides with the second peak (shaded). Small 
insets show the pH optima for each pepsin. Note that the specific activity of rabbit pepsin is greater than cat pepsin. 
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kinetic plots to compare the pepsins. 
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Fig 6.—Kinetic plot of rabbit and cat pepsins. Upward curve of cat RESULTS 
pepsin near ordinate denotes a lowering of activity at high In Vivo Studies 
substrate concentration. Initial reaction velocity (V) and 


concentration of substrate (S). Six rabbits of group 1 underwent stresses of laparotomy, 


gastrotomy, change in diet, and acute vagal stimulation. 
An average of 14.9% of body weight loss occurred and the 
stomachs were virtually empty at autopsy. Three rabbits 
had gastric lesions: one had a deep gastric ulcer and two 
had deep erosions in the fundus and body, confirmed 
histologically (Fig 1). The six cats in group 1 had the same 
weight loss (14.2%). None had an ulcer or erosion. The 
incidence of gastric lesions (erosions or ulcer) was signifi- 
cantly greater in rabbits (P < .05) as determined by the x” 
test. 

The rabbits in group 2, which underwent the same 
surgical stress followed by liquid diet and then vasopressin 
injection, lost 14.1% of their body weight and three of six 
had fundic erosions, 3 mm to 1 em in size (Fig 2). 
Microscopically, submucosal edema and hemorrhage were 
seen in their stomachs, but little inflammatory reaction. 
None of the six cats undergoing the same stress developed 
gastric erosion or ulcers. They lost the same relative weight 
(15.1%). The proportion of rabbits with- demonstrable 
lesions was significantly greater than cats as analyzed by 
the x^ test (P < .05). 
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im group 3 experiments, the residual gastric volumes of 


_ the various groups of rats with ligation of the pylorus were 


not remarkably different (Fig 3). The total acidity in 
greups R and C in which rabbit or cat gastric Juice was 
jnstiled was only slightly different and not significart. In 
the saline controls the acidity was less (P < .01). 

. Tk» total number of gastric erosions per cat was signif- 
icantly greater in those receiving rabbit gastric juice as 
compared to those receiving either feline juice (P< .05) or 
salms. Differences are due to the greater number of 
glaneular ulcers associated with rabbit gastric juice ir stil- 
lation (Fig 3). The erosions following instillation or rabbit 
anc eat juice are seen in Fig 4, taken with the qperating 
misrescope at low power. 


Assay of Pepsin 


. Thee absorption peaks were obtained with gastric juice 
tha- vas passed through the Sephadex column (F g 5). All 
the measurable peptic aetivity was found in the second 


. peax in both rabbit and eat. The pooled rabbit secret ons 


conia ned 1.01 mg af pepsin proteins per milliliter of 
gastre juice and the eat gastric juice contained 1.65 
mg. ml. 

Tie pH optima for peptic digestion of hemoglobin were 
similar for both the cat and the rabbit pepsins and were at 
pH 1.5 (25 mM hydrochloric acid), as shown in the small 
insets in Fig 5. There was decreased activity at greater 
acid tes for both species. The specific activity o? rabbit 
pepsir was, however, greater than that of the cat at 
comperable acidity, as can also be seen from the insets. At 
optimam pH it was 1.5 times greater. 

knetic differences between rabbit and cat pepsin were 
also feund. When double reciprocal plots of peptic activity 
versas substrate concentration are compared (Fig 6), the 


rabbit pepsin shows a linear plot, at the concentrated as 


well as dilute scale of hemoglobin substrate. Cat pepsin 
shows a nonlinear plot of activity at high substrate leve s— 
the apward deflection on the reciprocal scale irdicates 
partia inhibition of enzyme activity by high substrate. By 
calculation for high substrate levels the maxima’ peptic 
activity rate (Vmax) was much higher in rabbit gastric 
juices than observed in eats (106 x 10 * vs 17.6 x 10 " 
molesnin, respectively). 


COMMENT 


The 5resent data indicate that the rabbit gastric nucesa 
is more vulnerable to erosive gastritis after combined 
stresses than that of the cat. Assuming that both spec es 
underwent equal amount of total stress, one can postulate 
either hat mucosal resistance was weaker in the rabbit or 
that the rabbit had a more proteolytie gastric juice. In 
experiments in which gastric juice was instilled in the Shay 
rat, Mare erosions oceurrec with rabbit gastric juice than 
with ez gastric juice, under conditions where the acidities, 
and vomumes, and pepsin concentrations of the soutions 
were »*entrolled. One could conclude from this that a species 
differemce in proteolytie quality of gastric juice still exists 


. despite careful control of acidity, volume, and pepsin 


© Arch Su-g—Vol 112, Feb 1977 
s ty 2 ' 





B. 


if. 


4. 


studies in which it appears that rabbit pepsin has a higher — | 


specific proteolytie activity than eat pepsin. And kinetic 
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concentration. This conclusion is supported by the in vitro. Ke 


data further show inhibition of feline pepsin activity, but — 


not rabbit pepsin activity, at high substrate levels. Compa- 
rative peptic differences have not been described before 


and in fact the presence of protein substrate inhibition of — - 
pepsin in different species has to our knowledge never - 


been looked for, though pepsin kineties have been studied 


with synthetic polypeptide substrates" at unphysiologie — 


pH's. 


The deleterious effects of qualitative pepsin differences - 
may be augmented as well by quantitative changes in. 
pepsin produetion, for Johnson'' has noted a hypersecre- PFS. 
tion of pepsin under conditions where mucosal damage and — 


increased H back diffusion occur. x 
The observations of the present study help to explain - 
some of the discrepancies in results reported by others. 


Although Skillman et al' reported severe erosions in 
rabbits subjected to ischemic stress, Davenport and Barr, 3 
Ritchie, and Dorricott et al’ failed to observe lesion d 


formatien or alteration in mucosal permeability to H in 
dogs or subhuman primates subjected to ischemia. 


We conclude that species-related differences in pepsin | ; 


specific activity do exist and quite conceivably play a role 
in the degree of gastric erosions observed after stress. 


This investigation was supported by National Institutes of Health grant 
AM0210-16 and by a grant from the Minnesota Medical Foundation. 

Odell Cobbins, Uldis Berzins, Bruce Kloster, Anne Goodale, and Juris 
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Reconstruction of Duodenal Wall Defects 
With the Use of a Gastric "Island" Flap 


 Dirxtsios N. Papachristeu, VD, Joseph G. Fortner, MD 


* Many surgical techniques have been proposed for the repair 
of Guedenal wall defects; however, none of these has ga ned 
popalerity among surgeons. This is a report of our experimenta- 
tion weth the construction of a gastric wall “island” flep, which 
consists of a segment of greater curvature supplied by the 
gast"cepiploic vessels. In the dog model, the flap allowed 
patching of large duodenal wall defects without any pestopera- 
tive cemplications. / 


(Arc Surg 112:199-200, 1977) 


h- management of large duodenal wall defects caused 
T ether by disease (pyloroplasty dehiscence, leaking 
ducceaal stump, trauma) or by surgical manipulation 
(difficelt duodenal stump, resection required by tumor 
invasion) constitutes a challenging problem for the practic- 
ing sargeon. In addition to the standard teecaniques 
deseri»ed in textbooks, a plethora of unorthodox 
proceaures have been proposed by various investigaters: 
recomsruction of the duodenal wall with the sercsal 
surae of the small intestine and gallbladder’; segments of 
small intestine transformed into pedicle grafts and 
suture] to the circumference of the defect?^*; and solaced 
intestmal loops serving to bypass the duodenal contents 
distally in a Roux-en-Y fashion.'^ None of these tec .niqaes 
has gained wide acceptance. Searching for a better sclu- 
tior, we experimented with the use of an intra-abdominal 
islam] Jap consisting of a segment of the gastric curvature 
based on the gastroepiploic arcade. This full-thicknass 
gastrie wall island flap, easy to develop and simple to use, 
succes.fully covered large duodenal defects in the cog 
model without complications. 


MATERIALS AND METHODS 


Adal mongrel dogs, weighing 15 to 20 kg each, were used. After 
the ascomen of the animal is entered through a midline ncision, 
the gasric branches of the gastroepiploic arcade are divided from 
the prlerus te the middle of the greater curvature of the stomach, 
preserv ng the right gastroepiploic vessels. The kranches 
suppiviag a 10-cm segment of proximal greater curvature selected 
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to form tae flap are preserved, and the arcade is divided on the left 


side of tais segment (Fig 1). The 10-em segment, consisting of 


greater cirvature, anterior, and posterior gastric wall, is excised 


from the stomach and the gastrostomy incision is closed. The 


gastric f&p supported by the gastroepiploic vascular pedicle is 


easily meved to the right side of the abdomen; its periphery is | 


sutured t» the duodenal defect that had been created by excising a 
10 x 4-er- duodenal wall segment (Fig 2). The anastomosis is done 
in one lazer, using the continuous Gambee silk suture method. 


RESULTS 


The arimals were observed for 8 to 12 months. An upper 
gastroin.estinal tract series was obtained at regular inter- 
vals to assess the duodenal function and gastric emptying 
time, both of which were within normal limits. The weight 


Fig 1.—Gastric island flap is created by using gastroepiploic 
arcade as a vascular pedicle supplying a segment of greater 
curvature 
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Fig 2.—Flap has been sutured to circumference of duodenal wall 
defect, recreating a normal duodenal lumen. Note vascular 


pedicle. 


of the animals did not change and no deaths or zomplica- 
tions were noted in the 20 animals operated on Prior to 


_ killing each dog, the pylorus was ligated and tke gastric 


secretions were collected during a one-hour period for 


analysis. A mean volume of 37 ml of gastric fluid was 


collected per animal with a mean of 1.7 mEq/hr of hydro- 
chloric acid, showing no evidence of gastric hypersecretion. 
Macroscopically, the flap mucosa (Fig 3) was no different 
from normal gastric mucosa and there was no evidence of 
peptic ulceration in the area of the flap, or the stomach, 
duodenum, and small bowel. Microscopically, the mucosa of 
the flap was indistinguishable from the gastric mucosa of 
the corpus. The omentum was viable and the pediele vessels 
normal. 


COMMENT 


The various ingenious experimental procedures designed 
to reconstruct duodenal wall defects have certain draw- 
backs, prohibiting their acceptance as standard techniques. 
The methods proposing the use of small intestine, either as 
an isolated Roux-en-Y loop for duodenojejunostomy or as a 
pedicled ileal graft to patch the defect, require a small 
intestinal anastomosis distally, in addition to the duodeno- 
jejunal suture line. A mesenteric vascular pedicle has to be 
constructed to support the segment of bowel to be used, 
and the graft has to be passed through the transverse 
mesocolon. On the other hand, the use of an intestinal 
serosal patch can be complicated by fistula formation 
between the duodenum and the small intestine.’ 

The gastric island flap technique only requires preserva- 
tion of the right gastroepiploic vessels and closure of a 
gastrostomy, which can be simplified by the use of a 
modern stapling device. The omentum supplied by the 
same vessels can be used to cover the duodenal suture line 

following reconstruction. 

The intraduodenal presence of acid-secreting gastric 
mucosa caused no complications as one would expect. 
However, caution should be taken against the use of antral 
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Fig 3.—Flap is shown from inside duodenal lumen. Adjacent 
duodenal mucosa shows no evidence of peptic ulceration one 
year postoperatively. 


greater curvature for duodenal wall repairs since the flap 
would act as a “retained antrum” causing hypergastri- 
nemia. 

The availability of the gastric flap and the simplicity of 
its construction make this technique the procedure of 
choice whenever the surgeon faces the problem of duodenal 
wall reconstruction. The gastroepiploic arcade must always 
be preserved during a gastrectomy procedure, but even if 
the right gastroepiploic vessel has been divided, the left 
vessel can be used to supply the flap. 


This investigation was supported in part by grant 08748 from the 
National Cancer Institute. 

Sergei Denecko, Richard Barters, and Antonio Carreras assisted with this 
study. 
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* ir sight dogs, celictomy, rubbing the small bowel, and 
exposing it to air suppressed the migrating bursts o° action 
potentials and contractions that occur in the gastroirtestinal 
tract during fasting and greatly slowed (one to three days) the 
gastrointestinal transit of 7-mm plastic spheres. The operation 
also cawsed a transient one-day increase in the concentration of 
epinephrine and a more prolonged five-day increase in the 
concemration and norepinephrine in arterial and venous plasma. 
Phentolamine mesylate and propranolol hydrochloride pre- 
vented ‘he inhibition of the bursts of gastric action patentials 
brougnt about by operation, but these drugs did not alter the 
inhibilicn of the small intestinal action potentials or the soeed of 
gastrairtestinal transit of spheres. 

(Arch Surg 112:203-208, 1977) 


asteperative ileus is characterized by a lack of propul- 
i sive contractions of the gastrointestinal tract. The gut 
dilates,and ingesta, secretions, and gas accumulate within 
its lumen. The condition occurs not only after operations 
during whieh the abdominal cavity is entered, but also 
after 2rtra-abdominal operations." 

Evidence implicating the sympathetic nervous system in 
postaperative ileus has been produced. Dubois et al** found 
an inereased rate of synthesis and release of norepineph- 
rine in the wall of the gut after operation. Splaachnic 
sympztaectomy* and anesthetic or chemical blockade of the 
sympsztaetic nervous system *^* have ameliorated ileas and 
speeded gastrointestinal transit. However, the exact mech- 
anism Ly which the enteric sympathetic nerves produce 
ileus is aot known. 

We hrpothesize that the augmented release of norepi- 
nephrme by the sympathetic nerves in the wall of the gut 
in posteperative ileus inhibits the regularly recurring 
interd gestive motor complexes that propel content 
through the gut during fasting, while leaving the gastroin- 
testinal pacemakers and the pattern of pacesetter poten- 
tials prqpagating aborally from them undisturbed. 

We tested this hypothesis in dogs. After evidence» con- 
sistent with the hypothesis appeared, we explored the 
treatmeat of postoperative ileus using the sympathetic 
blockmg agents, phentolamine mesylate and propranolol 
hydroch oride. 

METHODS 
Electrodes 


Electrix activity of the gut was monitored with monopolar 
silver-s]wer chloride electrodes similar to those previously 
described from our laboratory.’ Each electrode had a diameter of 1 
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Pathophysiology of Postoperative Ileus 


Jacques Smith, MD; Keith A. Kelly, MD; Richard M. We-nshilboum, MD 


mm, and the shaft projected 1 mm from an acrylic plastic disk. 
Each electrode was soldered to an insulated copper lead, and the 
soldered junction was encased within the plastic disk. The copper 
lead conneeted the electrode disk to a pin of a radio-tube socket 
mounted within a stainless steel cannula. 


Construction of Model 


In each ef eight female adult mongrel dogs, weighing between 
10 and 12 kg each, nine electrodes were implanted on the gastroin- 
testinal tract under sterile conditions using pentobarbital anesthe- 
sia. Three electrodes were sewn to the anterior serosal surface of 
the stomach at loeations 6, 4, and 2 cm orad to the pylorus midway 
between the greater and lesser curvatures. Six electrodes were 
sewn to the serosal surface of the small bowel at locations 2%, 16%, 
33%, 66%, 85%, and 98% of the distance between the pylorus and 
the ileocolie valve (Fig 1). The cannula, to which the leads from the 
electrodes were attached, was positioned in the right anterior 
abdominal wall. 

A second cannula made of Vitallium (length, 4 em; diameter, 9 
mm) was inserted into the duodenum through a short transverse 
duodenotomy at a site 10 cm aboral to the pylorus and brought to 
the surface through the right anterior abdominal wall. This 
cannula was used for insertion of radiopaque spheres into the 
duodenum during subsequent tests. Two silver clips were placed at 
the midpoint of the small bowel, and four clips were placed at the 
ileocolic valve, so that these sites could be later identified fluoro- 
scopically. "he abdominal incision was closed, and the dogs were 
allowed twe to three weeks to recover from the operation. 


Control Observations 


Electric Recordings.—Each dog underwent five control studies. 
The dogs were not given food for at least 16 hours before each 
study, but they always had free access to water. They were placed 
fully conscious in Pavlov slings where they stood or rested 
comfortably. The electrodes were connected to a six-channel, 
alternating-current amplifier and rectilinear pen-recorder. The 
amplifiers kad a time constant of 1 second. The recordings were 
monopolar, with the abdominal stainless steel cannula acting as 
the indifferent electrode. Recordings were always made from the 
same six sites on the stomach and small bowel (Fig 1). 

The electric recordings were carefully inspected as they were 
being made, and the phases of the interdigestive myoelectric 
complex were identified. This complex is a cyclic event that 
reoccurs in the gastrointestinal tract during fasting.'^'' Each cycle 
has a duration of 1.5 to 2 hours, and each can be divided into four 
phases. In phase 1, which lasts 45 to 60 minutes, less than 5% of the 
pacesetter potentials have action potentials associated with them, 
and hence few or no contractions are present. Phase 2 has action 
potentials and contractions associated with 5% to 95% of the 
pacesetter potentials and lasts about 30 minutes, while during 
phase 3, action potentials and contractions occur with 95% to 100% 
of the pacesetter potentials over a period of 4 to 15 minutes. Phase 
4 is a short period of 10 to 15 minutes during which the action 
potentials amd contractions of phase 3 subside to the quiescence of 
phase 1, the start of the next cycle. 

Phase 3, the period of intense action potentials and contractions, 
begins concarrently in the stomach and duodenum, and then 
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4cm }orad to pylorus 

2cm 

Duodenal cannula 

10cm aborad to 
pylorus) 


2 silver clips 


i all 
(mid small bowel) % of small bowel length 


4 silver clips 
(ileocolic valve) 


Large bowel 


Fig 1.—Sites of implantation of gastrointestinal electrodes, duo- 
denal cannula, and silver clips. Electrodes at sites 2 cm orad to 
pylorus and 2%, 3396, 6696, 8596, and 98% of length of small bowel 
were those used during experiments. 


moves slowly caudad to the terminal ileum over a period of about 
two hours (Fig 2). This phase has been called the interdigestive 
"housekeeper" of the gut because its aborally migrating contrac- 
tions are believed to sweep content through the gut during 
- fasting.” 

Gastrointestinal Transit of Spheres.—We watched the electric 
tracings until phase 2 appeared in the stomach and daodenum, at 
which time we placed five plastic spheres (diameter, 7 mm; specific 
gravity, 1.0 + 0.1) into the stomach via an oral gastric tube and 
five spheres into the duodenum via the duodenal cannula.'* The 
gastric spheres were made radiopaque by placing twe lead pellets 
in their centers, while the duodenal spheres were made radiopaque 
by rolling them in epoxy glue and then in powdered barium 
sulfate. Thus, the gastric and duodenal spheres could be differen- 
tiated fluoroscopically. The position of the spheres was noted 
fluoroscopically every 15 minutes, and the times required for the 
emptying of the gastric spheres into the duodenum and for the 
transit of the duodenal spheres to the midpoint of the small bowel 
and then to the colon were noted. 

Analysis of Electric Recordings.—The periods of the cycles of the 
interdigestive myoelectric complex were measured, and the time 
required for phase 3 to migrate from the duodenum to the 
terminal ileum was determined. The gastric recordinzs were then 
divided into two-hour periods, and the occurrences o? phases 2, 3, 
and 4 in each period were noted. An index of the inc.dence of the 
phases was determined by calculating the percertage of the 
periods exhibiting phase 3, and the percentage exhibiting phase 2, 
3, or 4. A similar index was calculated for the small towel, but 40- 
minute periods were used instead of two-hour periods because it 
was rare to have an absence of phases 2, 3, and 4 at all five small 
intestinal electrodes for more than 40 minutes durirg fasting. 

The mean frequency of the gastric pacesetter potential was 
determined over three ten-minute periods during phase 1, and the 
results were expressed in cycles per minute. The mean frequency 
of the small intestinal pacesetter potential also was determined 
over three five-minute periods during phase 1 from recordings 
made concurrently at all recording sites. 

The mean amplitude of the gastric and duodenal pacesetter 
potentials during phase 1 was calculated from the zmplitudes of 
three gastric and three duodenal pacesetter potentials chosen 
randomly by a random-number generator. The amp itudes of the 
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Fig 2.—Interdigestive myoelectric complex has four phases. 
Phases 1, 2, and 3 can occur concurrently in stomach, duode- 
num, jejunum, and proximal ileum. However, phase 3 character- 
istically migrates distally from stomach and duodenum to terminal 
ileum. Method of presentation after Code and Marlett." 


jejunal and ileal pacesetter potentials were not measured because 
such amplitudes naturally increase and decrease spontaneously." 

Overall means were calculated for each dog from the values 
obtained in each of the five control studies. 


Production of lleus 


After the control observations had been established, the dogs 
were not fed for 16 hours and then anesthetized with halothane. 
The abdomen was reopened through the previous abdominal 
incision. A segment of mid-small bowel about 50 em long was 
identified, rubbed for five minutes with a dry sponge, and left 
exposed to the air for 30 minutes, after which it was returned to 
the abdomen and the incision was closed. 

The dogs recovered promptly from the anesthesia and were 
placed fully awake in the Pavlov slings two hours after operation, 
when gastrointestinal electric recording was commenced and five 
gastrie and five duodenal spheres were inserted. The electric 
activity of the gut and the transit time of the spheres were usually 
recorded continuously for three to four hours and then intermit- 
tently for an average of about five hours for each of the first two 
days. Recordings were then made for about three hours during 
each of the ensuing days, until the gastric spheres had passed into 
the duodenum and the duodenal spheres had entered the colon. The 
dogs were not allowed to drink or eat until their spheres had 
emptied, and were therefore given 500 to 750 ml of sodium chloride 
(154 mEq/liter) with 10 mEq of potassium chloride, intravenously, 
per day. 

Samples of femoral arterial blood for determination of eatecho- 
lamine concentrations were drawn on two occasions before opera- 
tion and during the entering and the closing of the abdomen, as 
well as 6, 12, and 24 hours postoperatively, and then daily for four 
additional days. Samples of portal or peripheral (or both) venous 
blood also were obtained on some occasions before, during, and 
after operation, and these were similarly analyzed. A small, 
indwelling, polyethylene catheter, one end of which was passed 
through a jejunal mesenteric vein into the portal vein and the 
other end of which was brought to the surface in the left upper 
quadrant of the abdomen, was used to obtain the portal venous 
samples. 

The concentrations of epinephrine and norepinephrine in 
plasma were determined by the sensitive radiochemical method 
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7 71 0 100 100 
8 87 100 100 100 


- *Grand mears of five daily means; SE = 
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dues Values differ (P < .0*) from those before operation. 
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Table 3.—Operation Inhibits Small Intestinal Aztion 
Potentials 










Mean % of 40-min Periods 
With Phase 2, 3, or 4 Present 
————————— 
Days After 
Operation 








Before 
Operatian* 






RENT, “Grand means of five daily means; SE = 3 or less. 
Rot */alues differ (P < .001) from those before operation. 


— deseribed by Passon and Peuler.'* This assay utilizes catechol-O- 
e methyltransferzse from partially purified rat liver to -rans?er a 
radioactively labeled methyl group from H*-S-alenos yl-1- 
.  mctaionine to catecholamires. The radioactively labeed meta- 
~. nephrine and normetanephr:ne formed are subjected to periedate 
— .  eleavage after extraction im organie solvent and separation on 
_ thin-layer chromatography. The radioactively labeled vanillin 
- . -— formed by periodate cleavage is extracted in toluene. Its radioac- 
T- tivity is then determined in a liquid scintillation counter. The 
procedure was as described oy Passon and Peuler except that 10 
. mM EDTA was present in the reaction mixture. Internal stan- 
dards of 4 picomoles of epinephrine and norepinephrine were 
added to each sample of plasma and were assayed in parallel with 
— — . thesample. Results were expressed as picomoles of epinephrire or 
| ^. norepinephrine per milliliter of plasma. 

Hematocrit values and plasma volumes using Evans blue also 
were occasionally determined before and after operation. 
The data was analyzed in the same way after operation as 
|... before operation. and the differences in results were compared, 


iss Us Effect of Anesthesia Alone 


. . . One to two weeks after recovery from the ileus, five of the cogs 
{No 3, 4, 6, 7, and 8) were anesthetized with halothane for one 
~ hour, but mo operation was performed. Two hours after the 


a - E m 


"mie . administration of halothane was discontinued, gastroiantest nal 
~ electric activity and movement of spheres in the gut were again 
X: 
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Operation on Small Intestinal Actio 
Potentials 
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*Grand means of five daily means; SE = 7 or less. RS et SIN 
TValuss differ from those before operation; P < .001 on day 1 and 
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P < .05 on day 2. M 
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Table 4.—Operation and Amplitude of 
Duodenal Pacesetter Potential (PP) 










Mean Amplitude of PP, mV 
a st 
Hours After 
Operation{ 






Before 
Operation} 






Dog* 












*Tracings from dog 5 were technically unsatisfactory. LL C 
TN = 15, SE = 0.1 or less. PNRVEA SV 

iN = 3, SE = 0.4 or less. ^ AN 
§Values differ (P < .05) from those before operation. COM 


E 
studied as before, and the data were compared with those of the — 
controls. Pi 


Effect of Sympathetic Blockers on Ileus 


Finally, two to three weeks later, the operation previously = 
described to produce ileus was performed again on six of thedogs — - 
(No. 1 through 6), but on these occasions, phentolamine mesylate, 1 | 1 ^ = 
mg/kg, and propranolol hydrochloride, 1 mg/kg, were given — 
intraveneusly over a 15- to 60-minute period during the operation, — 
at three and ten hours postoperatively, and on three occasions — — 
during the following day. Gastrointestinal electric activity and -.— 
transit of spheres were again studied, and the data were compared _ 
with data obtained after operation when no drugs were used. - m 
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Statistical Evaluation 


The daia were assessed using the Student t test for paired data, | 
with each dog acting as its own control. E: 
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RESULTS 
Patterns During lleus | 
Celiotemy, rubbing the small bowel, and exposing it to — 
air promptly inhibited the interdigestive myoelectrie 
complex. Before operation, phase 3 of the complex occurred 
in the stemach and duodenum about every two hours, from 
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2 -© where it moved slowly aborad d to the terminal ileum (Fig 2, 
- Tables 1 and 2). After operation, phase 3 was abolished or 


markedly decreased in both the stomach and the small 


" bowel during the first 24 hours; no bursts of action 
-~ potentials and contractions swept through the gastrointes- 
tinal tract (Fig 3 and 4, Tables 1 and 2). Operation also 
- suppressed phases 2 and 4 in the small bowel (Table 3) but 
. not in the stomach. 


Phases 2, 3, and 4 recommenced at scattered sites along 


— the small bowel on the first or second postoperative day, 
... and phase 3 appeared again in the stomach in most dogs by 
~ the second postoperative day, but distal propagation of 
— phase 3 was not found initially (Fig 5). It was only after 
— three to seven days that the preoperative pattern of the 
— complexes was again detected. 


The operation caused little change in the frequency of 


=. the gastric or small intestinal pacesetter poten-ials. A 


small decrease of 0.5 cycles/min was found in the 


1: frequency of the gastric pacesetter potential three hours 


after operation (Fig 6), and a decrease of 0.5 cycles/min 
and of L5 cycles/min was noted in the frequency of the 


- . duodenal and mid-ileal pacesetter potentials, respectively, 
_ four hours after operation (P < .05). At all other times and 


at all other sites, the frequencies were unchanged. Opera- 


- tion even failed to alter the presence of an ectopic ileal 


12Hr After Operation 


Treo 
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Before Operation 


Stomach ^ "AMA MM v 


Duodenum PRSE Hg ag 


Jejunum ' i Ahapa a AAAA RR A Ud La A UNC a Is 1MV 
|! 
1 min 
Fig 3.—Action potentials, hence contractions, occur with 


gastrointestinal pacesetter potentials during fasting betore oper- 


^. ation but are abolished or greatly inhibited after operation. 





pacemaker that drove the terminal ileal pacesetter notet- 
tial of dogs 3 and 5 at a frequency of 18 cycles/min, 3 
cycles/min faster than the frequency of the mid-ileal 
pacesetter potential in these dogs. Thus, the operation had 
little effect on either the natural or the ectopic gastroin- 
testinal pacemakers or on the pattern of propagation of* 
pacesetter potentials from them. 

The operation also did not alter the amplitude of the 
gastrie pacesetter potential (mean, 3.8 mV), although it did 
transiently decrease the amplitude of the duodenal pace- 
setter potential (Table 4). 


Transit of Spheres 


Celiotomy, rubbing the small bowel, and exposing it to 
air markedly slowed both gastric and small intestinal 
transit of spheres (Table 5). Before operation, the spheres 
were swept from the stomach into the duodenum by late 
phase 2 and phase 3 of the interdigestive myoelectric 
complex. The mean time required for gastric emptying of 
spheres was about one hour. The spheres traveled slowly 
caudad through the small bowel just ahead of phase 3 of the 
complex, passing through the proximal half of the small 
bowel more quickly than through the distal half. In 17 trials 
in six dogs, a mean + SE of 25 + SE of 25 + 4 minutes 
was required for passage of the spheres from the duode- 
num to the mid-small bowel, and of 93 + 8 minutes for 
passage from the mid-small bowel to the colon (values 
differ, with P < .001). 

Operation stopped or greatly slowed transit of the 
spheres by abolishing or markedly inhibiting phases 2 and 
3 of the interdigestive myoelectric complex. A mean of 65 
hours was required for the spheres to leave the stomach, 
and a mean of 23 hours was required for the spheres to 
travel from the duodenum to the colon after operation 
(Table 5). 


Catecholamines 


The concentration of epinephrine in arterial plasma 


Fig 4.—Celiotomy, rubbing small bowel, and exposing it to air abolish phase 3 of 
interdigestive myoelectric complex in stomach and phases 2, 3, and 4 in small 


intestine. 
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Stomach 1 he 
S duodenum [V7 VAP 
~ 
o 
Q 
S Jeuum [-——— A IZA 
Y i | ; 
8 hid a ELO UUUUVER 0777— 
~ : 
ij Mid ileum [Pal AZA 
Less Ya —— —— 02728 
206 Arch Surg—Vol 112, Feb 1977 





- 20 -sy ^ , "A t VELIS PP x ` E Jr is LS s a c. rv AA "y 
= ea RUNE TO ts EA EUER S a Pro dim E he oh Pa i ee AO ez) s 


Phase 1 [] 


After Operation 


Phase 2&4 [7] 


i Phase 3 


Postoperative lleus—Smith et al 






2 days 
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Phase 1 [_] 
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Phase 284[7] 
: Dwdenm | di CO - 
3 Phase 3| © 
= . A e ' 
3 MWwuwum pL Bee Peed oe p 
Proximal = 
| H iieam BB, ec: BS) enai 
Mid eum PP A5. 
Terminal L i 
| ileum 7t VERSA: SAGES 7 EN 
| 4 2 


is Hours 


=g5.—Phase 2 is present in stomach and phases 2, 2, and 4 have 
. seappeared in intestine two days after operation bu: distal 
b micration of phase 3 does not occur. 
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Fig 6—Frequency of gastric pacesetter potential is cecreased 
slightly three hcurs after operation, but frequency of pacesetter 
potensial in small bowel is unchanged. 


inerzased about fivefald daring the first postopera-ive day, 
anc tae concentration of norepinephrine increased about 
twerod (Fig 7). The increase in epinephrine subsiced in 24 

. hours. but the increase in norepinephrine lasted for about 

- five days, the duration of the ileus. 

» Tkeconeentrations of epinephrine in portal venous blood 
. afte7 eperation were similar to those in arterial blood, but 
the peak concentration during operation was smaller. The 
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After Before After 
Operation? Operation* iti 
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*Means of five trials; SE — 0.4 or less except dog 3 in stomach where it - ia 
was 1 2. x 
TVaiues differ (P < .001) from those before operation. ne 


mean peak concentration + SE in portal venous blood was — 
only 6.6 + 0.8 pmole/ml compared with 9.6 + 2.0 pmole/ml — - 
in arterial blood (P < .02, Student t test for unpaired data). — - 
The cencentrations of epinephrine in the peripheral venous — 
blood and the concentrations of norepinephrine in the ` 
portal and peripheral venous blood did not consistently —. 
differ from those found in arterial blood before, during, or. E 
after operation. € 

These changes in concentrations of catecholamine could NC 

not be-explained entirely by decreases in the volume ofthe — — 
cireulating blood after operation. Hematocrit values and E 
plasma volumes obtained in two dogs showed that blood — E 
volume decreased by less than 30% in both dogs after ES 
operation, a decrease too small to account for the marked — — 
changes in catecholamines. ie 
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Patterns After Anesthesia Alone 


The administration of halothane alone did not alter the 
period of the interdigestive myoelectrie complex, the E 
transit of phase 3 through the small intestine, the ineidence — 
of phase 3 in the stomach or small bowel, the transit of — . 
spheres through the stomach or small bowel, or the 
frequency of the gastric pacesetter potential (Table 6, Fig EU. 
8). A slight decrease in the frequency of the jejunal — 
pacesetier potential was noted, but the decrease was 
transient. Thus, the pronounced changes in gastrointes- 
tinal electric and motor activity that occurred after opera- 


tion are not secondary to the anesthesia. 
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Effect of Sympathetic Blockers on Ileus DOM 


All of the dogs except dog 3 tolerated the administration — 
of phentolamine and propranolol well. Dog 3 died suddenly E. 
on the second postoperative day, ten minutes after the — E 
start of the last infusion of the drugs. | M 

Phentolamine and propranolol prevented the abolition of. E 
phase 3 in the stomach during the first day after operation — 3 
in dogs 1 through 5, but otherwise had little effect on the — 
pattern of gastrointestinal electric activity or on the 
gastric emptying and small intestinal transit of spheres - 


after operation (Tables 7 and 8). 
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E: Fig 7.—Significant but transient increase of epinephrine and 
pur oderate but prolonged increase of norepinephrine occurs in 


arterial plasma after operation. Values marked with asterisks 
E iter from those before operation as shown. 
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Table 6.—Effect of Halothane on Gastrointestinal 
Electric and Motor Activity 



































After 
Anesthesia 
(Mean + SE)*t 


Before 
Anesthesia 
+ SE)* 









me of phase 
3 through © 
small bowel, min 






. of spheres, min 
Stomach 23 


Ec /*Of hee dogs. 
_ Values after anesthesia do not differ from those before (P > .2). 
ilnterdigestive myoelectric complex. 


COMMENT 


.. Our experiment shows that the slowed gastrointestinal 
. transit of solids brought about by operation is secondary to 
n E rine suppression of the migrating bursts of action poten- 
EC. -tials and contractions that sweep through the gut during 
3 p _ fasting. 

X me 1 inhibition of the bursts is transient in ooth the 


vaL EY 


at C Carmichael et al? failed to detect it after chclecystec- 
omy or intestinal transection in dogs, since they appar- 
E began their recordings about 24 hours after opera- 
. tion. Also, we found that even though bursts reappeared 
E, one to two days after operation, the preoperative pattern 
of aborad propagation of the bursts did not resume for at 
i i * least one to two additional days. 
E We found an increase in the concentration of catecho- 
/ laminesi in the plasma after operation, as did Dubois et al." 
- The increase is probably due to the operation and not to the 
. anesthesia, as halothane has been shown to decrease the 
* -concentration of both epinephrine and norepinephrine in 
Eno pue inb of dogs ig ors 


i 
nfs 
kd 
^H 


r m 


on 
Mii 
s 


E d 
t 
dk. 


S E 
" SA 
x n^. 2: 
oy 273 


me Arch Surg-Val 112 Feb 1977 Ad 





[:Mean«sD 2 And s 


20 
Lois 





E 
C 






SOS 
RERE RE 






a oo ota" 
ESA 


» 
sae 







a) 


seca 
seins 
arenes 











eterno 


oos 
= 
ens 


ek 
O 






sii 
PEREP etaed 
: 


seerste rotere ano emus 


Frequency (cycles /min ) 





Stomach 
Duodenum 
*5«0.05 


Proximal ileum 
ileum 


Electrode location 


Fig 8. —Anesthesia with halothane decreases slightly frequency of 
jejunal pacesetter potential, but frequency of pacesetter potential 
at other sites is unaltered. 


The pronounced increase in epinephrine that occurred in 
plasma in the first 24 hours after operation was only 
transient, and the concentration decreased to preoperative 
values while the ileus persisted. These findings are in 
accord with those of Douglas and Mann” and Dubois et al^ 
who showed that adrenalectomy did not alter the course of 
ileus. 

The more modest, but prolonged, increase in norepineph- 
rine in the plasma in our experiments is consistent with the 
demonstration by Dubois et al^* of increased synthesis and 
release of norepinephrine in the wall of the gut during 
ileus. However, our measurements of norepinephrine- 
represent total systemic values. The contribution of the 
amine from the wall of the gut under these circumstances 
is unknown. ; 

We were able to prevent the postoperative abolition of 
phase 3 in the stomach using the a- and f-adrenergic 
blockers, phentolamine and propranolol, but we did not 
alter the inhibition of phase 3 in the small bowel or speed 
gastrointestinal transit with these drugs. Heimbach and 
Crout?? also were unsuccessful in speeding transit in man 
by the use of sympathetic blockers and neostigmine. 

We believe it likely that we achieved an adequate 
adrenergic blockade of the enterie nerves during our 
experiments. The concentrations of phentolamine and 
propranolol that we used have been shown by others to 
block both a- and eie usen in the Canoe ee 
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Table 7.—Sympathetic Blockers and Gastrointestina: 
Action Potentials After Operation i 


Mean % of Periods Wilh Phase 3* 























Smal 
Stomach Intestine 
——=_ m 

Days After Days Atter 

Operation Operation 
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Dg 1* 2 1 Z 
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2 47 100 15 &7 
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. *Fesods of two hours in stomach and 40 minutes in small intestine. 
eaves differ (P < .02) from those after operation without d-ugs (Table 









1) 





Table 8.—Sympathetic Blockers and Gastrointestinal 
Transit of Spheres After Operation 


Mean Transit time, hr 







Small Intestine* 


*Veltes do not differ (P > .2) ‘rom those after operation without drugs 
R (Table 5). 
i 1Dcg 3 died 32 hours after operation with spheres still in stomach. 


of the dog.™? Also, our doses were large enough to result 
in the death of one of our dogs. However, we are mot 
absclrwely certain that complete enteric adrenergic 
blockaee was achieved. 

Oureata suggest that the sympathetic nervous syster is 
invoivel in postoperative ileus, but other factors also may 
have a role. 


This inrestigation was supportec in part by grants AM-18278, NS-11014, 
and EL- 7487-1 from the National Institutes of Health, and by tne Mzyo 
Foundsti-n. Dr Weinshilboum is an Established Investigator of the Amer- 
ican Heat Association. 
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CIBA Laboratories, Summit, NJ, provided the phentolamine mesylate 1 d: E 
used in tais study. Ayerst Laboratories, New York, provided the propranolol 


hydrochleride (Inderal). 
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Cystic Adventitial Degeneration 
of the Common Femoral Artery 


Joel A. Roth, MD; Paul Kearney; Charles J. Wittmann, MD 


e Cystic adventitial degeneration (CAD) of the arteries is an 
uncommon cause of intermittent claudication in adults. The 
majority of reported cases have involved the popliteal artery and 
have occurred predominantly in men, and all had clinical 
evidence of occlusive vascular disease. 

An unusual example of CAD of the common femoral artery 
masqueraded clinically as an aneurysm, but the arter ogram was 
normal. It involved 5 cm of the artery and half its circumference, 
and was resected and replaced with a saphenous vein graft. The 
cyst contained clear mucoid fluid and a fibrous wail without a 
cyst lining. This is the eighth case report of CAD involving the 
proximal segment of a large lower extremity artery. The etiology 
is unknown, but many authors think such cysts arise from 
primitive “arthrogenic” mesenchyme in the adventitia of blood 
vessels. 

(Arch Surg 112:210-212, 1977) 


ystic adventitial degeneration (CAD) of the arteries is 
an unusual cause of arterial ischemia occurring 
predominantly in men generally before the age of arterio- 
sclerotic occlusive disease. Most cases have involved the 
popliteal artery and pathologically are characterized by a 
subadventitial ganglion-like cyst distended by mucoid fluid 
with variable degrees of damage to the media and, not 
infrequently, by superimposed intimal thrombi. 

All patients described to date have had symptoms of 
arterial occlusive disease. The present case report is a rare 
example of CAD of the common femoral artery that 
appeared as an asymptomatic inguinal mass. 
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REPORT OF A CASE 


The patient, a 50-year-old man employed as an engineer for the 
telephone company, had an asymptomatic 2- to 3-cm left-sided 
grein mass that had been present for two months despite anti- 
bictie therapy. His past medical history was unremarkable. The 
clinical impression was lymphoma, and he was admitted to the 
hospital. Routine laboratory study results and chest roentgeno- 
gram were normal. 

At operation, an intramural pulsatile mass of the left common 
femoral artery was found. It was thought to be an aneurysm and 
the operative site was closed. The following day, a femoral 
arteriogram was performed and no abnormality of the left 
common femoral artery was found. 

On reexploration on the third postoperative day, a tense adven- 
titial cyst of the common femoral artery filled with mucoid clear 
fluid was found. The involved segment of artery and cyst were 
excised and a saphenous vein graft was inserted. His postopera- 
tive course was unremarkable and he was discharged with good 
foot pulses. 

Pathological examination showed a 5.0-em portion of an opened 
femoral artery with minimal atherosclerosis. An evacuated, uniloc- 
ular 5 x 2 x 2.5-em cyst located in the adventitial region involved 
50% of the circumference of the arterial wall. The cyst lining was 
smooth and glistening (Fig 1). 

Microscopically, the wall of the adventitial cyst was composed of 
loose fibrous connective tissue without elastic fibers (Fig 2). No 
distinet lining was found. The media of the femoral artery was 
unremarkable. 


COMMENT 


Cystie adventitial degeneration of arteries has within 
the last ten years come to be recognized as an unusual 
cause of peripheral vascular obstructive disease in rela- 
tively young men. Although the condition was first 
described by Atkins and Key’ in 1947 as a myxomatous cyst 
of the left external iliac artery causing intermittent clau- 
dication in a 40-year-old policeman, most examples of CAD 
have been reported to involve the popliteal artery. 

A review of the world's literature disclosed eight case 
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Fic 1.—Gross specimen with opened arterial segment near ruler 
end opened unilocuiar adventitial cyst above. 


reports'^ of CAD involving the proximal lower extremity 
amweries (Table). All of these patients, except for the 
present one, complained of claudication. Also, a mass was 
no: described in the former cases. 

“he first example o? CAD of the popliteal artery was 
recorded by Ejrup and Hiertonn, and a recent review by 
Ead et al^ found 39 acditional cases. The article by Lowe 
ane colleagues? was found to contain an additional six 
references in addition to their case report. The present 
authors were able to find 16 additional examples’-'* of CAD 
e? ‘he popliteal artery, bringing the total to 62 cases. 

The clinical findings as summarized by Haid et al* are 
ecnsistent throughout these reports. In general, CAD 
affects men (male-femzle ratio, 8:1) predominantly in the 
fourth to fifth decades of life with symptoms and signs 
related to peripheral vascular disease of sudden gradual 
ar set. Cystic adventitial degeneration is always unilateral, 
tha’ is, no synchonous or metachronous involvement of the 
contralateral popliteal artery has been reported. The prox- 
ima lower extremity artery examples of CAD listed in the 
Tale were clinically similar to these patients with popli- 
teal involvement except for the present case. 

Tae pathological studies of this entity have also yielded 
sumar observations despite their different locations. 
Usually, at operation a fusiform, solitary swelling is found 
within the adventitia cf the artery. The reported cases 
intæving the popliteal artery have all been single eysts, 
either unilocular or multiloculated, whereas two examples 
of multiple cysts have been described in the proximal lower 
ex-remity arteries.’ The cysts average 4 to 5 cm in length 
bu; nave measured up to 9 em. The affected artery is 
variably occluded by the pressure exerted by the cyst. 
Superimposed thrombi may or may not be present. 

Meroscopically, these cysts most closely resemble a 
ganglion of tendon sheath origin. The walls are eomposed 
of mature fibrous connective tissue without elastic fibers; 
in mmst cases, there is no cyst lining, although a few, 
flattened endothelia-like cells may be noted. The media 
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Fig 2 —Femoral yes (right side) and adventitial ganglion-like 


cyst eVerhoeff-Van Gieson, x 27). 


Source 


Atkins & Key' 


Kuipers 
et al’ 


Present case 


Cystic Adventitial Degeneration 


Patient/ 
Age, yr/Sex 
1/40/M 


Location 
Left 
external 
iliac 
artery 
Left 
external 
iliac 
artery 
Left 
common 
femoral 
artery 
Left 
external 
iliac & 
common 
femoral 
arteries 
Left 
common 
femoral 
artery 
Left 
external 
iliac & 
common 
femoral 
arteries 
Right 
common 
femoral 
artery 
Left 
common 
femoral 
artery 


Gross 
Specimen 
Solitary 


[mE 


Tac 
“<< 





Treatment 
Cyst 
excision 


Arterial 
resection 


Cyst 
excision 


Arterial 


resection 


Cyst 
excision 


Arterial 


resection 


Cyst 


excision 


Arterial 


resection . 





may show foci of pressure necrosis or scarring, depending 
on the duration of symptoms. Erdheim cystie medial 
disease has not been observed. The intima generally lacks 
severe antherosclerosis. A few examples of communication 
of the cyst with the lumen of the artery have been 
reported," thought to be secondary to pressure necrosis 
of the arterial wall. Infrequent sites of CAD have included 
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-. of involvement of the saphenous vein?' and femoral vein. 
ET he „eight cases of lateral popliteal nerve involvement 
. recorded by Parkes” are not true related examples of CAD 
... of peripheral nerve as previously reported, in that commu- 
. nieation of the intraneural ganglion with an adjacent joint 
- was found. These cases represent intraneural mucinous 
dissection rather than the isolated adventitial blood vessel 
= cysts recorded above. 

~ The pathogenesis of CAD is poorly understood, although 
= most authors think that the cyst arises from primitive 
-= "arthrogenie" mesenchyme, capable of producing mucin, 
= which is situated in the adventitia of blood vessels. Anal- 
= ysis of the cyst contents has shown mucoproteins and 
 mucopolysaccharides'-'"?^?* to be the most frequent consti- 


E  tuents, although hydroxyproline and hyaluronie acic have 


2 
27,28 


— also been reported." 
=~ The role of trauma in the pathogenesis of this disorder is 
~ difficult to assess. The unilaterality of CAD and its rare 


700, 50 Om | 
$ LJ - "ke 
Ru E y. 
“ ad. 
Em 










Sov 
"9 
z 


——  L Atkins H, Key J: A case of myxomatous tumor arising in the adventitia 
. . of the left external iliac artery. Br J Surg 34:426-427, 1947. 

-. 2 Jaquet GH,- Meyer-Burgdoff G: Arterielle durchblutungsstorung 
—. infolge cystischer degeneration der adventitia. Chirurg 31:481-485, 1960. 
EU E Baumann G, Schmid F, Becker H: Cystische wanddegeneration der 
AP arteria ilica externa und arteria femoralis communis. Chirurg 38.520-523, 


.— 6. Lowe DK, Winegarner FG, Jesseph JE: Cystic adventitial degenera- 
- .. tion of the common femoral artery. Surgery 76:51 1-514, 1974. 
— 7. Ejrup B, Hiertonn T: Intermittent claudication: Three cases treated by 


—— free vein graft. Acta Chir Scand 108:217-230, 1954. 
..— 8. Haid SP, Conn J Jr, Bergan JJ: Cystic adventitial disease of the 
popliteal artery. Surgery 101:765-770, 1970. 
Y. Ja 9. Dunant JH, Eugenidis N: Cystic degeneration of the popliteal artery. 
— Vasa 2:156-159, 1973. 
^ Aa . 10. Ehringer H, Denck H, Wuketich 5, et al: Intermittierender verschluss 
~ der arteria poplitea durch zystische adventitia degeneration. Dtsch Med 
~ Wochenschr 94:2107-2110, 1969. 7 

— — IL Soots G, L'Hermine C, Lerche E, et al: Degenerscence colloide 
Ba” vo cM de l'artere poplitee. J Radiol Electrol Med Nucl 53:85-86, 
En. 1971. 
-. — 32. Suy R, Osselaer GV, Pakdamen A, et al: The pseudocyst of the 
... adventitia of the popliteal artery. J Cardiovasc Surg 9:103-113, 1970. 

.. . 313. Mateo AM: Degeneracion quistica de la tunica media de la arteria 
= poplitea. Angiologia 26:331-336, 1974. 

pr = M. Zinicola N, Ferrero S, Odero A: Sulla cisti auventiziale dell'arterio 
E poplitea. Minerva Cardioangiol 21:474-486, 1973. 


E 
v) 


a. 


= 242 Arch Surg—Vol 112, Feb 1977 


ar 
5S 2 m 


A 
os 





"C 4i 
~ 
srs 
* b- 
5 zu 
> Um 
d f 


^ d 


, A". ^s 
M ag ur 
~ 


\ 


| occurrence suggests that although trauma may accelerate 
mucin production, it may not be an initiating factor. Local 


irritating factors would still seem to be important in that 
these patients do not have evidence of a generalized 
connective tissue disorder. See 

Arteriography* has suggested this condition preopera- 
tively in the popliteal cases where a smooth defect in the 
stenotic region can be demonstrated. 

Treatment has been about equally divided between 
simple cyst evacuation and en bloc arterial-cyst resection 
with synthetic or vein grafting. Simple cyst evacuation 
had the best results even though reevacuation was required 
in a few cases. Cyst evacuation or cyst excision in the 
presence of a noncompromised blood vessel would seem to 
be the initial treatment of choice. 


Ida Nathan provided photographic assistance and Eleanore Steel gave 
secretarial help. 
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: Iatrogenic Choledochal Stricture With — 3 





we ELM 
+4 . 
^ Vl 


-= Choledochopanereatie Fistula and Pseudocyst . 
oe 7 mee 
— J Ermwood Herrington, Jr, MD, Pradmod Vasudeo, ML E 2 
E EU Daring routine cholecystectomy, a 39-year-old woman the surgeon elected to explore the common bile duct through the E 
| . suffered an injury to the common bile duct, which resulted in a stump of the cystic duct after removing the gallbladder. No stone EU 
chelesochal stricture and a choledochopancreatic fistula with : 


. pseudocyst formation. Treatment consisted of a chcledocho- 
_ Guedenostomy for the common bile duct stricture and a pancre- 
. atieeduodenostomy for internal drainage of the pancreetic pseu- 


s .. docys.. A long-term foliow-up has yielded an excellent clinical 


(Arca Surg 112:213-216, 1977) 

| perative injury to the extrabiliary tract apparatus has 
O *ccurred with diminishing frequency during the past 
i two decades mainly as result of increased excelence of 
. Surgical expertise along with advances in anesthesia. 
— — Cheedochal injuries, however, have by no meaas been 
-  -eomabtely eliminated and will continue to provide a 
... -ehal'eage to the surgeon who is called on to correct such 
- . miszdentures. 

The purpose of this report is to cite a most unusual and 
intersting case of operative trauma to the common vile 
duct taat resulted in a choledochopancreatic fistula, a distal 
= -hoiedochal stricture, and pancreatic pseudocyst. The 
methal of management will be discussed in detail. 
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bet REPORT OF A CASE 

eee —.. AS%year-old woman was referred to St Thomas Hospital with a 
|... 9one-week history of chills, fever, and jaundice. Four weeks prior, 
B 


. She had undergone, elsewhere, a cholecystectomy for cakuli. The 
|. @peratwe report stated that the common bile duct was slightly 
dilated and the possibility of the presence of a common dact stone 
. exister. A preexploratory cholangiogram was not performed, and 
vs NEU aa re MM 
|. Aceeweed for publication Oct 15, 1976. 

: From the Surgical Service; St Thomas Eospital, and the Department of 
_ Surgery Vanderbilt University Medical Center, Nashville, Tenn. 
 Reuri-t requests to Edwards-Eve Clinie Association, Suite 205, «230 
.. Harding Rd, Nashville, TN 27205 (Dr Herrington). 
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was palpated with the exploring probe, and the surgeon then was e 
reasonably satisfied that the duct did not contain a calculus. — 
Twenty-four hours after surgery, it was noted that brightly eis 
colored blood was oozing from the Penrose drains, and the patient _ 


complained of excruciating pain. The hemogram had dropped to9 . De 
gm. Reexploration was undertaken, and a large blood clet Was Gey 


* 


evacuatee from the right subhepatic space. There was no evidence ix 
of active bleeding at the time. After reexploration, the patient 


drained cepious amounts of bile-stained material through the stab XN 
wound site. The drainage continued for the following 10 to 12days, ‘ 


after which it began to diminish, and by the 20th postoperative 
day draimage had ceased completely. At this time, the patient 


became febrile, and it was noted that her sclerae were icteric. The me 


icterus progressed in severity, and chills and fever developed. 


Liver function tests were indicative of an obstructive-type jaun- — 


dice. 


icteric, bat appeared to be in a good state of nutrition. No 
abdominal mass could be palpated. The bilirubin level was 7 mg/ 


On admission to our institution, the patient was markedly — . A 
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100 ml, ard the alkaline phosphatase level was above 350 units. The — 


lactic dehydrogenase and the SGOT levels were considerably P. E 
elevated. Serum and urinary amylase levels were not elevated. A / YN 


preoperative gastrointestinal barium study, which accompanied — 
the patient to the hospital, was essentially normal. A repeat 
gastrointestinal series now revealed widening of the duodenal C 
loop, but there was no evidence of obstruction (Fig 1). A percuta- 
neous traushepatic cholangiogram showed marked dilation of the 
intrahepatic ductal system as well as marked dilation of the 
proximal common bile duct, with a distal obstruction being 


2). | 
After adequate preoperative preparation, exploratory laparo- 
tomy was-undertaken, and the common bile duct was found to be 
dilated, measuring 1.3 em in diameter. A cyst-like mass measuring - 
approximately 8 x 6 em was palpated in the head of the pancreas. 
The common duet was opened, and neither a soft rubber catheter 
or small Baké's dilators could be passed into the duodenum. There 
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present. None of the contrast media entered the duodenum (Fig y: 1 











quc "pm i 








! | ab 3 
Fig 1.—Upper gastrointestinal study showing widening of duo- 


denal sweep, suggesting presence of mass in head of 
pancreas. 


Fig 3.—X-ray film showing cystic cavity in head of pancreas, 
which communicated with common bile duct. Note that contrast 
media did not enter duodenum. Opacity at right represents 
barium in colon from prior barium enema. 
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Fig 2.—Percutaneous transhepatic cholangiogram depicting 
obstruction of distal common bile duct. 


appeared to be a stricture of the common bile duct in its 
intrapancreatic portion. It was not believed that a common duct 
stone existed. A small catheter introduced into the choledochus 
could be easily passed in a medial direction toward the head of the 
pancreas. It was believed that a fistulous communication existed 
between the medial wall of the common duct and the pancreatic 
head. With the catheter in the fistulous tract, saline was intro- 
duced via the catheter, and the cystic mass in the pancreas at once 
increased in size to approximately 12 x 12 em. Several hundred 
cubic centimeters of saline were introduced into the cystic cavity 
without difficulty. The saline was withdrawn, and contrast media 
consisting of 25% diatrizoate sodium was introduced via the 
catheter, which outlined a large cystic mass in the head of the 
pancreas (Fig 3). Therefore, it appeared that the patient had an 
iatrogenic choledochopancreatic fistula with a pancreatic pseudo- 
cyst. In addition, just distal to the fistulous opening, a stricture 
existed in the common bile duct (Fig 4). 

It was apparent that two distinct surgical problems existed that 
had to be dealt with separately; mainly, the common duct stricture 
and the pancreatic pseudocyst. The common duct was divided 
proximal to the stricture and the distal end closed. The proximal 
cut end of the common duct was anastomosed end to side to the 
second portion of the duodenum, using an outer layer of inter- 
rupted fine silk and an inner layer of interrupted fine chromic 
catgut. A duodenotomy incision was made in the anterior wall of 
the third portion of the duodenum after kocherizing this structure 
adequately. Taking care not to injure the ampulla of Vater, an oval 
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Fig «.—Choledochopancreatic fistula, pancreatic pseudecyst, 
anc cistal common duct stricture. 


Fig 6—Sketch depicting Hepp principle whereby biliery flow is 
divertd back into duodenum after choledochojejunostomy with 
Rat xen-Y diversion. 
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Fig 5.—Operative method of management of choledochal stric- 
ture and pancreatic pseudocyst. 
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shaped window measuring 2 x 2 em was created in the posterior 
duoden.| wall, exposing the large cystic cavity in the head of the 
pancress. The wall of the cyst and the posterior duodenal wall were 


intimately adherent, and the edges of the duodenopancereatie — - | 
shunt were encompassed with a continuous interlocking suture of — 


- 


fine catgut for hemostasis. The anterior duodenotomy was closed, 


and seweral Penrose drains were placed in the right upper s X 


abdomiral quadrant (Fig 5). 

The patient’s postoperative course was entirely uneventful. The | 
jaundice subsided after several days, and she was able to leave the 
hospital on the 14th postoperative day. She has now been followed 
up for amost five years and has remained symptom free. 


COMMENT 


In re rospective analysis of this case, several points are 
of intersst. Had a preexploratory cholangiogram been done 
at the &me of cholecystectomy, common duet exploration 
might possibly have been avoided altogether. Also, the case 
exempl&ies the inadequacy and the potential dangers of 
performing blind exploration of the common duct via the 
stump cf the cystic duct. Unquestionably, the examining 
probe c-eated both a choledochopancreatic fistula and a 
distal eKoledochal stricture. The profuse drainage of bile 
through the drain site during the early postoperative 
period i. perhaps explained either on the basis of disrup- 
tion of zecessory bile ductules in the gallbladder fossa or 
the ligamure having slipped from the cystic duct stump. It . 
was approximately three weeks postoperatively that the 
patient irst became icteric, and at this time the common 
bile duct stricture was probably firmly developed, produc- - 
ing occlusion of the ductal lumen. 

When the patient was referred to us, endoscopic retro- 
grade clolangiopancreatography was not available to us, 
but suck a study might possibly have been of value in 
demonst-ating both distal common duct obstruction and a 
cyst in the pancreatic head communicating with the duct of — 
Wirsung x 

At the time of our exploration, employment of preexplo- 
ratory cholangiography in retrospect would have been of 
extreme nterest and possibly of value in demonstrating 
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Eral ES dily p S RN the seh aedlecttotianer cate fistula 
Eo Matter opening the common duct, but the communication 
4 [vns indeed sizeable. 

— In management of the common duct stricture, it was our 
j | preference to pa eholedochoduodenostomy rather 


d : . Also, it appeared preferable to completely divide the 
x i. en ommon duct above the stricture rather than carry. out 
Ee incontinuity. side-to-side choledochoduodenostomy, which 
e would not have achieved diversion and exclusion of the 
: De | fistula. With choledochojejunostomy and Roux-en-Y diver- 
po» several observers have reported both duodenal and 
(odes uleeration as complications. McArthur and Long- 


i e' noted. seven (9.5%), peptic ulcers among 97 patients 


Lt 


meu dergoing Roux-en-Y choledochojejunostomy, and only 
JH o ne instance (2.5%) among 39 patients undergoing eholedo- 
Eh choduodenostomy. 
OMS | Experimental and clinical investigators have shown that 
e = ch oledochojejunostomy results in gastric hypersecretion 
E. thr ough impairment of duodenal inhibition of gastric 
secretion." Bile is a necessary constituent to maintain the 
Ec brake on gastric secretion when the acid chyme is delivered 
— into the duodenum. Bile and pancreatic juice activate the 
: E E potent. duodenal inhibitory hormones that in turn prevent 


= d MeArthur MS, Longmire WP: Peptic ulcer disease after choledochoje- 
. junostomy. Am J Surg 122:155, 1971. 
LS . 2. Bowers RM: Morbid conditions following choledochojejunostomy. Ann 
E M. E 159:424, 1964. 
s NU .8. Breen JJ, Molina E, Rigchie WP Jr: Effects of common bile duct 
| transplantation on gastric acid secretion in the dog. Br J Surg 55:282, 
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? further acid secretion by the spi hinad ulceration, : 
as seen with the Mann-Williamson* preparation, is an 


excellent example of gastric hypersecretion | resulting from | 


-destruction of the duodenal brake on gastric secretion.” 


It has been suggested that preoperative gastric acid” 
determinations may be of value in patients undergoing 
planned choledochojejunostomy, and if acid levels are 
elevated, vagotomy and pyloroplasty may be considered at 
the time of choledochojejunostomy. Another procedure 3 
rarely mentioned in this country, but popular i in France, is 
that described by Hepp and co-workers’ in which, after 
choledochojejunostomy, bile is returned to the duodenum 
by performing a side-to-side duodenojejunostomy distal to 
the choledochojejunostomy. A row of barrier sutures is 
placed distal to the duodenojejunostomy in order to shunt 
the entire flow of bile back into the duodenum (Fig 6). In 
our judgment, choledochoduodenostomy is a more physio- _ 
logie method than choledochojejunostomy, is less time 
consuming, and, in our experience, has been associated 
with less complications. 

The panereatie pseudocyst could have been managed in 
one of several ways. A cyst enterostomy with Roux-en-Y 
diversion would have been plausible, or the cyst could have 
been decompressed into the posterior wall of the gastric 
antrum. Since the cyst, for the most part, was against the 
posterior wall of the duodenal sweep and was intimately 
adherent to this structure, it appeared logical to employ the 
latter structure for shunting, which insured dependent . 
drainage. | 
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CORRECTION re 


Incorrect Citations.—In the article "Temporary Liver Transplantation in Acute Liver 
Failure,” published in the January issue of the ARCHIVES (112:74-78, 1971), Fig 6 should 
have been cited at the end of tke fourth sentence in the fifth paragraph of column 1 on 


page 75, rather than at the end of the fifth sentence in the same paragraph. In the third 
| paragraph, line 12, of the same column, it should read ". . .survived 10 and 20 days. . . " and 
in the fifth paragraph of the same column, the sixth ws should read ". . .On the 24th day 
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Treatment of Full-Thickness 
Abdominal and Chest Wall Losses 


With Split-Thickness Skin Grafting 


Bernzr- M. Barrett, Jr, MD; D. Ralph Millard, Jr, MD; William B. Riley, Jr, MB 


* A =2-yeer-old man developed a large abdominal wall and 
Sstemal defect resulting from wound dehiscence. This was a 
sequel to two operations for gunshot wounds of the abdomen, 
the second cne being for intraperitoneal abscess. The nfected 
dehiscence was treated by the open method using pcvidone- 
iodine Betadine) packs. As soon as the patient's condition 
permitted, split-trhickness grafts were applied to the defect. One 
hundree percent success resulted, and convalescence of this 
criticzll» ill patient was thereafter uninterrupted until discharge 
31 Gays later. It is the authors’ opinion that this method has a 
wider a»plicetion than it is usually accredited. 

(Asch-Surg 112:217-219, 1977) 


wl=hickness losses of large areas of abdominal and/or 

east walls represent life-threatening situations that 
demanc urgent restoration of integumentary integrity. 
Many techniques for reconstruction have been described, 
including synthetic mesh with skin grafts, flaps’ allo- 
grafts," and xenografts. Although frequently successful, 
these procedures usually require more than one stage to 
obtair = hea.ed wound and demand a patient with stable 
vital signs and clean wounds. Direct application of split- 
thickness free skin grafts to exposed thoracoabdominal 
viscera, however, represents a simple, one-stage method of 
reconstmuction that can be safely performed on a critically 
ill patent, with minimal risk. Later, removal of th» skin 
grafts and so-called definitive or permanent reconstruc- 
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tion may not be required if the normal course of wound 
contraction is allowed to proceed to conclusion. 

The behavior of partial-thiekness skin grafts in the 
abdominal cavity has been studied in rats by Horton et al’ 
and applied to clinical problems by Millard et al* and 
Mladick et al; Many surgeons remain either ignorant or 
wary of the different grafting method and opt for the 
more complicated procedures. The following case report 
reaffirms the simplicity and efficacy of free-skin graft- 
ing. 


REPORT OF A CASE 


A 22-year-old man received three .38-caliber pistol slugs at close 
range (120 em) to the left part of the chest and abdomen on July 9, 
1975. On arrival in the Jackson Memorial Hospital Emergency 
Room, with a blood pressure of 90/30 mm Hg, the patient had a 
left chest tube placed for removal of 300 ml of blood, and was 
rushed to the operating room for emergency surgery. 

Laparotomy showed a large, expanding retroperitoneal hema- 
toma on the left; the surgeons then extended the incision 
superiorly 15.24 em through the sternum and inferiorly to the 
pubis. Anterior-posterior perforations in the gastrie antrum were 
closed in two layers. An avulsion of a branch of the superior 
mesenteric artery was ligated with 2-0 silk. Autotransfusion was 
set up to help minimize blood loss after the patient was given 5,000 
units of heparin sodium intravenously. As the left kidney was 
shattered beyond repair, a nephrectomy was performed. The 
abdomen was copiously irrigated with antibiotic solution, and two 
Penrose drains were inserted prior to closure. The sternum was 
approximated with four No. 4 wires. Even with the autotransfuser 
in use, 7 units of whole blood were transfused during the proce- 
dure. | 

Eight days later on July 17, the patient was reoperated on for an 
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Fig 1.—Granulating thoracoabdominal contents ready for graft- 
ing. St indicates sternum; L, liver; S, stomach; TC, transverse 
colon. 


abscess of the lesser omental sac and multiple intraperitoneal 
pockets of loculated fluid. Twenty liters of saline and antibiotic 
solution were used to irrigate the abdomen. Two Waterson sumps 
were inserted, one through the right flank into the lesser sac and 
the other through the left flank into the left gutter, alcng with two 
large Penrose drains. A feeding jejunostomy was performed. The 
incision was closed with a single layer of figure-of-eight No. 2 
nylon sutures, and the skin was left open and packed with sponges 
soaked in povidone-iodine (Betadine). 

One week later the wound dehisced, opening from the midpoint 
of the sternum to below the umbilicus. Fat necrosis was present 
around the sternum, and the entire length of the wound displayed 
necrotizing fasciitis. After excision of necrotic abdominal and 
chest wall tissues, the wound was left open, being managed by a 
Scultetus binder over povidone-iodine soaked packs. Candida 
albicans grew from the wound cultures. 

The patient’s temperature reached 40.3 C. Examination in the 
Intensive Care Unit on July 25 revealed a critically ill patient with 
a gaping abdominal defect from midsternum to pubis. Transverse 
colon occupied the lower one half of the wound, with liver, stomach, 
and necrotic sternum exposed in the upper half. No cmentum was 
present (Fig 1). He was receiving hyperalimentation and digitalis. 
After several days of this regimen including intravenously admin- 
istered cephalothin sodium and gentamicin sulfate end povidone- 
iodine dressing changes every four hours, granvlation tissue 
began to form along the abdominal and chest wall defects. Bowel 
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Fig 2.—Healed abdominal and chest wounds 11 months after 
grafting. 


sounds remained absent. The patient was again taken to surgery 
on July 30, and three drums of split-thickness skin of .009 em were 
taken from the thigh and lateral part of the buttock, using a Reese 
dermatome. The xiphoid process, which was necrotie and protrud- 
ing, was excised. Colon, liver, and stomach were covered with this 
split-thickness skin, making certain that the graft draped down 
into any sulei around the wound edges to avoid letting it tent 
across dead spaces. A portion of the skin graft was meshed, 
expanded x1, and placed on the sternum and the irregular 
surface of the walls of the upper part of the wound, where the need 
for drainage was apparent. The grafts were sutured in place with 
chromic catgut, and the wound was dressed with gauze coated with 
petroleum jelly, saline-soaked gauze dressings, and a Seultetus 
binder. 

Dressing changes on the third postoperative day revealed 100% 
success of the skin grafts. The patient had a dramatic recovery. He 
became afebrile 48 hours postoperatively and began taking fluids 
by mouth. Furthermore, his remaining hospital course was charac- 
terized by progressive weight gain, ambulation, and generalized 
improvement. No further surgery was necessary. The grafted 
wounds contracted slowly, and the patient was discharged wearing 
a circumferential support 31 days postoperatively. He immedi- 
ately resumed his usual activities, including light household work. 
Eleven months later he requested further surgery to eliminate the 
necessity for corset support (Fig 2). Excision of the grafts and 
primary wound edge approximation is now under consideration. 
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COMMENT 


The idea! repair of thoracoabdominal wall losses should 
orevent excess fluid loss, allow resumption of pulmonary 
and gastrointestinal function, avoid infection, and restore 
arotective covering for vital structures. Simple split-thick- 
ness free-skin grafting, either immediately er after the 
developmert of granulation tissue, fulfills the above 
criteria and poses fewer hazards to the patient than do 
more involved procedures. When operating on such a 
patient for the first time it is suggested that the free graft 
be of medium split-thickness and taken in piezes zs large 
xs possible. They can be sutured together to create one 
large sheet that should be sufficient in size to be piiraa X 
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The use of split-thickness skin grafting for severe loss of the | 


abdominal wall i is dependzble, simple, and nonhazardeus. It elimi- | 


nates the need for more complicated closure by flaps The grafts 
en be applied immediately before granulation tissue is formed - 


and before the loops of bcwel have become adherent, = oo o 
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From a practical standpoint, a few days usually pass before the "i i i r 
patient is systemically able to undergo grafting anc before the E $ 
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all raw edges of the wound and have enough slack to fit — 
crevices, avoiding any dead spaces. A gentle Dress 
dressing will aid the apposition. One hundred percent 
success of the graft should be expected with sealing off. of p: 
the abdominal cavity. d 


Elwyn D. Middleton, MD, and L. Levi, MD, porto the laparotomy on. 


. the p. tient in this study. 
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. Cephalothin sodium—Keflin. - 
. Gent. micin sulfate—Garamycin. 
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exten: of necrosis can be determined. I have had several patients — 


who have never wished further surgery to replace the abdominal . 
wall. aad were. content to use either a light corset or woven elastic 
bandages for su | 

RoBERT M. Gotpwyn, MD 
Brookline, Mass 
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- Accepted by Medicare, Commercial Carriers, many Blue Shield 
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Developed by the AMA in cooperation with carriers, government 
agencies, and other groups, this form is the most current and 
most widely used claim reporting form available. It significantly 
reduces the time and cost of claims reporting. Note: A number of 
private firms are marketing an outdated, more expensive version of 
this form. To be certain you are using the most current and 
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Dilaudid 
(hydromorphone) 


Contraindications: Intracranial lesion associated 
with increased intracranial pressure, status 
asthmaticus. 
Warnings: May be habit forming. The relative 
addiction potential does not exceed that of 
morphine with equi-analgesic doses. If neces- 
sary, Dilaudid may be given intravenously but 
the injection should be given very slowly. Rapid 
intravenous injection. of narcotic analgesic 
agents, including Dilaudid, increases the possi- 
bility of side effects, such as hypotension and 
respiratory depression. As with all narcotics, 
Dilaudid Should be used in early pregnancy only 
when expected benefits outweigh risks. 
Precautions: As with any narcotic analgesic 
agent, the usual precautions should be observed 
and the sibility of respiratory depression 
should be ker tin mind. If significant respiratory 
depression should occur, it may be antagonized 
by the use of nalorphine hydrochloride (Nal- 
line”) Merck, Sharp & Dohme or levallorphan 
tartrate (Lorfan*) Roche, as recommended by 
the manufacturer. Apply other supportive mea- 
sures when indici. 
Adverse Reactions: Nausea, vomiting. dizziness, 
somnolence, anorexia and constipation may 
occur. Dilaudid seldom produces drowsiness. A 
rapid intravenous injection of Dilaudid increases 
the possibility of hypotension and respiratory 
depression. Pain at injection site; local tissue 
irritation and induration following subcutan- 
eous injection, particularly when repeated in the 
same area. 
Dosage and Administration: Tablets: Oral Dilau- 
did Color Coded Tablets are NOT to be adminis- 
tered by injection. The usual oral dose is 2 mg. 
every 4-6 hours as needed. For severe pain, the 
usual oral dose is 3 mg.- 4 mg. every 4-6 hours as 
needed. Parenteral: The usual parenteral dose 
for pain relief is 2 mg., administered subcu- 
taneously or intramuscularly every 4-6 hours as 
necessary. If necessary, Dilaudid may be given 
intravenously but the injection should be given 
very slowly. Rapid intravenous injection of tat 
cotic analgesic agents, including Dilaudid, 
increases the possibility of side effects, such as 
hypotension and respiratory depression. Severe 
ain can be controlled with 3 mg. to 4 mg. of 
ilaudid every 4-6 hours as necessary. 
How Supplied: Dilaudid hydromorphone Tab- 
lets—| mg. (green); 2 mg. (orange); 3 me (pink); 
mg. ( E; PARY Bottles of 100 (all tablet 
strengths). Bottles of 500 [2 mg. (orange) and 4 
mg. (yellow) strengths]. Dilaudid hydrochloride 
Ampules—| ml., | mg., 2 mg., 3 mg. and 4 mg. 
r ml. with 0.2% sodium citrate, 0.2% citric acid 
solution. No added preservative. Boxes of IO, (all 
concentrations). Boxes of 25. 2 mg ampules. 
Rectal Suppositories—3 mg. in cocoa butter base 
with 1% colloidal silica as an inactive ingredient. 
Boxes of 6. Powder—For Prescription Com- 
poung I5-grain vials and bottles of 1/8 oz. 
ilaudid Cough Syrup-1 mg. Dilaudid hydro- 
chloride and (00 mg. guaifensin in each 5 ml. (1 
teaspoonful) in a peach flavored syrup contain- 
ing 5 percent alcohol. Bottles of 1 pint (473 ml). 
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The Dilaudid Tradition 


Postoperative pain. Mrocardial infarction. The kind of pains that built 
for Dilaudid an outstamding reputation for relief. Conditions in which 
the problems common with some other potent analgesics—nausea, 
vomiting, short duration of action, inadequate analgesia—are par- 
ticularly undesirable. 





Bisdicarions. Fra ractures. Savas sprains ard strains. The kind of motene to severe pains you 
see every day. What made Dilaudid right for the “problem” pains makes it right for these 
everyday ones. Dilaudid offers four tablet dosage strengths to control the full range of mod- 
erate to severe pain, minimal disturbance from nausea and vomiting, duration of action of 
more than five hours, minimal sedation. For moderate to severe pain you see every day. 


An analgesic for pain that won't wait 


Oral Dilaudid 


(hydromorphone) 
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Polyurethane Foam (Bentley) Micropore 


Blood Transfusion Filter 


Filtration Characteristics 


Michael J. Hurley, MB; Colin Brown, MB; 
Edith Miller, MS; David S. deJongh, MD; Martin S. Litwin, MD 


€ Stored human blood of varying age was passed through 
polyurethane foam (Bentley) micropore blood transfusion filters. 
Passage through these filters resulted in decreased screen 
filtration pressure (SFP) of the blood and increased filter 
weights. Numerous microaggregates were removed and SFP 
returned to normal after filtration. Occlusion of the filter occurred 
after passage of only 2 units of whole blood. 

On the basis of this research, we conclude that polyurethane 
foam (Bentley) micropore blood transfusion filters are effective 
in removal of microaggregates from stored human blood. Be- 
cause the filtering capacity is not great, it is recommended that 
when these filters are used during transfusion a new filter be 
used for each unit of blood administered. 

(Arch Surg 112:222-225, 1977) 


hat microaggregates develop in blood stored under 
T standard blood bank conditions is now well estab- 
lished.'^ The presence of these microaggregates is indi- 
cated by an increase in screen filtration pressure (SFP) of 
the blood." Research in this laboratory has shown that 
when blood with an elevated SFP is transfused into 
animals, pulmonary insufficiency develops." '* Similarly, 
transfusion of blood containing microaggregates has been 
implieated in the development of posttraumatie pulmonary 
insufficiency in humans." '*? 
The most practical method for removing microaggre- 
gates from stored blood is by filtration through a micro- 
pore blood transfusion filter. Several such filters are now 
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commercially available. Detailed filtration characteristics 
of the Dacron-wool (Swank) and pleated polyester mesh 
(Pall) micropore filters have been previously reported from 
this laboratory." It was the purpose of this study to 
determine the filtration characteristics of the polyure- 
thane foam (Bentley) mieropore blood transfusion filter. 


MATERIALS AND METHODS 


Twenty-three units of human blood (1 unit equals approxi- 
mately 500 ml of blood), stored in citrate-phosphate-dextrose 
solution under standard blood bank conditions at 4 C for varying 
periods of time, were used in this research. Each unit of blood was 
fillered by gravity flow through polyurethane foam (Bentley) 
micropore blood transfusion filters in increments of 100 ml. Flow 
rates were calculated for each increment. When the flow rate 
became less than 20 ml/minute, the filter was judged to be 
occluded and a pressure of 150 mm Hg was applied using a 
pressure infusor. Each experiment was concluded when the filter 
once again became occluded. 


RESULTS 
Outdated Blood 


An attempt was made to pass as much blood as possible 
through each of five polyurethane foam (Bentley) micro- 
pore transfusion filters. Eleven units of stored blood (mean 
age, 29 + 8 days) were used. Prior to filtration each filter 
was saturated with normal saline and weighed. When each 
experiment was concluded the filter was reweighed and 
the weight of the trapped debris was calculated. Mean 
weight of the debris removed from each unit of outdated 
blood was 7.8 + 1.8 gm. 

The mean volume of blood passed through each filter was 
860 + 170 ml by gravity flow. A further 220 + 37 ml was 
forced through each filter by applying a pressure of 150 
mm Hg. 
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Fig 2 —Outdated human blood with elevated screen -iltraton 
pressurs (SFP) was passed through five polyurethare foam 
(Bertier) transfusion filters. Numerous microaggregates were 
removed and SFP was reduced to normal and remained normal 
after application of pressure. Other cellular elements were not 
damaged (plasma Hgb indicates free plasma hemoglobin level). 
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Fig 1.—Flow rates through polyurethane 
foam (Bentley) filters using both outdated 
and unexpired blood show linear falloff per — 
unit volume filtered. Higher mean screen 
filtration pressure of outdated blood is 
reflected 
achieved. 
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Fig 3.—Unexpired human blood with elevated screen filtration 
pressure (SFP) was passed through five polyurethane foam 
(Bentley) transfusion filters. Numerous microaggregates were 
removed and SFP returned to normal and remained normal after 
application of pressure. Other cellular elements were not 
damaged (plasma Hgb indicates free plasma hemoglobin level). 
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Albumin, 

gm/100 ml 4.0 3.8 3.7 3.5 
Globulin. ' 

gm/100 ml 2.1 1.9 1.8 1.5 
Fibrinogen, 


mg/100 ml 460 367 





The mean time taken to pass the first unit of blood 
through each filter was 4 + 1 minutes and the mean time 
required for filtration of the second unit was 10.5 + 1.5 
minutes. Once gravity flow had ceased, a further 200 ml 
was forced through by pressure in 4.5 + 1 minutes. Flow 
rates were initially high, but diminished rapidly with 
successive increments of 100 ml of blood filtered (Fig 1). 

When filtration was accomplished by gravity, average 
SFP of each unit of blood was reduced from a mean of 
100 + 18 mm Hg before filtration to a mean of 5 + 4 mm 
Hg after filtration (Fig 2). After cessation of gravity. flow 
application of 150 mm Hg pressure inereased the postfil- 
tration SFP to 9 + 5 mm Hg. White blood cell and platelet 
counts did not change significantly after filtration but 
plasma hemoglobin concentration increased from 33 + 9 
mg/100 ml before filtration to 54 + 22 mg/100 ml after 
filtration (P < .05). Changes after filtration in plasma 
albumin, globulin, and fibrinogen concentrations were not 
statistically significant (Table). 


Unexpired Blood 


As with outdated blood, an attempt was made to pass as 
much blood as possible through each of five polyurethane 
foam (Bentley) micropore blood transfusion filters. Twelve 
units of stored blood (mean age, 13 + 4 days) were used. 
Prior to filtration each filter was saturated with normal 
saline and weighed. When each experiment was concluded 
the filter was reweighed and the weight of trapped debris 
was calculated. Mean weight of the debris removed from 
each unit of unexpired blood was 7 + 4 gm. 

The mean volume of blood passed through each filter was 
1,080 + 118 ml by gravity flow. By applying a pressure of 
150 mm Hg, a further 100 + 27 ml was forced through each 
filter. Tae mean time taken to pass the first unit of blood | 
through each filter was 2.7 + 5 minutes and the mean time 
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Fig ip Rigshiurathans foam (Bentley) micropore 


Eo 13 Be transfusion filter: polyester screen clot filte- (A), required for filtration of the second unit was 5.7 + 1.5 
= | pore size 260 to 300 y, is followed in sequence by minutes. Once gravity flow had ceased, a further 100 ml 
ke 2 layered polyurethane foam of decreasing pore size: was forced through by pressure in 1.5 + 1 minutes. High 










B, 150 y, C, 73 p, and D, 27 y. Entire apparatus is 
x enclosed in polycarbonate housing and adds 15 cm 
. . to overall length of infusion set. 


flow rates were achieved initially, but diminished rapidly 
during filtration of successive increments of 100 ml of 
blood (Fig 1). 

When filtration was accomplished by bea vith the 
average SFP of each unit was reduced from a mean of 
53 + 18 mm Hg before filtration to a mean of 4 + 0.5 mm 
Hg after filtration (Fig 3). After cessation of gravity flow 
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plasma protein concentrations. 





epolication of pressure increased the postfiltrazion SFP to 
== 6mm Hg. White blood cell and platelet counts did not 
. Ghange significantly after filtration, but plasma hemo- 


Eltbin concentration increased from 24 + 6 mg/100 ml 
teore filtration to 38 + 5 mg/100 ml after filtration 


e (P< 0.05). Changes after filtration in plasma albumin, 


glcbulin, and fibrinogen concentrations were not statisti- 
edly significant (Table). 


COMMENT 


Microaggregates form in banked blood under standard 
bleod bank storage conditions.'^ Because tramsfusion of 
bleod containing such mieroaggregates has been impli- 
cated in the development in humans of posttraumatic 
pulmonary insufficiency," "^*^ their removal before trans- 
fasion appears to be mandatory. At this time filtra-ion of 
bled transfusions through mieropore transfusion filters is 
ihe simplest method by which this may be accomplished. 

The polyurethane foam (Bentley) micropore blood trans- 
fa=on filter consists of a polyester screen filter ef pore size 
36C to 300 p, seated on and followed by three layers of 
polrurethane foam of progressively decreasing pore size 
(Fiz 4). The top layer of foam has an effective pore size of 
15C p, the intermediate layer has a pore size of 73 u, and the 
»ottom layer has a pore size of 27 u. The unit is enclesed in 
23 »uter rigid translucent polycarbonate housing and adds 
1$ em to the length of the intravenous set. 

In the present experiments filtration through pclyure- 
thane foam (Bentley) flters caused only slight changes in 
the formed elements of either outdated or unexpired blood. 
im addition, no significant alterations were :nduced in 
Even though plasma 
hemoglobin concentrations increased following filtration, 
these changes were slight and not severe encugh to be 
considered clinically detrimental.’ 

la every case, satisfactory flow rates through the filter 
were achieved by gravity flow for at least 1 unit of blood 
before occlusion occurred. When unexpired blood was used, 
at Bast 2 units of blood could be passed through each filter 
before occlusion. The substantial drop in postfiltration 
SP in every experiment indicated that large amounts of 
microaggregates were removed, and occlusion of the filter 
was undoubtedly a manifestation of this phenomenon. 
When pressure was applied, there was a slight rise in SFP 
indwating a minor degree of “unloading” or microemboli, 
fut SFP remained within normal limits. 

Even though its filtering capacity was not great, the 
pclrurethane foam (Bentley) filter appeared to effectively 
remove aggregates from a limited quantity of stered blood. 
Thi- ability to remove undesirable elements is further 
reflected in the heavy weight of the debris contaired in 


` emek filter. 


= *m the basis of this research, it is concluded that the 
polyurethane foam (Bentley) micropore filter effectively 
removes microaggregates from banked blood. Eecause its 
capacity is low, it is recommended that when this filter is 
user, a new filter be used for each unit of blood adminis- 


tered. 


_ Arch Surg—Vol 112, Feb 1977 


References 

1. Arrington PJ, McNamara JJ: Effect of agitation on platelet aggreg 
tion amd microaggregate formation in banked blood. Ann Surg 181:243-24 
1975. 

2. Cooksey WB, Puschelberg GC: Disposable, fine mesh filter for blood 
and plasma. JAMA 137:788-789, 1948. E B. 

3. Fantus B: Blood preservation technique. JAMA 111:317-321, 1938. — E 

4. LeVeen HH, Schatman B, Flak G: Polyolefin plasties as blood filters. | 
Surgemy 49: 510-513, 1961. E 

5. Swank RL, Roth JC, Jansen J: Screen filtration pressure method and E 
adhesiveness and aggregation of blood cells. J Appl Physiol 19: 340-346, _ 
1964. 

6. Dhall DP, Engeset J, McKenzie FN, et al: Screen filtration Asa of 
aar An evaluation. Cardiovasc Res 3:147-154, 1969. x. 

. Dall DP, Matheson NA: Platelet aggregates filtration pressure: n 
method of measuring platelet aggregation in whole blood. Cardiovase Res — 
3:155- 160, 1969. 

8. MeNamara JJ, Boatright D, Burran EL, et al: Changes in some physical. b 
properties of stored blood. Ann Surg 174:58-60, 1971. ^d 

9. MeNamara JJ, Molot MD, Stremple JM: Screen filtration pressure in 4 
combat casualties. Ann Surg 172:334-341, 1970. 

10. Reul GJ, Greenberg SD, Lefrak EA, et al: Prevention of posttrat 
matic pulmonary insufficiency: Fine screen filtration of blood. Arch Sur 
106:386-394, 1973. V. 

11. Barrett J, Dawidson I, Dhurandhar HN, et al: Pulmonary microem- 
bolism associated with massive transfusion: IT. The basic pathophysiology o 
of its pulmonary effects. Ann Surg 182:56-61, 1975. ^. F 

12. Dawidson I, Barrett JA, Miller E, et al: Pulmonary microembolis E 
associated with massive transfusion: I. Physiologic effects and RA : 
in vivo of standard and Dacron wool (Swank) blood transfusion filters i m its X - 
prevention. Ann Surg 181:51-57, 1975. EC is 

13. Berman IR, Gutierrez VS, Burran EL, et al: Intravascular microag- - m 
gregation in young men with combat injuries. Surg Forum 20:14-16, 1969, — 

14. Connell RS, Swank RL: Pulmonary microembolism after blood trans- 
fusion: An eleetron microscopic study. Ann Surg 177:40-50, 1973. K E 

15. Jenevein EP, Weiss DL: Platelet microemboli associated with missio. 
blood transfusion. Am J Pathol 45:313-321, 1964. 

16. Barrett J, Dhurandhar HN, Miller É, et al: A comparison in vivo ot E. 1 
Dacronewoo! (Swank) and polyester mesh (Pall) mieropore blood transfusion 
filters m the prevention of pulmonary microembolism associated wit hii 
massive transfusion. Ann Surg 182:690-695, 1975. t ae 

17. Litwin MS, Relihan M, Sillin L: Filtration characteristics of Dacron | 
wool (Swank) blood transfusion filters. South Med J 68:694-698, 1975. a Le. 

18. Eurenius S, Smith RM: Hemolysis in blood infused under pressure. E 
Anesth siology 39:650-651, 1973. E 



































"i : 
ETT. 

EO 
» 


17 
-— 
A 
- 


Invited Editorial Comment E $ 

The road to safe blood transfusion has been long, tortuous, and 
littered with subcellular debris. Our understanding of blood groups 
began 76 years ago with Landsteiner, but only for six years has the EE 3 
importance of microaggregates been sufficiently appreciated. ^ - 
Litwir’s group in the above article adds more information to their ? 
many contributions about blood filters. They scrutinize the — E 
Bentley filter, including its clearing of albumin, globulin, and — 
fibrinagen, its rate of blood flow, its effect on hemoglobin levels, 4 
and its capacity for debris. Conclusion: the Bentley filter is — 
effective, but only for one or two units of blood. On the other hand, . E 
the Swank filter has the capacity for as many as five units. In, | 
other studies, Litwin and his associates have shown that the — Y 
Swank filter is also superior to the Pall polyester filter, because - | 
the latter permits passage of too many microaggregates and is - 
thus less efficient." B : 
What type of filter does Litwin himself prefer, and why? Our E 
letter to him brought a careful response, the essence of which is as of 
follows: E X 


T 
] " 
hes 
a 


All five of the micropore filters on the market (i.e. the Aue 
Bentler, Pall, Fenwal, and Johnson and Johnson) remove large - 
numbers of microaggregates. However, I believe that the Swank 
filter is the best of those available. Its capacity is adequate for - ; 
rapid filtration of several units of blood (at least three) and i 
mieroaggregates are completely removed. 


B. 
M. 
- 


B 


NATHAN COUCH, MD 
Boston 
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fistula flow into superficial ce- 


Communicating 
i USE and side 


to-side anastomosis 





of Cephalic Vein to 





















^ Radial Artery IF the phalic system by appropriate 
i Conkle Velo ie patend ligatures. Venous return cannula 
; can either be placed more proxi- 
^i mally in cephalic vein as de- 
E picted or in any other vein of 
I forearm. 

" 

E 

E 

E 

qe Anostomosis of 

m o iet T Vena Comitans 

E a Occasionally valves here are incompetent to Radial Artery if 

ES. allowing flow to extend to accessible veins the Cephalic Vein 

is NOT patent 

SF j ih in. the distal forearm g 

E" i ligate deep venous branches 

É 

k 

\ 

| 2 

E 226 Arch Surg—Vol 112, Feb 1977 AV Fistulas—Toledo-Pereyra et al : 
be 

k e 


Vein Fistula Hemodialysis 


e We describe a technique of proximal radial artery-caphalic 
vein fistula fo" hemodialysis. This is a useful method in patients 
with previously failed fistulas in the distal forearm or in diabetics 
in whom there is occlusive distal disease of the radial artery. This 

. was used in 29 patients, with a patency rate of 90% over a follow- 
up pesiod of € to 52 months and without any complications. 

(Arch Surg 113:226-227, 1977) 


M? techniques of vascular access have been applied 
for long-term hemodialysis patients. The procedure 


was eriginaly described by Brescia et al, and useful 
modit cations have been practiced by Sung and Woods, as 
well as Zincke and Aguilo.” Long-term function of arterio- 
venous (AV: fistulas between a peripheral artery and 
supercial vein of the upper or lower extremity is depen- 
dent on the size, flow, and resistance of the fistula as 
classically described by Ho:man.* In patients with severe 
peripkeral vzscular disease and after numerous indwelling 
intravenous catheters, fistulas performed between the 
radial artery and cephalic vein in the distal forearm for use 
as hemodialysis access have not been successful. Ir addi- 
tion, these primary fistulas eventually fail after long-term 
use, particulzrly in patients predisposed to arterial d sease. 
The establishment of a new vascular access then becomes 
imperative. We describe the technique of the creation of a 
proximal radial artery-cephalic vein fistula. It is feasible in 
patierts with a long palpable segment of cephalic vem that 
can beeome evident on tourniquet occlusion of the arm just 
dista! to the axilla. 


TECHNIQUE 


The proximal radial artery and cephalic vein are exposed in the 
upper “orearm by a longitudinal incision extending distally from 
‘the antecubitel fossa (Figure) It is necessary to ligate a large 
anteeubital venous connection that penetrates to the deep venous 
system and also to insure patency of the drainage to the cephalic 
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vein in the upper arm from the antecubital fossa. In this way, - 


blood from: the fistula is directed into a superficial access site. As 
an alterna.ive, if the superficial cephalic vein in the forearm is 
thrombose4, the anastomosis can be performed directly between 


the proximal radial artery and a large vena comitans deep to the - 





fascial envelope, taking care to ligate the multiple deep-venous — e e 


channels tiat would direct the flow away from the cephalic 
system. In the latter procedure, the large connecting vein perfo- 
rating to tae superficial system in the antecubital fossa must be 
kept intact A posterior plaster splint is applied for the first week 
postoperat vely. 


COMMENT 


This precedure was used in 20 patients, 11 of which were 


diabetics. These patients had been either unable to main- | 


tain patency of previous distal vascular access, had throm- 
bosed or sclerosed distal veins, or had no palpable radial 
pulse at the wrists. We have found the procedure especially 
useful in diabetics where severe occlusive arterial disease 
appears just distal to a patent segment immediately 
beyond tke origin of the radial artery. Follow-up studies 
ranged from 6 to 52 months. Two fistulas failed several 
months after placement. No other fistula related complica- 
tions have occurred. 

This technique has provided a long-term feasible 
alternative in patients that have had previous failing 
fistulas ir the distal forearm or in those with severe 
vascular disease. It has a very acceptable patency rate (18 
of 20 pateents) and has not been associated with flows 
complicated by congestive heart failure or distal steal 
syndrome. that have developed in brachial artery-cephalic 
vein fistubs performed above the elbow. It has provided 
easy accessibility for nurses or home-dialysis patients over 
several years of use. 
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_ Advances in Pacemaker Technology, edited by 
Max Schaldach and Seymour Furman, 554 pp, 
$25, Springer-Verlag, 1975. 

This volume records the proceed- 
ings of an International Symposium 
on Advances in Pacemaker Technolo- 
gy held at Erlangen, Germany, in 
September 1974. The individual pre- 
sentations are grouped under head- 
ings that include the principles of 
electrical stimulation of the heart, 
technical and clinical experiences with 
cardiac pacing and with the monitor- 
ing of pacing systems, theoretical and 
practical aspects of cardiac electrodes, 


— longevity considerations in power 


sources, and clinical experience with 
long-life pacemakers. The 34 contribu- 
tors are nearly half from the United 
States and half from Germany, with 
three or four from Hungary and the 
USSR. 

The strength of the symposium lies 
in its rather successful effort to 
present the physiological and the 
engineering problems and experi- 
ences in juxtaposition, not in summa- 
ry, but mainly as primary data, with 
useful lists of references indepen- 
dently presented by each author. The 
papers are sophisticated and in the 
technical language of the two areas, 
with a fair amount of repetition and 
overlapping and no general synthesis. 
This is a volume to be consulted for 
specific topies, rather than read for a 
full survey of the subject and will be 
helpful mainly to physiologist-physi- 
cians and to engineers working or 
wishing to work in the cardiac pace- 
maker field. It deserves a place in both 
medical and engineering libraries as a 


convenient and authoritative source 


of data and references, still up to date 
in 1976. 
Howarp A. FRANK, MD 
Boston 


Early Breast Cancer: Its History and Results of 
Treatment, by Carl M. Mansfield, 129 pp, S 
Karger, 1976. 

Occasionally, in the field of medical 
literature, a bijou appears, and this 
small volume is one. In a few pages, 
Dr Mansfield has analyzed more than 
300 reports and studies concerning the 
treatment of breast cancer. He has 
resisted the temptation to allow this 
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work to become a fount of figures, in 
the style of a Department of Agricul- 
ture pablication. 

Succinetly and objectively, he has 
summarized an awesome amount of 
data and has concluded that a patient 
with clinical stages I and II disease 
“would have an equal chance of 
survival regardless ...of the... tech- 
niques used”: extended radical mas- 
tectomy without postoperative irra- 
diation; radical mastectomy with or 
without irradiation (preoperative or 
postoperative radiation therapy is 
able to decrease the recurrence, but 
may not be able to increase survival); 
modified mastectomy with or without 
irradiation; simple mastectomy with 
postoperative irradiation; or local ex- 
cision with postoperative irradiation. 
He also notes that the value of irradia- 
tion only, except in the inoperable 
case, is not truly known. Mansfield 
makes the important point that 
because “it is not possible to deter- 
mine the extent of disease... many 
patients are overtreated ...and oth- 
ers are under-treated....” 

An additional asset of this book is 
the excellent historical account of the 
management of breast cancer. It is 
interesting that removal of the pecto- 
ral muscle was commonly done by 
Roman surgeons, but was disputed 
even then by such authorities as 
Celsus. . 

For perspective and readability, 
this monograph is highly recom- 
mended. 

ROBERT M. GoLDwyn, MD 
Brookline, Mass 


Practical Blood Transfusion, ed 2, by Douglas W. 
Huestis, Joseph R. Bove, and Shirley Busch, 404 
pp, $18.50, Little Brown & Co, 1976. 

It has become apparent to blood 
transfusion workers throughout the 
United States that blood users take 
safe and abundant blood supplies for 
granted. Full understanding of this 
field among the general medical 
publiz is quite limited, and many facts 
are not understood at all. Among 
blood users, very few individuals 
bother to obtain appropriate informa- 
tion. For them, technical details seem 
too trivial and the immunological 





background too complex. Similafly, 
blood bank technical personnel often 
lack understanding of the clinical uses 
of transfusion. 

The second edition of Practical 
Blood Transfusion furnishes abun- 
dant information about both blood 
banking and blood transfusion in a 
way that appeals to both groups. This 
edition, retaining all of the good qual- 
ities of the first, adds many facts that 
have emerged in the last six years. 
Recent trends in blood banking— 
immunological and technical as well as 
politieal-are thoroughly discussed. 
This very practical book deals not only 
with all aspects of blood donations, 
blood collection, storage, and preser- 
vation, blood group immunology, and 
blood group systems, but describes 
and explains the technical aspects of 
the laboratory testing of donor blood 
and detection and identification of 
blood group antibodies as well as all 
aspects of blood transfusion. 

Pretransfusion testing, hazards of 
transfusion, and detailed descriptions 
of available blood compounds are also 
subjects of practical presentation. 

Separate chapters are devoted to 
hemolytic disease of the newborn, to 
blood grouping reagents, and to medi- 
colegal aspects of blood banking and 
transfusion services. Nomenclature of 
histocompatibility antigens is summa- 
rized in the appendix. The book is well 
illustrated with black and white pho- 
tographs and good diagrams. All chap- 
ters are well referenced, and the index 
is very good. 

This remarkably useful book, writ- 
ten by representatives of academic, 
administrative, and technical groups 
dealing with blood transfusion, pro- 
vides a well-synthesized guide for 
physicians, nurses, and medical stu- 
dents, as well as technologists and 
administrators in the blood banking 
community. No text covering such a 
complex field can be flawless, but I 
could not find any important errors, 
although I could not find any explana- 
tion as to why thawed, previously 
frozen red cells have a legal expiration 
period of 24 hours. Perhaps this was 
intentional because of the current 
eontroversy surrounding this regula- 
tion. 

This book should be both practical 
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ani popalar and will help to educate 
the entire medical community. 
JAN R. DMccuowsk1, MD 
Boston 


_ artimicial Heart: Total Replacement and Partial 


. ‘Supoeet, br Tetsuzo Akutsu, 364 pp, $41.75, 


met OT EPIS —— i5 


Amsterdam, Elsevier Excerpta Medica 1975. 


= Sge and effective long-term me- 
chen cal support of the circulation 
remeins elusive to the medical profes- 


—— sien. I recall a visit by Dr Akutzu to 


my laboratory early in 1961 when we 
bath were in the animal phase of heart 
redlaement experimentation; he 
werking with the artificial heart and I 


a  expe-imenting in the area of trans- 


plantation. Clinical application ap- 

peered to us to be equally distant. 

Fifteen years later, heart transplanta- 

ticm ‘s a clinical reality, with a one- 

yeer survival rate ef 65% and a long- 
term survival rate over seven years, 
whereas total mechanical replacement 
has only been attempzed once in 
hurizns with controversial results. 

The -easons for this unequal develop- 

ment can easily be found in Dr Akut- 

zus 00k, which thoroughly reviews 

the probems and progress of these 

devices that undoubtedly some day 

wi. be ir regular clinica! usage. This 

prediction can be safely made with 
— investigators as doggedly determined 
as Dr Akutzu and his former leader Dr 
Wihem Kolff, still active in the 
fied. 

Two forms of mechanical support of 
the creuation are routine and both 
temporary-the standard heart-lung 
appazatus in clinical use and the intra- 
aor-i balloon. There is no question 
that -he ‘irst is efficacious, and there 
is accumulating evidenee that the 
latter is useful in specific cases. 

It * in the area beyond temporary 
supocrt that Dr Akutzu and others 
hav2 foumd difficulty and have made 
pregress. The general areas are 
design, material, and power. The most 
pregress has been made using com- 
pressed zas, sac-type devices. All 


M requi-e an external source of gas, have 


larze regulation devices, and require 
pereu-aneous conduits. Long-term 
survival rates in calves has been 
acheved in both bypass-assist and 
tote] repiacement hearts. The book 
deserbes in considerable detail Dr 
Ak:t-u's own experience and reviews 
the g*neral literature. 
Eetrieally driven motors and sole- 
mors have been used as bases for 
artificial hearts, with the goal that the 
souree of power ceuld be totally 
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implanted. Indeed, a device based on 
nuclear fue. has been built and has 
undergene experimental animal test- 
ing. To this reviewer, it would seem 
folly to cont nue that particular line of 
developmen: since the fuel used, 
plutonium, has so many biological and 
politica. drawbacks. 

Material for the device itself is crit- 
ical. The prevention of thrombi and 
wear remain unsolved problems. 

The book is divided into two 
sections. The first three chapters deal 
with the general problems of mechan- 
ical support. and the last three chap- 
ters deal w th the following specific 
types o^ artificial support: (1) series- 
type heart assist, (2) bypass-type 
heart assist, and (3) total artificial 
heart replacement. In all chapters, 
there is a profusion of photographs, 
physiolegica! data graphs, and excel- 
lent lime crawings. The prose is 
tightly written, the material is ex- 
haustively cevered, and the references 
are surely complete. 

The book is useful in many ways—as 
a detailed summary of the state of the 
art, as a re-erence source, and as a 
guide to the specific work of Dr 
Akutzu himself. One caution in this 
regard is that the field itself is bewil- 
dering in ts array of materials, 
designs, performances, and the like. 
In a way, the book reflects this fact. It 
is defin tely not a primer and will 
probably be of little use to medical 
students. It will take its place as the 
first, therough review of the field. 

EUGENE DoNc, JR, MD 
Stanford, Calif 


Malignart Melanoma: Clinical and Histological 
Diagnosis, by Vincent J. MeGovern, 178 pp, 
$22.50, John Wiley & Sons Inc, 1976. 

As am Australian, the author has 
had an unusually extensive experience 
with eutanecus neoplasms, since his 
countrymen (and women) bear the 
world’s highest incidence. The combi- 
nation of Celtic background and 
strong ultraviolet rays predispose to 
basal and scuamous cell carcinomas 
and to malignant melanoma (in 
Queenslend, 16 new cases of mela- 
noma per 100,000 every year). 

This book attempts to correlate 
histological appearance and clinical 
manifestations. There are excellent 
sections »n the varieties of pigmented 
nevi anc melanomas, and individual 
chapters on their spontaneous regres- 
sion, recurrence, and metastases; 
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frozen section. 
The material is concisely presented | 
and well organized. Illustrations, par- — 
ticularly microscopical, are abundant, 
but unfortunately only in black and | . E 
white. Because of the pathological - E 
correlates, the clinician will find this — . 
book instructive. Although there is - i 
little new here, it is well packaged. 
ROBERT M. GOLDWYN, MD. SA 
Brookline, Mass vie E. 
Intensive Care, by John Joakim Skillman, 609. = 3 
pp, $25, Little Brown & Co, 1975. E 
The editor, in his foreword, titio | E 1 
that the purpose of this book isto help — 
physicians, nurses, and respiratory - p 3 
therapy personnel improve the care | 
given to critically ill patients. This 
purpose is likely to be achieved 33 | 
because there is much to learn from E. xo 
this book, especially for those who are — i E» 
not beginners. E 
It is diffieult to produce a good text | E 
on intensive care because the field is — 3 
vast and continues to grow € 
multidisciplinary ^ collaboration 
called for. The first problem that luna d 
the would-be author is that he cannot — 
do it alone without going beyond his | 
area of expertise; while on the other | 


E | 
E 


- 


each written by a different expert - n 
loses much in cohesiveness and reada- | 
bility. Also, the would-be author must — e = 
choose between a concise primer, a 
vademecum (which of all things may 
be the most difficult thing to write), — 
or the truly comprehensive and schol- — 
arly text; or he may be forced to 
compromise. 

This book is such a compromise, 
although by and large, a good one. 
With some exceptions, it is a fine — - 
collection of essays or brief reviews of 
selected or specialty topics. At its best, 
the specialty chapter gives the reader EI 
a conceptual framework; the knowl- = ^. 
edge to do simple things and know ~ 
when to call the expert and some  - 
useful references (in fact, too many . 
references). i 

Knowing some of the difficulties of 
writing on intensive care, I had a good 
and profitable time reading this book. — - 
I liked the third part the best. It 
contained short reviews of important 
specialty subjects. I was pleased to see — 
the chapter titles of part 1 and ^*- 
enjoyed the three essays on the unique . . 
problems of intensive care. The ethical] — 
dilemmas are not put in a sharp focus, 
but I have to admit that I have not — 
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seen anyone handle this topie really 
skillfully. 

The part I liked the least was the 
second part on physiologic manage- 
ment. Too many pages have been 
devoted to the basics of fluids, acid- 
base balance, and cardiovascular phys- 
iology. A 500-page text on intensive 
care, in my opinion, should not define 
valence or rewrite the chapter on body 
composition in the Textbook of Physiol- 
ogy, just to mention a few examples. If 
I had my druthers, the approximately 
100 pages of excess basics, which I 
would cut, might be invested in a more 
comprehensive review of available 
support systems for vital function; 
perhaps a chapter on measuring and 
monitoring, a chapter on records and 
statistics, including the role of the 
computer, and perhaps a chapter on 
decision-making. And this goes to 
prove that you will never satisfy 
everyone. | 

HENRIK H. BENDIXEN, MD 
New York 


Biologic Basis of Wound Healing, edited by 
Lewis Menaker, 360 pp, $27.50, Harper & Row 
Publishers Ine, 1975. 

This book is offered as a review of 
wound healing "specifically written in 
an effort to reach the student as well 
as the practicing health professional." 
The editor is a dentist at the Univer- 
sity of Alabama; the majority of the 
authors are from either the medical or 
dental schools of the University of 
Alabama and include physicians, doc- 
tors of philosophy, and dentists. 

The type is clear and legible; the 
tables and charts are easy to read. The 
drawings and photographs are of high 
quality. 

. The book is theoretically designed 
to present wound healing as it natu- 
rally occurs (ie, in the usual chronolog- 
ical sequence). Thus, the book begins 
with such topics as hemostasis, plate- 
let function, and coagulation; the text 
then proceeds to inflammation, pro- 
. tein synthesis, collagen synthesis, and 
epidermal healing. The basic organi- 
zation is quite sound. However, the 
reasons for including portions of some 
chapters and other entire chapters are 
unclear. For example, a separate 
chapter on platelet function could 
have easily been incorporated into the 
chapter on coagulation. Further, a 
chapter on general pharmagological 
principles of fever, inflammation, and 
pain control includes a discussion of 
salicylate structure and mechanism of 
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action. The reasons for including the 
informa-ion on salicylates are unclear; 
little mention is made of many other 
drugs that affect wound healing. 
Again, a chapter on nutrition in 
wound healing seems quite appro- 
priate, but an additional chapter on 
total parenteral nutrition is eccentric 
to the stated purpose of the book. 
Likewise, a carefully written and 
accurate chapter on molecular action 
of antibioties is out of place in a book 
that discusses only normal wound 
healing. The chapter about animal 
experimentation and wound healing 
research includes basie information 
about cere of laboratory animals. This 
information should have either been 
omitted or expanded to include details 
of experimental techniques in wound 
healing. 

The most useful chapters for sur- 
geons include those on the chemistry, 
strueture, and function of collagen; 
hormones in wound healing; and the 


skin in wound healing. 


A fundamental error has been made 
in the selection of material for this 
book. Tae book is not concise enough 
for a summary of the events of normal 
wound healing. Conversely, it is not 
inclusive enough in discussions of 
abnormal wound healing, techniques 
of wound healing research, or recent 
advances in wound healing. The 
impression is left that some chapters 
were included simply because of an 
author’s particular interest. In sum- 
mary, either contraction or expansion 
would increase the usefulness of a 
Biologie Basis of Wound Healing. 

R. C. Wray, Jr, MD 
St Louis 
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Dietschy, 418 pp, $24.50, Grune & Stratton Ine, 
1976. 


Antibiotics and Chemotherapy: Present Diagnosis 
and Treat nent of Septicemia, by L. P. Garrod, 215 
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RIEF £JMMAFY OF PRESCRIBING INFORMA- 
TION. 'à 7/29/71. For complete information, 
consult Df cial Package Circula: 
indicatien : The princidal indication ‘or sodium 
oxacillir n the treatment of infect cns known to 
be due t5 -enicillinase-producing staphylococci 
which zve beer showr to be sensitive to It. 

Jactesozogic studies to determine the Causative 
organisms and their sensitivity to sod um oxacillir 
should =Œ »erformed. 

f ant tic therapy is considered nacessary | 
potentiady-serio ifections nh e awaiting reports 
of cultursszand sensitivity studies, socium oxa- 
cillin mzy .e used to initiate therapy In such 
patientsanewhom a penicillinase-producing staphy- 
lococcu suspected ‘see Important Note beicw 

In se7« "s e-threatening infectiors, oral prep- 
arationseofthe penicillinase-resistant penicillins 
should moffbe relied on for initia) therapy. 

Imparat Note: When it is jucged recessary that 
treatmert e initiated Eefore definitive culture and 
sensitive y esults are known, the choice of sodium 
OXaci sould take into consideration the fact 


that | 


treatme 


A: 


seen Sn 


own to be effective only in the 
f infections caused by pnsumococci!, 


Group Æ b«ta-hemolytic streptococci and penicill 
G-resist n and penicillin G-sensitive staphylo- 
cocci. th= bacteriology report iater indicates the 


intecticr 


(D - 


due to an o-ganism cather than a peni- 


cillin G istant staphylococcus sensitive to 
sadium « xacillin, the physician is advised to con- 
tinue therapy with a drug other than sodium oxa- 
cillin or amy other penicillinase-resistent seml- 
syntheti« fenicillin. 

Methizilin is a compound that acts through & 
mechansr similar to that of sodium cxacillin 
against we- icillin G-resistant staphylococci. 

f taphvlococci resistant to methicillin 





sted in nature end it 


is known that the 
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carrying resistant staph. 


number of these strains reported has been increas- 
ing. Such streins cf staphylococci have been 
ria of producing serious disease, in some 
nstances resalting n fatality. Because ofthis, 
ears s concern thet widespread use of the peni- 
Cill nase-resistant cnici lins may result i^ the 
rance o an ircreasing number of 








appea staphylo- 
coccal strains which are resistant to these peni- 
Cillins 

Methicillin-resistant strains are almost always 
resistant to al othe’ penicillinase-resistant peni- 
cillins (cross esist nce with cephalosporm deriva- 
tives also occurs frequently). Resistance tD any 
penicillinase~esistant penicillin shoul id inter- 
preted as evicence Df clinical resistance tO 5 all, 
spite of the fact tha: minor variations In 1A Vitro 
sensitivity may be encountered when more than cne 
penicillinase--esistent penicillin is testedsagainst 
the same strain of staphylococcus. 

Routine methods of antibiotic oe testing 


stant to 


"s rea- 


may fail to d@ect s 
the penicillinase-resistant penicillins 


rains of organisms re 
For 


son, the use cf larg» inocula and 48-hour incuba- 
tion periods may be needed to obtain accurat 
sensitivity studi = ith these ‘antibiotics 
Contraindicatio ^ history of allergic reactions tc 


penicillins. 


Warning: Ser ous aad occasionally fata! ana- 


phylaxis have been -eported in patients on either 
oral or parenteral penicillin therapy. Chec« for a 
history of allergy to penicillins, cephalosporins o! 


other allergers. If a allergic or anaphylactic reac- 

tion occurs, ciscontinue the drug and institute 

appropriate tseatment 
sage in Psegnancy. 
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Safety for use in pregnancy 


Precautions: 3ecause of limited experience, use 
cautiously and evaluate organ system function fre- 
quently in prematurss and neonates. Mycotic or 
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both drugs were discontinued 
Moderate SGOT elevations have b noted 
Thrombophlebitis has occurred occasionally during 
intravenous therapy and leukope! oted ir 
two cases. Transient renal dysf hematuria 
albuminuria and azotemia) has d in som 
neonates and infants on high dose erve this 
class of patients carefully for during 
therapy 
Usual Oral Dosage: Adults: 50 4.67 
Children: 12.5 mg./Kg./q. 6 F mi ter on 
empty stomach for max:mum absorpt 
Treat Group A beta-hemolytic st occal 
infections for at least 10 days e drug 1 
2 hours before meals 
Usual Parenteral Dosage: Adu 29 0 m: 
q 4 or rq 6 h Ch drer 1 rmi Ke 6h 
Group A beta-hemolytic streptoc fectior 
should be treated for 10 days í . weighing 
40 Kg. or more should receive the ad 
Supplied: Capsules—250 and * m of 
48. Injectable—250 mg., 500 mg. and 
filled vials for I.M./I.V. use. For Oral 
100 ml. bottle, 250 mg./5m vh d 
A.H.F Caas 8: 12. 16 
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and does it without laxative stimulation. COLACE assists 
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peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

Safe and non-habit forming . . . COLACE, the simple water Way 
to ease constipation from Mieres to old age. 
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Clinical evidence of 
effectiveness in 


studies of 109 
* Lj e 

hospitalized patients" 

Employing objective observations 
by nurse-monitors, two double- 
blind hospital studies of hypnotic 
effectiveness evaluated 57 orthope- 
dic patients, most postsurgical} and 
52 other postsurgical patients? with 
insomnia. Studies used similar pro- 
tocols of one nonmedication base- 
line night followed by seven nights 
of randomly-assigned Dalmane 
(flurazepam HCI) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pro- 
longing sleep.* 
*When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment of choice. Should the 


insomnia persist after the pain is relieved, consider 
Dalmane (flurazepam HCI). 

















Confirmed by patients’ 
subjective assessment" 

The overwhelming majority of patients 
concurred with the monitor's objective reports: 
those receiving Dalmane reported on morning 
questionnaires that, on average, they fell asleep 
faster, awakened fewer times and slept longer 
than patents taking placebo.!” 


a 





€ see following page for a summary 
| information. . 


Way cs nre 


Relatively safe and 
well tolerated, 
even for patients on 


warfarin’ 


Dalmane is generally well tolerated 
and relatively safe. Morning “hang- — 
over” is infrequent. No unacceptable 
fluctuation in prothrombin time has 
been reported in patients on chronic 
warfarin therapy.** The usual precau- 
tions should be observed in patients 
with impaired renal or hepatic func- 
tion; in the elderly and debilitated, 
initial dosage should be limited to | 
15 mg to help preclude oversedation, P 
dizziness or ataxia. ES 


Jgs 


All-night relief of postsurgical 
insomn:a...proved ın practice 


Dalmane 
flurazepam HUI 


One 15-mg E le /.s.— nitial dosage for 
elderly or debilitated pa-ients. 





l 


. Proven relief for postsurgical 
insomnia without repeating 
or increasing dosage 


Dalmane 
flurazepam HCl) € 





Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research laboratory: 
m Sleep within 17 minutes, 
on average 
B Sleep for 7 to 8 hours, 
on average 
m Sleep with fewer nighttime 
awakenings 
= Continued effectiveness 
over 28 consecutive nights 
of administration 





Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous cccupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
ines pers period should almost al- 
ways be avoided. Consider possibility 
of pregnancy when instituting therapy; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
15 years of age. Though physical and psy- 
chological dependence have not been 
repcrted on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 
Precautions: In elderly and debilitated, limit 
initial dosage to 15 mg to preclude over- 
sedation, dizziness and/or ataxia. Consider 
tential additive effects with other hypnot- 
ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cau-ions in presence of impaired renal or 
hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
ing have occurred, particularly in elderly or 
debilitated patients. Severe sedation, leth- 
argy, disorientation and coma, probably 
ind:cative of drug intolerance or overdosage, 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


have been reported. Also reported: head- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in clng 
blurred vision, burning eyes, faintness, 
sages a shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline some. 
poe Individualize for maximum benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

ro iaa Capsules containing 15 mg or 30 
mg tlurazepam HCl. 
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Report of Eight Cases 
John D. Burrington, MD, Chicago 
Eight primary repairs—no complications. 
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Much less common than is usually taught. 
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Postoperative care after liver resection. 
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bicarbonate promising. 
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Three percent limb fluid changes measured noninvasively. 
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Monitoring of urinary sodium an essential part of management. 
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Thomas E. Williams, Jr, MD; Gordon A. Young, MD; 
James W. Kilman, MD, Columbus, Ohio 
Principal indications were bronchiectasis congenital cysts 
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codeine phosphate* (64.8 mg) gr 1 


Each tablet also contains: aspirin gr 344, phenacetin 
gr 24, caffeine gr !^. 
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FDA soon to approve 
fat emulsions for clinical use. 
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with this new American Medical 
Association book... 
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important research findings 
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of this about-to-be-approved nutritional 
supplement, every hospital physician, 
nurse and pharmacist should make this 
publication required reading. 


Available this August from the AMA -- 
but reserve your copies now by returning 
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Barrett Esophagus 486 
Leo R. Radigan, MD; John L. Glover, MD; Frank E. Shipley, MD; 
Robert E. Shoemaker, MD, Indianapolis 
Of 19 patients, five had malignancy. 


Treatment of Corrosive Burns of the Esophagus 495 
Gilbert S. Campbell, MD; Hugh F. Burnett, MD; John M. Ransom, MD; 
G. Doyne Williams, MD, Little Rock, Ark 
Careful early esophagoscopy safe, important in directing therapy. 


The Ileal Stoma and Portal Hypertension: An Uncommon Site of 
Variceal Bleeding 501 
Martin A. Adson, MD, Richard E. Fulton, MD, Rochester, Minn 
Three patients successfully treated with portasystemic shunts. 


Bowel Obstruction and the Long Tube Stent 505 
Nathan L. Brightwell, MD; Arthur S. McFee, MD, PhD; 
J. Bradley Aust, MD, PhD, San Antonio, Tex 
Operative enterolysis did better than the long tube on most counts. 


Colonoscopic Decompression of Massive Nonobstructive Cecal Dilation 512 
John S. Kukora, MD, Thomas L. Dent, MD, Ann Arbor, Mich 
Avoidance of operation a great boon to this group of patients. 


Total Proctocolectomy and lleostomy: Procedure of Choice for Acute 
Toxic Megacolon 518 
Kenneth R. Sirinek, MD; Carl E. Tetirick, MD; Neil R. Thomford, MD; 
William G. Pace, MD, Columbus, Ohio 
Valuable experience showing ablative surgery usually still the best choice. 


Carcinoma Obstructing the Left Side of the Colon 523 
Stanley N. Carson, MD; Stuart M. Poticha, MD; Thomas W. Shields, MD, Chicago 
Primary resection and proximal colostomy successful in 
eight of nine total obstructions. 


Stromal Invasion of Cancer in Pedunculated Adenomatous 
Colorectal Polyps: Significance for Surgical Management 527 
Nsidinanya Okike, MD; Louis H. Weiland, MD; Markham J. Anderson, Sr, MD; 
Martin A. Adson, MD, Rochester, Minn 
This group does not require removal of regional lymphatics. 


The Value of the Barium Enema in the Diagnosis of Acute Appendicitis 531 
Arjun E. Rajagopalan, MBBS; James H. Mason, MD; Michael Kennedy, MD; 
James Pawlikowski, MD, Evanston, Ill 
Their criteria for positivity showed 97% correlation with 
pathologic findings. 


An Alternative to Hemorrhoidectomy 534 
John Bartizal, MD, P. A. Slosberg, MD, Chicago 
Three thousand two hundred eight rubber-band ligations in 670 patients. 
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Instructions for Authors 


` Send manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typeseript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 


Manuscript Preparation.—Submit an original typescript and two 


high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed doub.e-spaced on 


~ 22 x 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 


margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must inc.ude a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerizal order (not 
alphabetieally). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is resporsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Hllustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
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and untrimmed. Do not send original artwork. Send high-cortrast 
glossy prints (not photocopies). Figure number, name of senfor 
author, and arrow indicating "top" should be typed on a guramed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication f the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of -epro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the AReHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that ean be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 


Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a mazimum 
of 40 words. 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identifcation 
exists. It is not sufficient to cover the eyes to mask identity. 


Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint sheuld be 
submitted to the ARCHIVES after the manuscript has been fermally 
accepted. 


Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 


Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continuec, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 


Letters to the Editor.—The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked "For Publieation." No more than two referenees are 
permitted, and illustrations are acceptable only when essential to 
the message. 


Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no mere than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exceed 80 words. 
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Total 
Parenteral Nutrition 





Each 10 ec. ampu or 5 cc. Concentrate vial * 
provides: 


Ascarbic acie (O)..................... nns 500 mg. 
0000 i0: PERRA GMITRENERU SECRET 10,000 1. J. 
Vitamin D= ( «rgocalciferol) ...................... .. 1,000 I.U. 
Trage (B1)................... eret 50 mg. 
dou 1 MG QMSEREHIANRU A ARRAS LEER 10 mg. 
Pyridoxinp d E! (Be, .........................—......—-... 15 mg. 
EUR... OEA ciet ran E reor bgey Pa 100 mg. 
Dexpanthenc ...... "s DOE" wwe t ne v 25 mg. 
Vitamin E= (di-alpha tocopheryl acetate). HEN, 51.U. 


+ With soretaysan laurate 1%, sodium hydroxide 1%, 


butylated nyc oxyteluene 0.003%, butylated 
hydroxyansce 0.0008%; and gentisic acid 
ethanolam:de 2% és preservative. 
++With propylene glycol 30% as stabilizer and 
preservative, sodium hydroxide for pH adjustment. 
soretnytan a rate ' .6%, butylated hydroxytoluene 
e 9.006%, butyated kydroxyanisole 0.001596; in 
Concentrate «s ribcflavin-5-phosphate. 
*Oil-soluble vizamins A, D and E water solubilized 
with scXethtan laurate; covered by'U.S. Patent 


MVI. 


(Mult-Vitamin Infusion) 





Total or Supplemental 
Parenteral Nutrition 


Whenever IV nutritional support is indicated, 
total or supplemental, short-term or long-term, 


The comprehensive 
multivitamin infusion 


Contains C and B-complex 
vitamins as well as water- 
solubilized A, D and E vitamins 


BRIEF SUMMARY 


INDICATIONS: ia emergency feedings- Sureery, 
extensive burns, fractures and other trauma, severe 
infectious diseases, comatose states, etc. maw 
provoke a “stress” situation with profound alterations 
in the body's metsbolic demands and consequent 
tissue depletion cf nutrients. As a result, wourd 
healing may be impaired, enzyme activity disturbed, 
hematopoietic tissues affected; hypoproteinemia 
and edema may appear; convalescence is thus 
prolonged. 


In such patients M. V.I. (administered in intravenous 
fluids under proper dilution) contributes optimum 
vitamin intake toward maintaining the body's normal 
resistance and rezair processes. 


DIRECTIONS FCR USE: M.V.I. is ready for 
immediate use when added to intravenous infusion 
fluids. 


For intravenous feeding. one daily dose of 10 cz. of 
M.V.l. or 5 cc. of M. V.I. Concentrate added directly to 
not less than 500 zc., preferably 1,000 cc., of 
intravenous dextrese, saline or similar infusion 
solutions. . plasma, protein hydrolysates, etc. 


PRECAUTION: Allergic reaction has been known 
to occur following intravenous administration of 
solutions containing thiamine. 


CAUTION: Not to be given as a direct undiluted 
intravenous injection as it may give rise to 
dizziness, faintness, etc. 


THERAPEUTIC NOTE: Intravenous use should 
be discontinued as early as practical in favor of an 
intramuscular or oral vitamin preparation, if 
deemed advisable. 


HOW SUPPLIED: M.V.I.— 10 cc. ampuls, boxes of 
25 and 100 (NSN 6505-00-455-9955; NSN 6505- 
00-424-9808A). 

M.V.I. CONCENTRATE —5 cc. vials, boxes of 25. 
Available in 100s only (NSN 6505-00-212-61564). 
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Vistaril I.M. (hycroxyzine HCI). It helps allay 
the excessive anx ety that can heighten tae 
patient's perception of pain, and helps assure 
calme and cooperative patients. Vistaril IM. 
alsothelps minimize secondary postoperative 
complaints, and cften relieves postoperative 
confusion. 

Vistaril I.M.may enhance the effectof 
injectable analgesics, such as meperidine, 


ISlaril LM. 
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significant depressant effects on respiratory or 
circulatory function and often reduces post- 
operative emesis. 

It is physically compatible with most 
commonly used analgesics, and can be mixed 
with them in the same syringe. 

Alone, or as an adjunct for use in the man- 
agement of postoperative pain, the maximum 
recommended dosage of Vistaril I.M. is 100 mg. 
While the analgesic dosage needed will usually 
be reduced, the actual dosage of Vistaril I.M. 
should be titrated against the individual patient's 
clinical response. 
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100 mg./2 ml., 50 mg./ml. and 25 mg./ml. 
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| (hydroxyzine HCl) : 


100 mg./2 ml., 50 mg./ml. and 25 mg./ml. 
Vials and Isojects® 


helps relieve the anxiety associated with 
postoperative pain 


may enhance narcotic effect 
offers proved antiemetic action 





























Brief Summary 

VISTARIL® (hydroxyzine hydrochloride) Intramuscular Solution 

For Intramuscular Use Only 

Contraindications: Hypersensitivity to hydroxyzine. The solution for 
intramuscular use must not be injected subcutaneously, intra-arterially, 
or intravenously. 

Hydroxyzine, when administered to the pregnant mouse, rat, and 
rabbit, induced fetal abnormalities in the rat at doses substantially above 
the human therapeutic range. Clinical data in human beings are 
inadequate. Until adequate data are available to establish safety in early 
pregnancy, hydroxyzine is contraindicated during this period. 
Precautions: Hydroxyzine may potentiate the action of cen'ral nervous 
system depressants such as narcotics and barbiturates. In zonjunctive 
use, dosage for these drugs should be decreased as much as 5096. 
Because drowsiness may occur, patients should be cautioned against 
driving a car or operating dangerous machinery. The usual precautions 
for intramuscular injection should be followed; soft-tissue reactions 
have rarely been reported when proper technique has been used. 
Hydroxyzine intramuscular solution should be injected well within the 
body of a relatively large muscle. In adults, the preferred sites are the 
upper outer quadrant of the buttock (i.e., gluteus maximus); or the mid- 
lateral thigh. In children, preferably the mid-lateral muscle of the thigh. 








In infants and small children, the upper outer quadrant of the gluteal 
region should only be used when necessary, as in burn patients, in orc 
to minimize the possibility of damage to the sciatic nerve. The deltoid 
area should be used only if well developed, such as in certain adults į 
older children, and only with caution to avoid radial nerve injury. 
Injections should not be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid intravascular injectic 
Adverse Reactions: Drowsiness may occur; if so, it is usually transito 
and may disappear in a few days of continued therapy or upon dosagt 
reduction. Dryness of the mouth may occur with higher doses. Involur 
tary motor activity, including rare instances of tremor and convulsions 
has been reported, usually with higher than recommended dosage. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular Solution: 25 mg./ml 
10 ml. vial; 50 mg./ml.—2 ml. and 10 ml. vial; Isoject®, 25 mg./ml. anc 
50 mg./ml., 1 ml. fill; 100 mg./2 ml., 2 ml. fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg./ml., 10 ml. vial) 

VA Depot: NSN 6505-00-052-1367B (50 mg./ml., 10 ml. vial) 


More detailed professional information available on reques.. 
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New Address for the Archives of Surgery 


he editorial office for the ARCHIVES has moved from 
Losgweod Avenue in Brookline, Mass, dowa the 


Wilbur “ross Parkway, past the tables down at Mory’s and 


"T 


$ 


j 


the plac where Louie cwel's, to box 7614, Kilby Station, 
New Heven, Conn. The significance of this move s the 


retirement of Dr Richard Warren, the chief editor who 


guides and developed the ARCHIVES through an arduous 
. time. Certainly, he has earned the privileges of retirement. 
As is the tradition with the ARCHIVES OF SURGERY, someone 
. from the Editorial Board was tapped to carry on. I have 
agrees % accept this responsibility with feelings o^ awe 


. and trepidation for wha is required in this capacity In a 


! 


delightfel editorial entitled "Oh, Editores-Ave Atque 
Vale,"* Franz Ingelfinger, tke retiring editor of The New 
Englard Journal of Medicine, stated that "the new one 
(editor), as he takes over, usually issues a manifesto o? 
-lofty parposes.' ' My only manifesto of lofty purpose is the 


hope tiza. I will be able to help the Editorial Board con-inue 
the usefel and unique purposes of this journal. 


The ARCHIVES is now 57 years old. The idea fcr its 


publication began in 1910, when the American Medical 
.. Associet:on first published the Archives of Internal Medi- 


cine. Reeuests for publieation of a periodical devoted tc 


d surgery «ame to the AMA, whose House of Delegates anc 
— Board cf Trustees in 1911 agreed by motion that a period- 


ical, to 5e known as the American Archives of Surgery, be 
publishec. In 1912, according to a history by Dr Morris 
Fishbein* 100 of the most prominent surgeons in the 
United Sates sent a request to the Board of Trustees to 
proceed with publication of the surgical periodical. For a 


number cf reasons, however, the time was not appropriate. 


_ Eight yeers passed before the ARCHIVES OF SURGERY first 


= 
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? 
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Aeae in July of 1920: Dr Dean Lewis of Chicago, and 


later of Faltimore, was the first chief editor. The Editorial 
Board coasisted of Drs Evarts A. Graham of St Louis, 
. Hugh Cabot of Ann Arbor, Mich, Thomas Cullen of Balti- 
. more, Wiliam Darrach of New York, and William J. Mayo 
. of Rochester, Minn. The first issue began with an editorial 


| ^ by Dr Mayo, im which he said, in part: 


à It is the epe of the editoria! board that the Archives of Surgery 
. may be cne of the organs of expression in this growing fied of 
— surgicabedacation, and that it may furnish an opportunity for the 


. publicatier of original articles pertaining to research and investi- 
ean »* those subjects which lay the foundation for seund 
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surgical progress. . 


The Archives of Sword will attempt at least to enlarge the T 


surgical horizon and assist in establishing surgery on a sounder 
basis. Unpleasant as it may be, the editors will not hesitate to 
comment editorially on the papers published in its columns in 
order that both sides of a moot question may be considered. The 
reader will be given an opportunity to peruse surgical fads and 
fancies if such be presented but if the subject matter introduces 
questionable material it will not be allowed to go unchallenged.’ 


Among the authors in the first issue were Harvey 
Cushing, Edward S. Judd, Ernest Sachs, Elliott C. Cutler, 
and Arthur Bevan. Dr Dean Lewis was editor of the 
ARCHIVES for 20 years. He was succeeded by Dr Waltman 
Walters, who was also chief editor for a 20-year period. For 
three years during the war, while the chief editor served in 
the US Navy, Dr Lester Dragstedt was pro tem editor. Dr J 
Garrott Allen succeeded Dr Walters, and served with 
distinction for a ten-year period; thus, Dr Richard Warren 
was the fourth editor of the journal. Under his leadership 
during the past seven years, the journal experienced a 
period of auspicious growth and development. | 

Although the ARCHIVES was founded to fill a need for 
publieation of research results, it has become more clini- 
cally oriented in recent years. Its distribution to 43,000 
subseribers and the diversity of interest of its readers 
emphasizes the need for a balanced fare in the editorial 
pages. The major emphasis is in general surgery and 
surgery in general, providing practical, significant, and 
relevant information to students, house officers, and prac- 
titioners for the study and care of their patients. Because 
the ARCHIVES OF SURGERY has been the official publication 
of the International Cardiovascular Society, it also has had 
some orientation toward vascular surgery. This emphasis 
will continue, and hopefully the AncuivES will continue to 
serve as a repository for important observations and 
developments in the field of vascular surgery. Many of the 
readers are active in the various surgical specialities, in 
obstetries and gynecology or in anesthesiology. Hopefully, 
their interest can be maintained by submission and publi- 
cation of manuscripts from these areas related to the 
mainstream of surgery. Specialty journals in surgery have 
considerable importance and interest; however, for many, a 
general journal of surgery will still have particular value as. 
a source of continuity with the entire body of the operating 
disciplines. 
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T ad manuseripts. We irele js lent articles, dun 
Y/ le various disciplines related to surgery. The opinions of 


our readers are sought, and will be most welcome. Impor- 
B tance is attached to communications to authors, readers, 
. and editors about questions and differing viewpoints. A 
_ section entitled Brief Communications will be introduced, 


Er — in which an author can publish a preliminary report, early 


IU ae 


ux bc 


. observations, an idea, a disclaimer, an opinion on an issue, 
. and other reports that do not require a full manuscript, a 
- bibliography or an extensive editorial. _ 

_ The ARCHIVES will strive to be a useful journal for the 
Eteaekitiorie’ of surgery and related specialties. As stated 


Dy Will Mayo in 1920, e | «i 


* 


“5 


fe ls the hope of the 6 


i: ird ‘that the Archives Pr 
gery ... may furnish an opport ity for the publi lication of original - 
articles pertaining to research and investigation in t DE Ll 
which lay the foundation for sound surgical progress. Thee 


ARTHUR. E. fate MD 
New Haven, Conn 
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Papers Read Before the Eighty-Fourth Annua Meeting 


of tFe Western Surgical Association 
Corenado. Calif, Nov 14-17, 1975 


Western. Views. 


Wilkam : p. . Mikkelsen, MD 


n 19366, I accepted with surprise and humility elosthón as 
I a cirtric: representative of the Western Surgical Asse- - 
eiatior, and four years later. election as your secreta-y fcr 
the nex: five years. This year I "graduated" to your 
presidency. . The honor and pride that this represents to me 
is not ezsily expressed. I knew that you all will understand : 


and accept a grateful “thank you.” 


Some presidents are qualified to “Adeeb on aae a 
politieal or crganizational matters. Certainly, 1976 has not | 
been a year devoid of such subjects. The liability insurance - 
uphea«a. in my home state of California would have been hr 
perhaps an obvious subject selection for me. But what could s 


I have related, other than the frustrations that have been 
imposed on all of us. 
Profsssioms| Standards 
World health Organization, hospital audits as related to - 
Joint Cammission for the Accreditation of Hospita s ac 


credita£ion, peer "eview are all vital, urgent, and current. 
issues. And above all, National Health Insurance (NH: ). All | 


of these issues, and especially the last, NHI, never fail to 
remind me cf the aphorism about the three greates- 


f ] 


Accept2é for publica-ion Dec 8, 1976. 
From h- Department of Surgery, Los Angeles Ceacy.Püfverlty e 
Southern California School of Medicine, Los Angeles. 


Read ære the 84th annual meeting of the Western Surgical Associa- 


tion, Coren-do, Calif, Nov 15, 1976. 
Reprints not available. 
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Review Organizations, thè 


- would be given by our First Vice-President, 


. falsehoods ever NUR the third nnd last of which is, 


"Knock, knock; I'm from the government; I'm here to help 
| you!" 1 zc 

Some of those close to me have suggested the topic of 
communication: the lack of, the technique of, the impor- 


tance of. I am afraid that I have never developed a great 
. talent in this art, although my wife says I am improving. 
This failure i is probably well illustrated by recounting the 
story of a patient who came to my office one Friday 


afternoon complaining of left-sided abdominal pain and 
bloody diarrhea. Barium enema confirmed the colonic 
thumb-printing: of ischemic disease. My first failure in 


| communication was my inability to convince her to be 
pene My second failure dealt with the medication I 


prescribed. I finally suggested that she take 30 ml of 
mineral oi] every three to four hours, call me if her 


-= condition deteriorated, and see me in my office on Monday. 
- She arrived in my office on Monday completely exhausted, 


the result o£ having ingested 30 ml of castor oil every four 


| hours over the weekend. 


Or perhaps I could recount my experiences during the 


first two days in the intensive care unit following my 
= coronary bypasses about six weeks ago. Needless to say, it 


was devastating, and for a time I thought this address 
Bob 
McCurdy. 

Rather, F have chosen a subject about which I know 
something and that I hope will interest you, especially the 
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younger members. Having spent the last ten years on the 
Executive Committee, I must have acquired some knowl- 
edge of our society, the Western Surgical Association. It is 
.not my intent to review the history of our society; this has 
been adequately done in the past. Rather, it is to identify 
what seem to have been the points or times in its existence 
that have influenced its subsequent course, and to attempt 
to identify why it remains to this day one of the most vital 
surgieal associations that exists. 

This year, the "Western" celebrates its 85th birthday, 
making it the third oldest surgical society in our country. 
Its birth was preceded by four years by that of the 
Southern Surgical Association, and by 11 years by the 
American Surgical Association. It is of interest that the 
two older societies remained more regional or provincial 
for a longer period of time, while the "Western ' tended to 
quickly branch out and incorporate the Midwest and West. 
While not appearing in our bylaws, our unwritten geo- 
graphical boundaries may be defined as the whole of the 
United States and Canada, except for the deep South and 
the Eastern Seaboard. The invariable tendency of the 
American people to move has of course placed a few of our 
members in nearly every State in the Union. The Western 
Surgical Association is truly national in scope. 

The first meeting of our society occurred in Topeka, 
Kan, in 1891, and our initial title was the Western Obstetri- 
eal and Gynecologic Association. In 1895 the Obstetricians, 
.and in 1899 the Gynecologists, were figuratively purged, 
and for the last 77 years we have retained our current 
title. 

Since its inception, the Western Surgical Association has 
maintained itself as a vital, progressive, vigorous organiza- 
tion. And this has occurred in spite of the later incursion of 
at least four major regional surgical societies within its 
boundaries, and by the considerable strengthening of the 
many chapters of the American College of Surgeons. It is 
not a simple matter to identify those factors that are 
responsible for this strength. Pride in membership is 
surely one. Who here cannot remember the exact circum- 
stances that prevailed when the letter, phone call, or, in 
recent years, the telegram arrived that announced his 
successful candidacy? Who here did not present his first 
scientific paper without fear and trembling, but was 
nevertheless exhilarated by the experience? Who here has 
not been delighted to be able to associate with the leaders 
of western surgery, and on occasion to be amused by their 
friendly, or at times not so friendly, joustirg from the 
rostrum? George Block and Alex Walt are our current 
leading articulate gladiators, but many preceded them and 
more will follow. 

Active participation in our annual meetings by dedicated 
members, many of whom are senior members, is another 
source of strength. We have members who have never 
missed an annual meeting. We have members who 
annually submit several abstracts for the consideration of 
the Program Committee. We have members who are on the 
program year in and year out, simply because the quality 
of their papers is always superior. And we have a few 
members who sometimes co-author two or even three 
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papers at the same meeting, the superiority of each 
preventing its exclusion. | 

The dedication of the officers of our association has been 
truly impressive. Each year the district representatives 
and the members of the Program and Membership commit- 
tees travel at their own expense to a selected site for their 
deliberations. And for each of these men, many hours had 
been spent in preparation for this meeting. The same may 
be said for our representatives to the Board of Governors 
of the American College of Surgeons and the American 
Board of Surgery. Of course, the dedication of our trea- 
surers, recorders, and secretaries down through the years 
goes without saying. Not enough also can be said cf the 
Local Committee on Arrangements. Each year its ehair- 
man and his committee do yeoman work in preparing and 
completing all of the multitude of details that are involved 
in the production of a successful annual meeting. The only 
officer on the Executive Committee who rides on the 
coattails of the others and ends up doing almost nothing is 
the President, and his term in office lasts but one year. 

There was a time when all was not serene and some 
grumbles could be heard from some of our members. These 
grumbles, among other things, concerned the fear that 
control of our association was in jeopardy of being too 
provincially restricted. Stimulated by Cal Stone's presiden- 
tial address in 1960, Jim Clagett introduced a resolution 
that led to the establishment of a committee to study the 
current and future status of the Western Surgical Associa- 
tion. Three years later, this committee, then chaired by 
Jake Berman, made its recommendations, which were 
accepted by the membership and a year later incorperated 
in a new set of bylaws. The important recommendations 
were the establishment of four district representatives, 
four members of a program committee, and four members 
of a membership committee, each man to serve four years, 
one being appointed or elected each year to maintain 
continuity of function. During his first two years of 
service, the district representative was to serve en the 
Program Committee, and during his last two years, on the 
Membership Committee. It was also recommended that the 
active membership be increased to 300, and that annual 
dues be increased from $25 to $40. 

Since that time, the Secretary has provided the Nominat- 
ing and Executive committees each year with a geo- 
graphical guide of the current and retired officers and 
committeemen. Each committee has made a concerted 
effort to maintain geographical balance in its recom- 
mendations for future officers. This arrangement has 
apparently had its desired effect; I believe the grambles 
have subsided. A feature of impartiality that may seem to 
be carried to extremes is the method of selection of the 
abstracts by the Program Committee. Until deliberations 
have been concluded, the members of this committee do not 
know the authors or the institution represented by the 
abstracts. Certain adjustments are then made so that 
duplications are avoided and geographical interests are 
balanced. 

The Membership Committee is always faced with a most 
desperate chore. Those candidates being considered for the 
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thirci and last time receive the greatest consideration. This 


is as & should be. If turned down, it is rare that ths man is 
ever again proposed for membership, although th» bylaws - 


Speeiacally permit this. His pride has been injurec anc his 


let's invite them, at least the senior residents, to the annual 


meeting. And let's not forget those in distant communities 
who completed their training five or more years ago. The 
names of these men can be supplied by the department 


speneors disappointed. It is thus only after long and. chairman to the Secretary of our association, who by 
_pamfal deiberation that a candidate is turned cown- for. himself or by a specially appointed committee can select 30 
the ist time. -~ or more each year to attend our annual meeting as official 
À second commitment that eonfronts the Membership - guests. | 3; UNT 
Committee is the maintenance of balance betweer “town” But let's not drop it die Let's invite these special 
and "xowr" candidates. This requirement has continually guests to a special meeting where the history and the 
been stressed down through the years, having its protrac- — objectives of the Western Surgical Association can be 
tors and detractors. The vitality of a surgical organiza-ion — AS . described. And let's make it easier for some of these men to 
depends g-eatly on the quality of its scientific program. | . become aetive members. Let's substitute hospital adminis- 
And here car be no denial that the majority of goo od. x trative activities, local county medical society duties, 
abstracts »ach year come from the "gown" group in -community service, and an active interest in society 
University centers. It is thus far easier for the Membership - * membership. for the purely academic aecomplishment of 
Committee to select the young, full- time, Universi: :y-besed i | publications. I do not wish to degrade the importance of 
mar with 50 pepers already published, than the somewhat - P ~ publications and research; for the full- time University 
older man from an almost rural community. who has | à surgeon these are musts. But the man in the smaller 
publiened but two or three papers. I shall have more tosay community who sees one injury to the vena cava in five 
about this shortly, but it goes without saying that the | years has small. opportunity to publish on trauma. 
respossibil ty of the "Western" goes far beyond that of © J However, these men must be returned to the mainstream 
succumbing - to becoming | a society of. ETE 2 of academic surgery, and perhaps efforts such as those 
Surgeens. — Twy 2 35 $e listed above, if pursued energetically, might help. 
Everythi ag VUE d Western Surgical TUS $ It i is time to increase the number of our aetive member- 
tion eentinues as an active, vibrant society. It need take : TE Vans if not for the 1 reasons already submitted, then for the 
secenc place to none. Each year the number of. asstracts LA simple reason that expertly trained surgeons continue to 
submi.tec and the number of candidates up for member- ÈN multiply throughout the West, and the Western Surgical 
ship equals or exceeds: that of most other societies. A et Associaticn | was intended to represent that area north of 
Reesgnizing all the foregoing, there probably still = the Ohio and west of the Mississippi rivers, not the more 
remzia areas for improvement, or as others might rephrase - 


provincial areas within its confines. For example, here we 
it, reas for change. There are literally myriads of ^ meet in the ‘second largest city in California, a city of 


surgscns who have never heard of the Western Surg:cal | T three-quarters of a million people, a city W ith an active and 
Association, or of any other surgical society. They have — enlarging medical school, and yet we have not a single 
never nad the educational opportunity that | exposu -e at an ae member representing this city in our society. I do not mean 
annua meeting provides. We must never forget that i to single cut the state of California, but the fact remains 
eontimaing edueation is the name of the game. Ey wnat | that there are several cities with hundreds of thousands of 
meanscan the “Western” increase its role in this regard? Tt 3 inhabitants that also are not represented in our society. 
is probable that i ignorance of the existence. and. opporttr ni . None «f us wishes to abandon the cohesiveness and 
ties oTerec by our surgical Societies lies within. the ae camaraderie of a small society, and “heavens forbid,” we do 
training programs themselves. Residents in not wish to expand like the American College of Surgeons, 
training pregrams have never been informed of the exis -— but something in between and much closer to the former 
tense 5f such societies, have never been encouraged to | seems inevitable. Our current bylaws | lir mit our active 
submit an abstract to an annual meeting, indeed have | z membership. to 300, expanded from 225 in 1965 and from 
neverbeen encouraged to study a single subjeet that might | . 150 in about 1940. We are currently at our limit, and 
have Ed te a publieation during their entire training pb. availability for new members i is limited each year to those 
program. I <now personally of many young men, expertly | active members. who turn senior or who resign, and there 
trainee, who left for smaller, more distant comm unities |. a: are very fow of the latter. Our new bylaws of 1974 have 
after completion of their training, and academically cbe | presumably put. teeth in our attendance requirements. If 
never been heard from again. And we all know that failure - the Executive Committee chooses to exercise its rights, a 
to mamtair academic interest and experience leads to ^ few more laces: may thus open up for new active members. 
decay i though: processes, and eventually to deteriorat on . But even this will not answer the basic question that needs 
in patient care. AE fs resolution: Should we or should we not ask our Exeeutive 
Let us scart informing our junior és idenis of the Committee to significantly increase the. number of our 
existence and importance of the Western Surgical Associa- active membership? 
tion. Let's report on the annual meetings, especially — I believe it should be done. I believe it is our duty to the 
emphasizing impromptu discussions, both from the surgical profession and to society at large. I believe we can 
rostrura and from the corridors, that infrequently get irto enlarge our society, increase the quality of continuing 
print Let's encourage their submission of abstracts. And education, and bring some of our sheep back within the 
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academic fold without sacrificing our basic integrity, cohe- 
siveness, and vitality. The Western Surgical Association 
deserves to be and should be the dominant sociezy within 
the region it represents, and part of this dominance should 
now include an increased number of members. 


Our annual membership dues have remained at $40 for $ 
years, while inflation has eroded its value. This figure is- 
but one-half that of a more western regional society, and is 


but one-third that of a more national society. Failure to 


raise our dues resulted in our abandoning the published 


book volume of our transactions in 1968. This publication 


was initiated in 1897, and the annual green- -backed volumes | : 


as they rested in many a private office were a source of | 
pride and reference for so many of our. members. What a 
shame, when for as little as $10, our transactions could have 
been maintained. Our current transactions are paper- 


clipped, have no binding, do not contain the papers | 


presented at our annual meeting, may or may not contain — 


the Presidential Address, ana cannot be stored. or filed - 


easily. | RY 


Depending on city of EE our distrig represent- 
atives and members of our Program. and Membership $ 
committees apend NENTE, between one and two os 


falar a ddtnplaint from any of "ns anes the last. ide 
years of my tenure, but the fact remains that their annual | 


$50 token honorarium is dod that, a token, Is it too mach to 
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provide at least air fare and room rent for these men who 
devote so much time, concern, and effort i in their delibera- 
tions? 

.An now, for one final financial consideration. Those 
members who support the annual meeting by attendeng 


must pay a $10 registration fee. This is a small amount, but 


it does go a long way in helping the Local Chairman on 
Arrangements balance his accounts. But why should this 
burden fall only on those who attend the meeting? Why 
should we not include an annual meeting registration 


assessment in our dues? This amount can be established by 


our Executive Committee and that segment of our annual 
dues forwarded to the Local Chairman on Arrangements. 
In this way, all members can participate and contribute to 
the annual meeting, whether or not they attend. | 

I have endeavored to outline some of the features that 
‘Mave sustained the vibrancy of the Western Surgical 
. Association over its 85 years, and have suggested a few 
changes that potentially might enhance this vibrancy. In 
summary, let us bring the lost sheep back to the academie 


t: fold, increase our membership, make our residents and 


young surgeons acutely aware of the Western Surzical 
Association with its advantages to them and society, and 


. make our financial contribution sufficient to cover our 
. needs. It is with humility that I submit these to you, the 
re membership, and to the Executive Committee for your 
EA Consideration. | 


2 
^» 
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Hyperparathyroidism Due to 


Single Gland Enlargement 


Prospective Postoperative Study 


Dor ©. Purnell, MD; Dcnald A. Scholz, MD; Oliver H. Eeahrs, MD 


© &ibtetal parathyrcidectomy in all patients with primary 
hypermarethyroidism has been proposed by severa! autnors. 
Their data suggest that hyperparathyroidism may recur in up to 
30% ef petients treated by a conservative operation. This recur- 
rence is attributed to chief-cell hyperplasia as the pathology in 
one third :o one half of all patients. A conservative operatior was 
pertomned on 198 hyperparathyroid patients with a single 
eniareed Darathyroid gland between 1968 and 1970. Mild eleva- 
tion c? the serum calcium level was noted in two patients three 
montis efter operation. Normal serum calcium values were 
noted each time they were measured in the remaininc patients. 
The present study does not support subtotal parathyroidectomy 
in ail patients with hyperparathyroidism. 

reh Surg 112:369-372, 1977) 


prospective study of both surgically and nonsurgieally 

“treated patients with primary hyperparathyroidism 
was mitiated at the Mayo Clinic in 1968.' One geal of the 
study was to determine how often hyperparathyroidism 
recur-ed after removal of a single enlarged gland resulting 
in 2 normal value for serum calcium. Several authors have 
reeeril]y suggested that multiple gland involvement or 
hyperplasia is the cause of primary hyperparathyroidism 
in Tram 30% to more than 50% of patients and that subtotal 
parathyroidectomy should be performed in all patients 
wita this diagnosis.** We found only a single enlarged 
glamc in 198 patients operated on between 1968 and 1970, 





Aecented for pudlication Dec 3, 1976. 

From the Mayo Clinic amd Mayo Foundation, Rochester, Minn. 

Eea» before the 84th anaual meeting of the Western Surgical Associa- 
tion, Coronado, Calif, Nov 15, 1976. 

Eepsint requests to Maye Clirie, Rochester, MN 55901 (Dr Parnell). 


Arch Surg—Vol 112, April 1€77 


~ - - 

E-S AON : $ ! s^- p 
en eg. but. E Ar Tu NM . 2 x » : og us. = ài j 39* 
ws uhr ee D i f^ d pu ug e ud M ECIP bed <4 P. nd Oa Pt [R A. 


and a probable recurrence rate of 196 in these patients at 
the time of this report does not support the concept of 
frequert involvement of multiple glands. A conservative 
approach to the surgical treatment of patients with 
primary hyperparathyroidism when only one enlarged 
gland is found seems justified. 


SUBJECTS AND METHODS 


Between 1968 and 1970, 244 patients were treated surgically for 
primary hyperparathyroidism. A single enlarged gland was 
removed in 198 patients, and multiple enlarged glands were 
removed in 23 patients. In 21 patients no enlarged glands were 
found, aad they continued to have elevated serum calcium values 
after operation; the results were considered negative or failed 
explorations. Two patients had no apparent abnormal parathyroid 
glands, but after surgical treatment, each patient's serum ealeium 
value returned to normal. A vascular pedicle leading to the 
mediastmum was severed in one of the latter patients. The 
postoperative course of the 23 patients with multiple gland 
enlargement forms the basis of a separate communication. 

Serum ealeium and phosphorus levels were measured during 
postoperative hospitalization and three months after operation. 
Almost all patients whose condition was followed up subsequently 
had these studies performed annually. This phase of the study was 
completed Dec 31, 1975. 


RESULTS 
Surgical Procedures and 
Identification of Glands 


Removal of one enlarged gland resulted in normal or 
below normal values for serum calcium during postopera- 
tive hospitalization in all 198 patients. In 70 of these 198 
patients, three glands were identified as appearing 
normal; in 64, two glands; in 40, one gland; and in 24, no 
glands. 
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S - The 24 pationts in fatur no additional glands were 
| identified included two who had previously urdergone 
x cervical exploration, with negative results; an enlarged 
p - glandi in each patient was found at sternotomy for medias- 
; tinal exploration. Five patients had previously undergone 
E _ thyroidectomy, and no attempt was made to identify 
= . additional glands once the enlarged gland was found. 
. During thyroidectomy for multinodular goiter or Hashi- 
moto thyroiditis, three patients were found to have a 
i © enaid tumor, and hypercalcemia was documented in 
E .. each patient during the operation. The abnormal parathy- 
Pis roid was the only gland identified in 14 patients at initial 
F S cervical exploration. 
—  — Biopsy confirmation of gross identification was obtained 
from one gland in 36 patients, two glands in eight patients, 
and three glands in three patients. An entire gland of 
E normal weight was removed as a specimen for biopsy in 
E. - three patients. 


Pathologic Aspects 


: . The weight of the single glands removed ranged from 60 
3 ; mg to 15 g. For the purpose of this study,:a normal gland 
. was considered to weigh less than 50 mg. 


- Tds Nine were considered mixed-cell types, and six 
EC were primarily of oxyphil origin. There was one parathy- 
- — roid carcinoma. 
- . . Two patients were members of kindreds in which hyper- 
parathyroidism affected other family members. Two addi- 
— tional patients had acromegaly and a pituitary tumor, but 
— mo ether family history of multiple endocrine neoplasia was 
known. 
One patient with parathyroid carcinoma was originally 
operated on for hyperparathyroidism in 1962. Recurrent 
hypercalcemia was noted in 1968. Five grams of parathy- 
roid tissue, considered to be malignant, were then 
removed, and she remained normocalcemic to the time of 
the most recent follow-up data, six years later. 


Postoperative Serum Calcium Values 


The duration of follow-up was determined from opera- 
~ tion to the latest determination of serum calcium value 
=- (Table). Two patients with no family history of hyperpara- 
.. thyroidism or multiple endocrine neoplasia hac normal 
— serum calcium values on discharge from hospital (fourth 
= postoperative day) that increased to 10.2 and 10.6 mg/dl, 
^ . respectively, three months after operation (normal, 8.9 to 
— 10.1 mg/dl). Unfortunately, both patients were then lost to 
Inc: follow-up. 
Four patients died and 21 were lost to follow-up during 
the first year after operation. Serum calcium values were 
normal for 1 to 11 months after operation in 19. Fifteen 
patients died and 11 patients were lost to follow-up in the 
sueceeding six years. In no patient with follow-up lasting 
more than three months was hypercaleemia known to 
recur. The serum calcium value was normal for 3 to 48 
months after operation in each of the 19 patients who died. 
Serum ealeium values were normal four to seven years 
~ . after operation in 150 patients. 
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Chief cells predominated in 182 of the single enlarged - 








Postoperative Complications 


Symptomatic hypocalcemia developed in eight patients 
during postsurgical hospitalization. Paresthesias and 
cramping of skeletal muscles affected six of the eight 
patients, and were attributed to “bone hunger” (increased 
deposition of extracellular fluid calcium in mineral-defi- 
cient hyperparathyroid bone). They all had large tumors, 
elevated serum alkaline phosphatase values, roentgeno- 
graphic evidence of osteitis fibrosa cystica, severe hyper- 
calcemia (212 mg/dl) and very high levels of serum 
immunoreactive parathyroid hormone. In two additional 
patients, carpopedal spasm developed with hypocalcemia 
and hyperphosphatemia due to temporary hypoparathy- 
roidism. The eight patients received oral doses of calcium, 
sometimes supplemented with vitamin D, for varying 
periods after operation. In each patient, caleium and 
vitamin D therapy could ultimately be discontinued, with 
maintenance of normal values for serum calcium and 
phosphate. Permanent unilateral paralysis of a vocal cord 
occurred in one patient who had previously undergone 
thyroidectomy. Pseudogout attacks occurred in two 
patients after operation. 


COMMENT 


Since the description of chief-cell hyperplasia in hyper- 
parathyroidism by Cope and associates‘ in 1958, estimates 
of its prevalence have varied from 18%' to more than 50%.* 
Microscopic appearance alone has often been the basis for 
this diagnosis, even though criteria by which hyperplasia 
and adenoma can be differentiated by light microscopy 
have not been well established.^ This lack of agreement 
among pathologists probably accounts for the differences 
in frequency with which hyperplasia is reported in the 
hyperparathyroid population. For this reason, we have 
preferred to use the terms “single” or “multiple” gland 
enlargement, rather than “adenoma” or “hyperplasia,” 
based on the gross appearance and the weight of the 
resected glands. 

In the present study, removal of a single enlarged gland 
restored the serum calcium to normal or below normal 
values in 198 patients during postoperative hospitalization. 
This result cannot always be equated with surgical cure, 
since the level of serum calcium may briefly return to 
normal after other surgical procedures requiring general 
anesthesia, or even after some negative or failed explora- 
tions. Indeed, two patients were hypercalcemie three 
months after operation and may have had recurrent 


Postoperative Follow-Up of Primary Hyperparathyroidism 
With Single Gland Enlargement 


Follow-up, yr No. of Patients (N = 198) 
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E . disease, though no abusi folowup Was posible ¥ We 
x  resognize that recurrent disease may also have developed 
-~ imother patients whose postoperative follow-up data are 
ie.  inedoquate. 

E . *Paloyan and associates* opted recurrent hrperpara- 
? ec — theroidism i in as many as 30% of patients with hrperpara- 
— . thxreidism when only a s:ngle enlarged gland was removed 

and the remaining glands were identified by gross inspec- 

tien. Hyperplasia was described in 50% of »atients, 
^. leading so the recommendation that all parathyroid t ssue 
= be removed except a remnant of 50 to 100 mg in every 
patient with hyperparathyroidism. Sixty-five patients thus 
treated between 1965 and 1970 showed no evidence of 
reeirrent hyperparathyroidism, though the duration of 
follow-up was not stated. Permanent hypoparatkyroijism 
— vecurred in 3% of patients.* 
Haff and Armstrong? described 59 patients with hyper- 
= paeathyroidism, 32% of whom were considered to nave 
= ehisf-eel hyperplasia. Subtotal parathyroidectomy re- 
sul ed in permanent hypoparathyroidism in 5%. Hypercal- 
cemia recurred in two of five patients with hyoerp asia 
.... when less than three glands were removed. 
lfe Eruining’ encountered single gland enlargement ir 134 
|. (525) of 255 patients with hyperparathyroidism operated 
- . on 5etween 1950 and 1970. Only macroscopically enlarged 
~ glands were removed, and permanent hypoparathyroidism 
ocearred in 1.2% of these patients. Hyperparathrroicism, 
possibly recurrent, developed in 2.7% of the patients. 
_ bomarus and associates* found a single adenoma in 
792% of 274 patients operated on between 1956 and 1970. 
Surgical treatment similar to that performed in our series 
led zo recurrent hyperparathyroidism in 1%. Three patients 
had permanent hypoparathyroidism, though only ene had a 
single enlarged gland removed. 

Falmer and co-workers’ reported single gland enlarge- 
. . ment in 85% of 250 patients operated on between 1958 and 
- . 1973. Only grossly enlarged glands were removed. Hyper- 
|»... parathyroidism recurred in one patient, and two patients 
~ ha@ permanent hypoparathyroidism. A similar experience 

= wit» recurrent hyperparathyroidism was described by 
‘Muller. 
= Hok and associates" noted “hyperfunction in more 
E . tha» one parathyroid gland" in 20% of 121 patients 
Operated on between 1960 and 1974. They advised subtotal 
|. parathyroideetomy when multiple glands were grcssly 
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and a ffth gland was not evident, as well as when multiple — . 
endocrme neoplasia, familial hyperparathyroidism, or mid | b> 
chronic renal insufficiency was diagnosed. Late recurrent — E | 
hypercalcemia developed i in less than 1%, and gc. E 

hypoparathyroidism, in 4% of patients. $: e | 
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apprecāble number of modi with recurrent S giu E 
should have been encountered during our study of the. ud 
results of conservative surgery. A probable recurrence rate — 
of 1% and no instances of permanent hypoparathyr dism n | 
appear to support our conservative approach to treatment (3 * m 
when a single enlarged gland is found. cS Bo | 
Manr patients with hyperparathyroidism are discovered — E 
during : serum screening procedures in the course of rou- 
tine health examinations, and have primarily biochemical E D: S 
evidence of the disease. Surgery in many of these patients | d * 
is unde*taken prophylactically. In this group, as well as in. 
those patients with symptoms or complications of the o 
disease it is important to remove only the amount of uH JS 
parathyroid tissue necessary to restore the serum calcium . ee | 
value © normal and to avoid recurrent hyperpara a 
thyroid sm or permanent hypoparathyroidism. vk | B 
The -ationale for subtotal parathyroidectomy in. the d 
presenc? of multiple enlarged glands, especially ae. ti D 
coexistmg with multiple endocrine neoplasia, familial | 
hyperpzrathyroidism, or chronic renal insufficiency, is. well 
establimed. If hyperparathyroidism recurred often after - 
the renpval of a single enlarged gland when the remaining - ' 
identified glands appeared normal in size, justification for — . 
subtota parathyroidectomy in the presence of enlarge- 
ment of a single gland would exist. We do not believe the A N 
results of the present study support such surgical recom- ` 
mendat ons. s M 
The eecision concerning the extent of A SUE 
tomy słould be made by the surgeon for each patient, 
based oa the number, location, and gross appearance of the — 
identified glands, as well as on information concerning 
possible coexisting factors that may predispose to multiple E 
gland involvement. The wisdom of the decision becomes 
evident when long-term postoperative results are studied — 
for the -requency of persistent or recurrent hyperparathy- ——— 
roidism and permanent hypoparathyroidism. er 
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Discussion 


MzLviN A. Brock, MD, Detroit: Dr Purnell and his associates 


.. Lave presented a massive experience that should place in proper 
-= perspective the clinical significance of multiple gland involvement 
in primary hyperparathyroidism. The evidence appears over- 
_ whelming that single gland involvement is by far the precominant 
_ abnormality, that removal of the gland controls the d-sease in 
= more than 99% of patients; and that routine, or even frequent, 
_ Subtotal parathyroidectomy is not needed or justified. 


Our experience agrees with theirs except that multiple gland 


. involvement has been slightly greater, present in approximately 
2096 of patients with primary hyperparathyroidism. This is 
~ probably due to our relatively greater frequency of patients with 
. multiple endocrine neoplasms and familial hyperparathrroidism. 


We also agree that the reported variations in multiple gland 
involvement relate to variations in the number of patients with 
predisposing factors, as well as in interpretation of mizroscopic 
findings by pathologists, there being a lack of precise criteria for 


- hyperplasia. Late recurrence of hypercalcemia develops in less 
. than 1% of patients in our experience also. This low figure now 
. . appears to be well established. 

. Of interest is that the first two patients recorded to have had 
= Operation on the parathyroid glands for primary hyperparathy- 
Si roidism demonstrated the two major problems that still plague 
.. surgeons. First, the patient for whom Mandl removed a parathy- 
- roid tumor had multiple gland involvement demonstrated by the 


finding of a second parathyroid tumor at autopsy, which followed 


an unsuccessful second neck operation. All are familiar with the 
. other patient, Captain Martell, in whom the parathyroid tumor 
- located in the mediastinum was so elusive. 


Multiple gland involvement, although not frequent, is, however, 


. areal problem. Persistent hypercalcemia following operations has 


been more common than late recurrence. In our experience, at 


. least two thirds of patients with multiple gland involverrent have 


demonstrated predisposing factors. The remaining patients, in- 
cluding those rare ones with only slight enlargement of all 
parathyroids, make necessary the evaluation of all parathyroid 
operations. We advocate selective subtotal parathyroidectomy for 
patients known to have predisposing characteristics anc those in 
whom more than one gland is found to be enlarged. Eecording 
weights of parathyroid glands removed is important. 

Relative to terminology, we would like to support the terms 
"single" and "multiple" gland involvement in characterizing 


E patients with primary hyperparathyroidism. We, too, have become 


disenchanted with the terms “adenoma” and "hyperplasia." In the 


. past, we utilized designations of single or multiple tamors of 


parathyroids, but agree that the terminology suggested in this 


. report is preferable. 


I would appreciate comments from Drs Purnell and Beahrs on 


M. two items. First, in their report are mentioned 23 pztients in 
whom multiple gland involvement was found. Does this group 


= include any patients in whom at the initial operation only a single 
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gland was -emoved, and the patient thought to represent single 
gland invobement? Second, 21 patients were recorded as possess- 
ing no abnermal parathyroid glands, but hypercalcemia persisted 
postoperatively. Although this is a separate and significafit 
matter, dic they observe any major characteristic of this group? 

J. ENcLE3ERT DuNPHY, MD, San Francisco: I would support the 
authors’ thesis from data compiled at the University of California 
by a late member of this society, Dr Leon Goldman, Dr Thomas 
Hunt, and a junior colleague of ours, Dr Orlo Clark. In this entire 
group, the recurrence rate from 295 patients was 3.7%. In 
accordance-with what has been said earlier today, in patients with 
multiple emlocrine adenomatosis or familial hyperparathyroidism, 
there was a recurrence rate of 33%. The same is true in parathy- 
roid cancer. 

However, if the initial operation, regardless of diagnosis, was 
done in our department, the overall recurrence rate was 2.7%, 
indicating hat if you routinely expose all four, or sometimes five, 
glands, the-overall recurrence rate will be low, and if we eliminate 
endocrine adenomatosis or familial hyperparathyroidism, the 
overall recurrence rate was 0.4%. Certainly, under these circum- 
stances, if one is capable of thoroughly dissecting out each 
parathyroid, there is no indication for radical subtotal removal as a 
routine. ! 

Dr BEarRns: This presentation deals with the 198 patients in 
whom singe gland involvement was present. The 23 patients with 
multiple gand involvement and the 21 patients in whom no 
pathologie change was found, all undergoing surgery between 
1968 and 1970, are the subject of a second study. 

Of the patients who had persistent hypercalcemia following 
exploratior, in 70% of cases all four glands were identified. 
However, no pathologic condition was found. In these instances, 
one might assume that some other pathologic change was respon- 
sible for the hypercalcemia, or that more than four parathyroid 
glands were present, or possibly that the diagnosis was in error. 
Today, however, with accurate laboratory determinations and 
ability to determine the parathyroid hormone levels, a misdiag- 
nosis is un ikely. 

In a reeently reported study, the success rate of finding 
pathologic changes in the parathyroid at cervical exploration 
without the aid of sophisticated tests was 96% in primary cases 
and 75% ir secondary cases. 

We believe the data in this study support the facts that: (1) 
primary hrperparathyroidism is a single gland disease in 90% of 
patients; (=) removal of the one gland in these patients results in a 
cure of hypercalcemia in all except 1% or fewer; (3) pathologic 
changes im the parathyroid are not a reflection of hyperplasia or 
multiple gand involvement, except in a minority of patients; and 
(4) widespread use of 3% gland resection or subtotal parathyroi- 
dectomy is not justified and should be used in only selected 
patients ir whom the pathologic condition obviously involves more 
than one gland, or in patients with familial conditions. 
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$ Autotransplantation of the parathyroid to the forearm has 
been performed in eight patients following total or subtotal 
paratkyro:dectomy. The mass of gland implanted was approxi- 
mately one half that used in other series. Bilateral simultaneous 
parethormone levels drawn at three months after autografting 
revea higher levels in the autografted arm in every patient 
examined. Replacement calcium and vitamin D therapy were 
. witncisawn from two patients within eight months after transplant, 
anc 't-s anticipated that all patients will be off maintenance at 12 
months. Electron and light microscopy of grafted tissue has 
revealed viable glands with intracellular secretory granules, 
many mitochondria, anc little fat. Indications for autotransplan- 
tation inciude patients with refractory renal osteodystroohy, 
reopemtions for primary hyperparathyroidism, and extensive 
extiroative cancer surgery of the head and neck. 
(Arca Surg 112:373-379, 1977) 


utetraasplantation of the parathyroid glands has been 
i edvccated sporadically for many years.'* It is only 
recemty, however, that unequivocal clinical success has 
been demonstrated.’ Histological integrity of the trans- 
plan-ed parathyroid has been shown by several authors,*:*~° 
and etaers have proved functional integrity by immuncre- 
active parathormone (iPTH) assays.’ Wells et al have 
demenstrated, both histologically and functionally, that 
parathyroid autotransplan-ation can be performed in man 
with a high degree of suceess.* Before there can be wide 
clinica application of this technique, further experience 
must be gained and the indications more exactly definad. 
_ This report documents our results and approach to para- 
thyraic autografting. We have been particularly interested 
in the eptimum mass of gland to be grafted and its natural 
histery during the first year following implantation. 


SUBJECTS AND METHODS 
Patient Population 


Sewen-patients with chrenic renal insufficiency and renal osteo- 
dystreoky have undergone parathyroidectomy and autograftirg. 
Six were undergoing chronic hemodialysis, and one, peritoneal 
dialysis because of vascular access failures. All were hypercalcemic 
at some time during the course of their disease, but three were 
normeeacemic at tae time of most determinations. The seven had 
either e-tensive vascular caleification, pruritus, bone pain and 
osteitis ibrcsa by biopsy, or a combination of these. Usual 
methocs of treatment to prevent osteodystrophy, including oral 
phosphate binders, vitamin D administration, and calcium suppk- 
mentation with either oral caleium or high calcium dialysate, had 
been ursaccessful. The serum iPTH level ranged from 887 to 2,232 
pg/ml 'rormal, 255 + 92) preoperatively. Five underwent total 
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(four gland) parathyroidectomy and autografting. One (case 6) 
had three glands removed initially, and underwent autotransplan- 
tation at that time. The fourth gland was not loeated during the 


first opezation, and was subsequently removed at reexploration 


eight maths later. The seventh patient underwent subtotal (3% 
glands) »arathyroidectomy and autografting. The remaining 
patient (ease 8) underwent total parathyroidectomy for recurrent 
hyperparathyroidism of uncertain origin. Her preoperative serum 
calcium level ranged from 11.2 to 12.6 mg/dl, and the iPTH level 
was 1,54€ pg/ml. 


Preoperative Treatment 


The iP^H levels were determined by radioimmunoassay by a 
commercial laboratory. Six of the patients with renal osteodys- 
trophy were begun on a regimen of calcium lactate, 2 to 4 gm/day, 
and dihycrotachysterol, 0.125 to 0.250 mg/day, from seven to ten 
days prioz to operation. Routine dialysis (hemodialysis or perito- 
neal) was carried out on the two days preceding operation, and 
resumed 2$ hours postoperatively. 


Intraoperative Treatment 


All patients underwent neck exploration and parathyroidectomy 
using standard techniques. All four glands were identified by 
frozen sec ion prior to removal and autografting. The glands were 
placed immediately in cold Ringer lactate in an ice bath and 
minced imo 1 x 2-mm pieces. They were implanted into the 
musculatu-e of the forearm without the arteriovenous fistula 
using the technique of Wells et al,* the only modification being the 
reimplantation of 10 to 12 pieces of tissue instead of 20 to 25. 


Postoperative Treatment 


All were continued on calcium lactate and dihydrotachysterol 
therapy bezinning the first postoperative day, and oral calcium 
was increased as indicated. In addition, intravenously adminis- 
tered gluecnate caleium was occasionally administered for treat- 
ment of marked hypocalcemia. Those with renal insufficiency 
were additsonally treated with a high-calcium dialysate (5 mEq/ 
liter). Attempts were made to withdraw maintenance in the 
following »rder: oral caleium, dihydrotachysterol, and high- 
calcium bath. Venous blood samples were drawn simultaneously 
from each erm for iPTH assay at two to three, six, and 12 months 
after autosransplantation. Patients. were readmitted to the 
hospital at varying intervals for biopsy of the autografts while 
under local anesthesia. Intervals were chosen so as to obtain 
representat ve samples throughout the first year following trans- 
plantation. 3iopsy specimens were stained with hematoxylin and 
eosin for light microscopy, and fixed in glutaraldehyde for elec- 
tron micros-opy. 


RESULTS 


There were no postoperative complications prolonging 
hospitaliza-ion beyond the 10 to 14 days required for 
regulating the serum caleium level. In one patient, an 
incisional hematoma developed, which was aspirated at 72 
hours afte- operation. There was one late death in this 
series (case 6). This patient died three months postopera- 
tively after suffering a respiratory arrest unrelated to his 
parathyroie surgery. 

The resutts of biochemical evaluation at three months 
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autografting 
the upper limits of normal. Postoperatively, the iPTH 
- levels had decreased into the normal range in all patients 
. who had undergone total parathyroidectomy ard auto- 


| grafting. The two patients in whom the levels remained 
elevated at three months (cases 2 and 6) were those in 


2 hora parathyroid tissue was left in the neck at the time of 
-autotransplantation. The first (case 2) underwent subtotal 
parathyroidectomy with a piece of parathyroid tissue the 


size of a normal gland left in situ. An intact hyperplastic 
gland was left in the neck at the original operation in the 


. second patient (case 6). The iPTH levels shown in the Table 


for this patient are from samples drawn while both the 
intaet gland and autografts were functioning. In all 
patients, the iPTH level in the venous blood from the arm 


with the autograft has been higher than in the contralat- 


eral arm. This held true for both patients with residual 
parathyroid tissue in the neck, although the levels were 
higher and seemed to reflect the mass of gland remaining. 
There have been no instances of hypercalcemia postopera- 


. tively, and the serum calcium level has in general reflected 
- replacement therapy. In two patients, caleium and dihydro- 


tachysterol therapy was discontinued at eight and six 
months postoperatively, and both remain normccalcemic. 


_ Two others are taking minimal doses of calcium or dihydro- 
- tachysterol or both, and we anticipate withdrawing main- 
tenanee therapy in the remainder by twelve months post- 
operatively. The continuation of maintenance therapy may 


be more a reflection of follow-up rather than -ailure of 
autograft function. All seven patients with secondary 
hyperparathyroidism take part in a self-hemodizlysis pro- 
gram, and live inconvenient distances from the hospital. 


ES. = Accordingly, follow-up clinic visits are scheduled at two- or 
= three-month intervals, and we have elected to withdraw 


ealeium replacement slowly for the safety of the patient. 

Light microscopy of an autograft biopsiec at nine 
months following implantation shows primarily chief cells 
and very little fat (Fig 1). This particular autograft had 
been in place concomitantly with a residual gland in the 
neck, yet histologieally is a functionally active gland. 
Electron mieroscopy shows large numbers of mitochondria 


= M and scattered intracellular secretory granules (Fig 2). 
= [Identical findings were seen in biopsy specimens taken at 
= . three months postoperatively in the other patient with 
= residual parathyroid tissue, and in biopsy specimens of 
= those with total parathyroidectomy. Viable parathyroid 


— tissue has been obtained in all patients undergoing biopsy, 


$ = n and the cytologic findings were those of functiorally active 
glands. 


The following are representative case histories that 
illustrate the speetrum of parathyroid autografting: 


Case 1.—A 60-year-old man was referred for chronic dialysis. He 


— had progressive chronic renal insufficiency since 1966. He was 









known.to have been hypercalcemic since 1972, and for six months 


. . had intractable pruritus (Fig 3). Peripheral pulses were markedly 


diminished in all extremities, and roentgenograms revealed exten- 
sive vascular calcification and bone resorption (Fig 4). In January 
1976, total parathyroidectomy and autografting were performed. 
Two attempts to create internal arteriovenous fstulas were 
unsuecessful, and he was begun on chronic peritoneal dialysis in 
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calcium was required intermittently in addition to that given 
orally. Three early attempts to decrease the replacement require- 
ment were unsuccessful, but the fourth attempt at seven months 
postoperatively was successful. More diffieulty has been encoun- 
tered in withdrawing replacement therapy from this patient than 
the others. This may be related to technical problems, as he 
underwent transplantation early in our experience, or it may have 
resulted from decreased blood flow secondary to the vascular 
calcification. His iPTH levels, however, indicate functional para- 
thyroid tissue is present (Table) and we anticipate eventual 
complete withdrawal of drugs. 

Case 4.—A 45-year-old man with progressive chronic renal 
failure who has been followed up since 1971 was begun on self- 
hemodialysis in 1972, and has been hypercalcemie since that time 
(Fig 5). Pruritus and bone pain subsequently developed, and 
biopsy revealed osteitis fibrosa. There was no improvement with 
medical therapy, and a total (four gland) parathyroidectomy and 
autotransplant was performed in March 1976. Postoperatively, his 
replacement therapy was progressively decreased and stopped at 
six months. He is presently normocalcemic. This patient 
represents the less complicated case, and is more typical of the 
early natural history of the autografted parathyroid. 

Case 6.—A 55-year-old man with progressive chronic renal 
failure since 1948 began self-hemodialysis in May 1974, and shortly 
thereafter was found to be hypercalcemic. The first elevated iPTH 
level was recorded in July 1974 (955 pg/ml). Pruritus and bone pain 
developed at that time, and bone biopsy revealed osteitis fibrosa. 
Although treated with various regimens of oral caleium, vitamin 
D, and high-calcium dialysates, his symptoms were progressive, he 
remained hypercalcemic, and the iPTH level remained elevated. In 
September 1975, three parathyroid glands were removed (the left 
upper gland was not found) and autotransplantation of ten 1 x 1- 
mm pieces of parathyroid tissue was carried out. Postoperatively, 
symptoms of hyperparathyroidism did not abate, hypocalcemia 
did not develop, and the iPTH level remained elevated (Fig 6). In 
March 1976, selective venous catheterization of the major venous 
drainage of the neck and mediastinum was performed (Fig 7), 
indicating residual parathyroid tissue in the left side of the neck or 

. upper mediastinum. His neck was reexplored in May 1976 and the 
hyperplastic gland was found high on the left side. Postoperative- 
ly, pruritus was relieved and he required replacement therapy 
with oral caleium and dihydrotachysterol. Biopsy of the autograft 
was performed one week following reoperation (Fig 1 and 2). 
Three months later, he was admitted to the hospital with conges- 
tive heart failure. He subsequently suffered a respiratory arrest 
and died in September 1976. 

Case 8.—A 61-year-old woman underwent bilateral subtotal 
thyroidectomy in 1949. No mention was made of the parathyroids. 
In October 1975 she was found to be hypercalcemic (12.5 mg/dl), 
and at operation a 920-mg parathyroid gland was removed. One 
other gland was identified but not biopsied. She was normocal- 
cemic only transiently after surgery, and her serum calcium level 
soon returned to 11 to 12 mg/dl. She was reevaluated in September 
1976 and found to have hypercalcemia (12.3 mg/dl), bone pain and 
resorption on roentgenogram, and pruritus. She had moderate 
derangement of renal function (creatinine level, 3.6 mg/dl; BUN, 
57 mg/dl), but had not been known to be azotemic prior to 1975, 
although she had documented proteinuria. Her iPTH level was 
1,546 pg/ml. 

At the time of operation, a total thyroidectomy and parathyroid- 
ectomy was performed with autotransplantation. Three enlarged 
parathyroid glands were identified, and hyperplasia was 
confirmed by histologic examination. The decision to remove all 
parathyroid and thyroid tissue was made because the number of 
parathyroid glands remaining was in doubt, and this was her third 
neck exploration. In addition, it could not be known with certainty 
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Fig 1.—Case 6. Histology of autotransolanted parathyroid tissue at nine months shows primarily 
chief celis and very little fat (hematoxylin and eosin; left, » 30; right, x 100). 


whether the basic disorder was hyperparathyroidism with 
seconra-y renal disease, or if the reverse was true. She Eas 
requirsc oral calcium and dihydrotachysterol therapy postopera- 
tively % maintain the serum calcium level at the lower l-mits of 
normal. 


COMMENT 


Histdlogic verification of viable parathyroid autetrans- 
plants aas been known since the time of Halsted’ This 
work was confirmed by others,*° and has been the primary 
impetu. for reimplantation of the parathyroids as it is 
done = current surgical practice.** Others have provided 

 evidemc? of functioning autografts in the presence of 
. residua parathyoid tissue in the neck, but hiscologic 
.  verifica-ion was lacking.” It has remained for Wells et al’ to 
. demen=rate histologic and functional integrity coacomi- 
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tantly in ‘otally parathyroprival patients. We have sought 
to confirm this work, ascertain the optimum mass of gland 
to be reimplanted, and delineate more carefully the early 
natural history, in order to make this technique more 
clinically useful. In addition, based on our experience, we 
have formulated distinet impressions regarding indica- 
tions for »arathyroid autotransplantation. 

The results in our series of patients support those from 
the larger series reported by Wells et al. Minced parathy- 
roid tissue reimplanted into muscle has histologie and 
functional integrity, and can maintain calcium homeosta- 
sis. It is not yet clear at what point following autografting 
the tissue becomes functionally effective; it can occur as 
early as six months, but may be delayed up to 12 months or 
more (Table). There may be several factors contributing to 
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- Fig 2.—Composite electron micrograpas of autotransplanted parathyroid tissue at nine months. There 
are secretory granules present and large numbers of mitochondria (left, x 6,000; right, x 15,000). 


: Fig 3.—Case 1. Clinical course following parathyroid autotransplantation (PTX indicates parathyroidectomy; PAT, parathy- 
roid autotransplant; iPTH, immunoreactive paratrormone; R, right, and L, left). 
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this zriability, including handling of tissue, surgical 
trauma and blood supply, but almost certainly a gland- 
mass «Tect will have the most influence.* It is reasonable 
to as me that if a greater portion of gland is autog-afted 


, 


the tae required to attain normal homeostasis will be 
reduex. In this regard. there is little data to indicate the 





Fig 4.—-ain roentgenogram of hands in patient with renal 
osteodysophy (case 1). Bone rssorption and extensive cakifice- 
tion in &e ital arteries is evident. 
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amount cf gland that should be reimplanted. Wells et al 
used 20 tc 25 pieces, 1 X 1 to 2-mm in size, and have shown 
this to be effective.*'* We arbitrarily chose a gland mass 
approximately one half that of Wells et al, and it likewise 
seems to be effective (Table). The bulk of our patients, and 


those of Wells et al, have secondary hyperparathyroidism : 


and renal osteodystrophy unresponsive to the usual 
management. With few exceptions (ie, transplant eandi- 
dates), nothing will be done to correct the underlying cause 
of the disorder, and the patients remain at risk for 
recurrent osteodystrophy. We have thought that if a 
smaller gland mass were effective in maintaining homeo- 
stasis, it was advisable to use it. 

The clinical course postoperatively is complicated by 
hypocalcemia of varying degrees. To ameliorate this as 
much as pessible, we have started oral caleium and dihydro- 
tachysterc! therapy ten days prior to parathyroidectomy, 
in order to-enhance positive calcium balance and obtain the 
maximum vitamin D effect at the time of operation. These 
drugs can 5e withdrawn after surgery as indieated by the 
serum caleium level, with most patients requiring no 
replacement after 6 to 12 months. 

Indicaticns for parathyroid autotransplantation are not 
yet firm. Although renal osteodystrophy is eommon in 
patients with chronic renal failure" and may persist after 
renal transplantation, we agree with others that parathy- 
roidectomy is indicated only oecasionally.'''* Those who are 
candidates for parathyroidectomy have been treated with 
phosphate binders, oral calcium and vitamin D, and high- 
calcium dialysates, and yet have unremitting osteitis 


Fig = —Case 4. Clinical course following parathyroid a.itotransplantation (PTX indicates parathyroidectomy; PAT, parathyroid 
auteccansplant; iPTH, immunoreactive parathormone; R, right; and L, left). 
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E "s fig 7. —Case 6. Results of selective venous catheterization for 
= immunoreactive parathormone (iPTH). Numbers indicate iPTH 
B levels at various sites in pg/ml, (normal, 255 + 92 pg/ml). Missed 
EU E gland NPE found at supama pole of left lobe of thyroid. 


i I bois. pruritus, metastatic caleification, or vaseular 
MR |. ealeifications. Certainly concomitant autografting is indi- 
-cated in this population. If the smallest effective gland 
massis used, future problems with osteodystrophy may be 
VARRER obviated. Autografting into the forearm i insures a techni- 
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Fig 6.—Case 6. Clinical course following parathyroid autotransplantation (PTX indicates parathyroidectomy; PAT, 
parathyroid autotransplant; iPTH, immunoreactive parathormone; R, right; and L, left). 


cally easier reoperation for recurrence than reexploration | 


of the neck. Primary hyperparathyroidism may be divided 
into those with adenomas and those with hyperplasia. It 
has been our experience, and that of Purnell et al (see 


p 369), that most cases of primary hyperparathyroidism are 


due to adenomas, and that removal of this gland is 
curative. We see no reason for autografting in this situa- 


tion. Similarly, we have had no reason to doubt the efficacy - 


of subtotal (3!»? glands) parathyroidectomy for hyperpla- 
sia," and do not advocate total parathyroidectomy and 


autografting for this disorder." However, reoperation for 


recurrent hyperparathyroidism presents two difficult 


problems: identification of all glands and their tenuous © 


blood supply, and determination of the correct diagnosis 
(adenoma vs hyperplasia). If either of these two difficulties 


exist, it is probably advisable to remove all parathyroid . 


tissue and autograft to the forearm, thus eliminating the 
possibility of a third neck exploration. 

Extensive extirpative cancer surgery of the head ma 
neck, particularly total thyroidectomy, can be associated 
with a 25% incidence of hypoparathyroidism.'*'* As there is 


no parathyroid disorder in these cases, steps to aveid this 


complication are necessary. If removed or devascularized 
glands are identified during these dissections, they should 
be carefully confirmed by frozen section and autografted 
to the arm. The arm is chosen in order to remove the glands 
from the cancer field, which may be subject to subsequent 
external or radioisotope radiation or reoperation. Other 
thyroid operations have a much lower incidence of hypo- | 
parathyroidism, and the glands should be preserved in situ. - 


Hypocaleemia following resection for thyrotoxicosis (up to A 


25% incidence) is not currently thought to be due to 


ry poparathyroidism, 1119 dnd fissa qua. b is not indi- 2 


cated. 
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trophy -emains an importent 1 nod 
- tively reduees the mass of parathyroid tissue, thus reduc- 
ing the preduction of parathormone. Clinically, this is 
manifested by less bone resorption and alleviation o? bone 
. pain, „improvement in pruritus, and slowing of the rate of 
H etastatic ealeification. Total parathyroidectomy fo lowed 
_ by afitografting may be particularly useful in the patient 
who is not a renal transplant candidate. Placing the 
| Seite parathyroi tissue in the forearm makes it easily 
. accessible, and obviates the need for future neck explora- 
tion for recurrent hyperparathyroidism. This has oovious 
implications for complicated cases of recurrent primary 
— hyperperathyroidism i in which reoperation is required. 
— The technique of autotransplantation requires meticu- 
. lous dissection, but should present no particular prcblems 
rd those familiar with parathyroid surgery. The critical 
; . factor would appear to be the mass of gland to he 
| implanted. The aim of autografting is to eliminate hypo- 
| .. parathy-oidism and approximate normal calcium homeo- 
ange hh ths respect, care should be taken to avoid auto- 
grafting a tissue mass that may eventually give rise to a 
Ur recurrert hyperparathyroid state. 
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" : Discussion 


-Mervis A. BLOCK, MD, Detroit: Drs Burnett, Thompsoa, and 
B: om ur Lave addressed themselves to two questions concerning 
a nad surgery. First, should deliberate total shal ied 
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Burnett an bi Sega MR confirmed the reports of Wells. eto 
al, that current techniques, including fine slicing of parat NEU. 
glands, permits uniform, or nearly upHorDE Success of. autotrans- E 
plantation. | m a 
Although we have in the past autotrans| SERNA parathyroid 
tissue in the neck, our experience with autotransplantation tothe - 
forearm is limited to three patients i in whom total thyroidector um 
or subtotal parathyroidectomy left in question the viability of. the Se Acad 
residual parathyroid tissue. We agree that, if edm s 5z 
parathyroidectomy with autotransplantation is to be done, th ws! As 
patients with symptomatic hyperealcemia related to ehronie | i 
insufficiency are the prime patients for consideration. Although 
we have not found parathyroid surgery to be frequently necessary SS 
for this reason, subtotal parathyroidectomy has controlled the © E E 
hypercalcemia, except possibly for one patient. This. patient - 3 3 
required reoperation to remove a remnant of parathyroid tissue - BS. x. 
left after subtotal parathyroidectomy, which had left the patient - 3 aq 
with recurrent symptomatic hypercalcemia. dt rs d 
We have been disturbed, however, to note that some patients: ote : 
have normal serum calcium levels but elevated levels of serum | EE 
parathyroid hormone after subtotal parathyroidectomy for s; np- 
tomatic hypercalcemia related to chronic renal insufficiency. Th 
meaning of this is not clear to us now. We noted that Dr Burnett | 2: 
and associates found elevated levels of serum parathy D 
hormone in two patients of their series who had residual. parathy-. m 
roid tissue in the neck in addition to the autotransplanted - ON 
tissue. T E 
There are indications other than chronic renal insufficiency ion : 
autotransplantation of parathyroid tissue into the forearm. These — 
include those patients requiring total or subtotal thyroidectomy in ars 
situations not permitting preservation of viable parathyroid EM GC 
glands, subtotal parathyroidectomy in patients in whom the — m 
viability of residual parathyroid tissue is in doubt, and reoperation: cO. 
for parathyroid or thyroid problems during which viable parathy- E. E | 
roid tissue cannot be definitely preserved. It is to be noted. that, — cM 
even though it may seem that viable parathyroid tissue. A l 





A Ry 









preserved during early stages of an operation, sponging or. m 
manipulation during later stages of the procedure may injure this | - E 
parathyroid gland. PA 
We would like to ask Dr Burnett and his associates if their = 
experience provides information on the frequency of recurrence of E 
symptomatic hypercalcemia after subtotal parathyroidectomy in — e 
patients with hyperparathyroidism related to chronie renal | A TM 
insufficiency. MES 
Dr Tompson: In answer to Dr Block's question, we have had E 
only one patient in whom we have thought it was necessary for — 
reexploration and removal of additional tissue for recurrent (1 


hypercalcemia, after a 3% gland removal. On occasion the para- CO 
thormone (PTH) level is elevated after 344 or 3% glands have been B 


“a 
removed, but we are not sure of the clinical significance, as the — — 
PTH levels do return to normal when they are followed up for —  - 
longer periods of time, such as six to nine months. E 

We are concerned that after removal of 3% glands, the — 
remaining !4 gland may be damaged or its blood supply impaired —— — 


unbeknownst to us at the time of operation, and that hypopara- —— 
thyroidism will eventually develop. For this reason, we are trans- — 
planting 12 small pieces of parathyroid tissue into the forearm. = 
The renologists are really more or less in control of these ^ 
patients, and they seem to be much happier now that we are — 
removing four glands and implanting a portion in the arm, as they __ Co 
follow up the patients more closely, and they tell us that it is much — EN - 
easier to control the electrolyte count. They are also able to) ee 
discontinue supplemental drug therapy completely within me D 
times six, nine, or 12 months. EEG. 
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. Thyroid Disease Following Irradiation 





for Benign Conditions 


Jack Swelstad, MD; Edward F. Scanlon, MD; E. Dennis Murphy, MD; 


Raphael Garces, MD; Janardan D. Khandekar, MD 


* One hundred twenty-five patients with a history of prior 
irradiation to the head and neck region for benign disease 
underwent thyroidectomies between 1967 and 1976 at Evanston 
Hospital. One hundred twenty-four had a palpable abnormality. 
Forty-two had carcinoma, and nine of these had rodal metas- 
tases. Palpation was found to be more accurate than thyroid 


isotope scan in finding carcinoma within an abnormal gland. 


Some form of irradiation thyroiditis was found in ore half of the 
resected specimens. 
(Arch Surg 112:380-383, 1977) 


Dp" and Fitzgerald first reported the relationship 
between thymic irradiation of infants and subse- 
quent development of thyroid carcinoma in children in 
1950.' Later studies have reported an increased incidence 
of benign and malignant nodularity of the thyroid in 
patients undergoing irradiation for other benign condi- 
tions of the head and neck.: 

Today, we find ourselves dealing with a large population 
of patients with a history of prior radiotherapy to the head 


and neck region who have potential or minimal disease. 


Many earlier studies, especially retrospectiv2 series of 
thyroid carcinomas, are diffieult to compare with the 
present asymptomatic population. In the past, when 
thyroid carcinoma presented with symptoms, it was often 
far advanced, and aggressive surgical therapy was neces- 
sary. Postoperative morbidity was significant and meta- 
static disease common. 

Questions now arise as to the best methocs of recall, 
evaluation, treatment, and follow-up. This article reports 
our experience with preoperative and operative treatment 
of this population at risk. 


SUBJECTS AND METHODS 


Evanston Hospital is a 525-bed hospital providing comprehen- 
sive medical care to many of the northern suburbs of Chicago. 
Radiotherapy for benign conditions of the head and neck was 
widely practiced in this area in the past, as is true of the Chicago 
area in general. 


Accepted for publication Dec 28, 1976. 
From Evanston Hospital, Evanston, Ill, and Northwestern University 


. Medical School, Chicago. Dr Swelstad is an American Cancer Society 


Surgical Oncology Fellow. 

Read before the 84th annual meeting of the Western Surgical Associa- 
tion, Coronado, Calif, Nov 15, 1976. — | 

Reprint requests to Department of Surgery, Evanston Hospital, 2650 


- Ridge Ave, Evanston, IL 60201 (Dr Scanlon). 
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Since 1967, 125 patients with a history of prior irradiation have 
undergone thyroidectomies. One hundred nineteen (95%) were 
operated on since 1973. Eighty-two of these patients (67%) were 
referred by private physicians aware of the relationship of prior 
irradiation and thyroid disease. Recently, because of educational 
announcements from mass media, many enlightened patients 
have sought medical examination on their own initiative. Ten of 
the patients operated on underwent irradiation at Evanston 
Hospital, and were recalled by the radiotherapy department. An 
additional, 12 were recalled by other institutions, mostly Michael 
Reese Hospital, and informed of their increased risk of thyroid 


cancer. The remainder (19 patients) were referred for surgery 


from our Irradiated Thyroid Evaluation Clinic. 


RESULTS 


Among the operated group, 88 (70%) of the patients were 
female. The span of age at the time of operation was 10 to 
15 years; 93 (75%) were between 25 and 40 years old. The 
average time interval between irradiation and surgery was 
27 years. 

Table 1 lists the various reasons for irradiation and the 
frequency in our series. Unlike irradiation for thymus and 
tonsils and adenoids, the acne and eczema group received 
variable, often quite high, dosages of radiation, and often 
displayed typical skin changes later in life. An inereased 
incidence of skin cancers, mostly basal cell carcinomas, was 
found in this group. Seven of the patients underwent 
irradiation several different times throughout life for 
unrelated problems (ie, tonsils and acne). | 

One hundred six patients (85%) in our series was asymp- 
tomatic. Generally, abnormal palpation, with or without an 
isotope scan, was the reason for referral for surgery. 
Twelve patients had a mass in the neck, and six had some 
type of thyroid dysfunction, generally hypothyroidism. No 
patient had metastatie disease, hoarseness, or airway 
obstruction. 

Preoperative thyroid function studies, performed in 37 
(30%) of our patients, were generally normal. Antithyroid 
antibodies, obtained in 30 consecutive patients, were 
abnormal in five patients, and all five had chronic lympho- 
cytic thyroiditis in the resected specimen. Thyroid isotope 
scans were done preoperatively on 100 patients; 94% were 
abnormal (hot or cold nodules or marked irregular 
uptake). ' 

On preoperative physical examination, 124 (99%) of the 
patients had a palpable abnormality suspicious for neopla- 
sia. Only one patient with a normal examination and 
abnormal scan was operated on. One hundred of the 
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note that such expesure has occurred in a large segment of our 
populat.ea. I would ask the authors how both physician and patient 
might beter be in?ormed of tais cause-and-effect relationship, 


besides the implemented recall program outlined at their institu- 


tion. Peslips the American Cancer Society, The National Cancer 


Institutes or some similar organization could more nor 


develop aa appropriate detection program. 


All pewsicians should ask their patients whether they have 


undergone prior head and neck radiation treatment, as part of 


routine hstory assessment. I doubt that this is routinely done. - 
Onee patents with radiation exposure are identified, do the 

authors "commend annual examinations thereafter, since these _ 
patients are always at risk? Are technetium scans preferred over _ 
"I scams “or routine screening in these patients? Were any other | 
nonthyrorl tumors diagnosed i in this large series of patients, such - 
as paretic or other salivary gland tumors, as others are report- - 


ing? 


The very hich incidence cf multicentricity in tase carcinomas | 
supports the argument for total thyroidectomy. Dr George Block, 
at last year’s Western Surgical Association meeting, conduded 


that ir petients with prior neck radiation, total thyroidectomy 
appeared to be the procedure cf choice. The major question is 


whether tais operation can be done safely. In our experience with — 


total thyrsidectomy, the low incidence of complications led us te 


conclude that this operation was preferred. The authors’ statec - 

low incidence of hypoparathyroidism may well increase with — 
longer fol ow-up. The entity of delayed chronic hypoparathyroid- —— 
ism, whüem is sometimes manifest years following thyrcid or _ 
parathyre«d surgery. raised the incidence of this complication. ir 


our own s ries. 


J. PrcxrzMAN, MD, Maywood, Ill: Our group at Loyola Univers ie 
sity, headed by Edward Paloyan, has recently become aware of - 
another wradiation-associated tumor, this being hyperparathy- 


roidism. Ia reviewing our cases of hyperparathyroidism, it now 


seems tha. over 25% were associated with a prior history of heac | ; 


and neek —radiation —— 


I woulé ake to ask the authors if they love seen in their ems: tr 
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series this similar incidence. 
STEPHEN E. REID, MD, Northfield, Ill: This is a study that was 


- done on a very selected group of patients that possibly had been 


overtreated because of their economie status in life, but we 
believed that this was a study that we should do to find what the 3 


= incidence was in these nodules that were palpated in patients 


following irradiation. 
Certainly, to do a routine total thyroidectomy would not be the 
conclusion drawn from this article, and I think that in a situation 


. where the chances of complications are great, a subtotal thyroidee- 
tomy would be done. 


OLIVER Howarp BEauns, MD, Rochester, Minn: p. September 


1975, a conference was held by the National Cancer Institute and 
attended by about 100 persons, physicians, surgeons, and inter- 


nists interested in this particular problem. In August 1976, a 


. document was being published and circulated by the National 
Cancer Institute based on the discussions at that conference. The 


American Cancer Society in the past year abstracted the discus- 


sions of that conference, and this has also been i pull in 


Cancer. 
Dr SwELsTAD: If we knew these things were Pod carcinomas, 


J we might approach them differently. What we are trying to do is 
select out of the population of irradiated patients those people who 
might have macroscopic palpable carcinoma. We happened to find 
. some occult carcinomas, but we are not Bpepm cally looking for 


them. | 
= Conservative surgery is fine, except that after the surgery you 
have got the same problem you had before: the thyroid i is still in 


= the neck, and the patient has to be continually followed up 
— throughout his or her life. If you reoperate, it is ances because 


of fibrosis and scarring. 
We recommend that the patients be psanitined c ona ‘els basis 


| ‘if they have a prior history of radiation therapy. Some groups are 
trying thyroid suppression in the people with a normal gland and 


prior history of radiation. We do not do that. We just follow them 
up with du aus 
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ANAEROBIC INTRA-ABDOMINAL 


INFECTIONS: 


A MATTER OF MORBIDITY AND MORTALITY 





© 1977 The Upjohn Company 


Beware the breached bowel 


Today, it is recognized that a rrajority of postoperative 
wound infections of the gastrointestinal tract are 
caused by contamination of the operative wound by 
endogenous organisms. When tFe bowel is opened by 
trauma, disease, or surgical manipulation, the 
organisms may gain access to the wound. Often, 
anaerobic fecal microorganisms are the cause of these 
infections. Even where visible spillage of contaminated 
bowel contents does not occur, tne rate of sepsis in 
"clean cortaminated" wounds is three times 
higher than in wounds contaminated only 
by bacterial fallout from the 
environment. 





Summary 


d 


es fragilis, clostridia species, and anaerobic cocci. 


Anaerobic fecal microorganisms ar2 frequently implicated in the 
majority of postoperative abdominal wound in ections. The major 
culprits ere Bacteroi 


Intra-abdominal anaerobic sepsis characterized by peritonitis and abscess 
formation usual'y starts between the seventh and tent postoperative days. These 
intra-abdominal infections are associated with a articularly high incidence of 
morbidity resulting in hospitalization ef patients for periods of 21 days to 80 days. 
As pert of the total management of serious intra-abdominal infections, successful 

.. antibiotic therapy should incorporate antibiotics indicated and effective against the 


ve anaerobic as vibs da as sthe eke pathogens that. are A des 


The anaerobic iiegy 

in virtually all intra-abdominal 
infectinas, there is a recurring trilogy 
of anaerobes that are seen either 
«goal 2 in combination, often ibis 

aerbes. 

Thiet ilogy is composed of 
Bacterz Jes fragilis, clostrid a 
species-and anaerobic cocci, _ 
particu erly peptostreptococci and © 


peptooeec: In studies, B. fragilis has ~ 


— been iscated from 65% of intra- 
— abdomral infections, clostridia i in 
* 60%, ena anaerobic cocci in 32%. 


n sepsis, the seventh 


postoperative day 
can be significant - 


Thec common wound 
ictions caused by aerobic. 
of anisms wea develop 
£ clinical signs — 
aroundthe 
fifth to seventh 
erue ER ! 
day. S eosis 
caus d by | 
anaerobic micro- 
s occurs laterin the post- 
or > period. jsually between 
he se | anth days. An intra- ] 
abdorr imal wound abscess that - 
occurs weeks to several months. 
postope atively is almost always 
due to 3aaerobic microorganisms, 
often Semen "m TON. iw 
bacterar | ne T 


Clinical iva: 
of infection npa. 
The rere presen nce of aerobic Or 


ug 


| anaerobc bacteria in an operative p 


incision "s not synonymous with 


d clinica infection. The differentiation. 


, betweemibacterial contamination and 


>i. & 


t} 
>. 


| out clinical signs i Is notan Miles d ! 


.. of morbidity | E S 
cond mortality - zac Nee 


1 at a 
EV ed 


Wound. infection i isa 1 Clinical n E 
. Evidence of wound d sepsis. incluces - 


wound tenderness that increases - 


progressively i in Severity. Initially 


there is fever without spikes, buf 
often spiking occurs in the afteraoon 


or evening , 'etuming to norma! by - 


morning. Its important to emphasize 
thata positive anaerobic culture with- 


Clinical course 


of anaerobic infections - 


The first event | in an anaerobic A 
intra- abdominal infection i is either. 


the usual progression is walling aff of 
the infection, and abscess formetion. 

These collections ; of pus can be E 
located intraper toneall ly,retro- — 


qv 


: peritoneally, or within the viscera. - 
Whether in the early peritonitis ‘Sage 


sie 


or in the later abscess stage, culure 
of purulent material yields anaesobes - 


 inthe majority of cases. In fact, 9% 


to 96% of intra- abdominal infecaions | 


| : occurring with bowel perforatior- fe 


have been reported to be associated 


Atttrénaerobic Bacteria. SCARE 


* E 


Unusually high i incidence 


Li us ^ 


i The fighter idonee o of anaerobic | 
wound infection (usually B. fragids 
and gram-negative organisms such 
as E. coh may both be isolated) fellows 
resection of the large t bowel — 10% to 


z 15%. An infection rate of 5% to D% 


may occur efter surgical procede res 


3 involving the biliary tract andsrmall - 


intestine, whereas the rate following — 
gastric or duodenal surgery is some- - 


what lower. tsheuld be bornein _ 


t 


mind that these nfection rates are 


ey 


a | “ 


C 


for elective operations. However, in 


emergency surgery for perforated 
 appendicitis, diverticulitis, or 
traumatic wounds of the intestine, 
the infection rate can approach 40%. 


Moreover, unusually long periods of 
. morbidity are generally associated 
with intra-abdominal abscesses. 
Periods of hospitalization ranging 


... from 21 days to 47 days for patients 
. with intraperitoneal abscesses and 


57 days to 80 days for patients with 
retroperitoneal abscesses have been 
reported. Mortality rates have 


.. been reported to range from 2% for 

.. patients with abscesses complicating 
generalized or localized peritonéis. and 
fthe patient su rvives early peritcnitis, - 


acute appendicitis to 10096 in 


patients with undrained hepatic, 


pancreatic, or retroperitoneal 
abscesses. 


The role ofc antibiotics 
in therapy 


Marked reduction in morbidity and 


3 mortality inanaerobic intra- abdominal 


infections is possible with earlier 


diagnosis, adequate surgical drain- 
age, and proper choice of antibiotics. 


Successful use of antibiotics in 
infections complicating intestinal 


surgery involves knowledge of the 


probable organisms likely to be 
found in various clinical settings, the 
susceptibility of these organisms to 


antibiotics, and the risk of the 
| infection to the patient in any given 


set of circumstances. In general, 


antibiotic therapy for serious intra- 


abdominal infections, whether in the 
acute phase or in the chronic 

abscess stage, should include drugs 
E manage anaerobic bacteria as well 


 asfacultative and aerobic organisms. 


For information on one antibiotic 
to consider in treating serious intra- 
abdominal infections caused by 
infectious anaerobes, please turn 


the page. 
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Therapeutic considerations... : 


Anaerobic activity: Cleocin* 
PO4 (clindamycin phosphate 
Injection) has proved to be effec- 
tive in a variety of serious intra- 
abdominal infections caused by 
susceptible anaerobic orga- 
nisms including gram-positive 
cocci, and gram-positive and 
gram-negative bacilli. Specifi- 
Cally, the activity of clindamycin i= 
has been established in the fol- ES 
lowing conditions: septicemia; 
serious intra-abdominal infec- 
tions such as peritonitis and 
intra-abdominal abscess; seri- 
ous infections of the female pel- 
vis and genital tract such as 
endometritis. nongonococcal 
tubo-ovarian abscess, pelvic 
cellulitis, and postsurgical 
vaginal cuff infection; serious 
lower respiratory tract infections 
Such as empyema, anaerobic 
pneumonitis, and lung abscess: 
and serious skin and soft-tissue 
infections caused by susceptible 
Strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
Streptococci. and clostridia? 

Since disc susceptibility testing with currant methods 

Is not reliable for anaerobes, in vitro dilution methods should 
be used to determine susceptibility to clindamycin. 
Also of value in serious aerobic gram-positive infections 
Caused by susceptible streptococci, staphylococci, and 
pneumococci. The use of Cleocin POs in gram-positive infec- 
tions has been investigated both clinically and bacteriologi- 
cally. Because of the risk of colitis, as desc-ibed in the 
WARNING box, before selecting clindamycin the physician 
should consider the nature of the infection and tne suitability 
of less-toxic alternatives (e.g., erythromycin). 

Indications include: serious lower respiratory tract in- 
fections such as pneumonia caused by susceptible staphylo- 
COCCI; serious soft-tissue infections such as deep abscesses 
and deep traumatic or surgical wound infections caused by 
susceptible staphylococci and streptococci; septicemia 
caused by susceptible staphylococci and streptococci; and 
acute hematogenous osteomyelitis caused by susceptible 
staphylococci. In many instances, the evaluated cases 


* Clostridia are more resistant than most anaerobes to clindamycin. Some species, e.g. 
C. sporogenes and C. tertium, are frequently resistant to clindamycin. 





have been secendary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, 
the organisms. proved suscepti- 
ble in vitro and were success- 
fully eradicated from the clinical 
lesions. 

Other therapeutic considera- 
tions: 

1. Cleocin POs (clindamy- 
cin phosphate injection) is 
clinically effective in serious 
infections caused by penicillin- 
resistant or penicillinase-pro- 
ducing staphylococci. However, 
Staphylococca! strains resistant 
to clindamycin have been en- 
countered, and susceptibility 
testing should be performed. 

2. Cleocin POs is useful in 
patients who are sensitive to 
penicillin. Clindamycin does not 
share antigenicity with the peni- 
cillins; however, hypersensitivity 
reactions have been reported 
Tet Fe, with clindamycin therapy. If a 

TOC— ^M hypersensitivity reaction occurs, 

the drug shoulc be discontinued. 

serious anaphylactoid reactions 

require immediate emergency 
treatment with epinephrine. Oxygen and intravenous corti- 
costercids should also be administered as indicated. 

Tous, Cleocin PO. can fill a need fcr both penicillin- 
sensitive patients and those with serious infections caused 
by penicillin-resistant staphylococci. 

As with all antibiotics, Cleocin POs should be used with 
cautior in atopic patients. Clindamycin Fas demonstrated 
cross-antigenicity with lincomycin. 

Cleocin POs should be reserved for serious infections 
where ess-toxic antimicrobial agents are inappropriate, as 
descrited in the Indications section of the brief summary on 
the following page. 


If significant diarrhea or colitis occurs during therapy, 
this antibiotic should be discontinued. (See WARNING 


box and summary of prescribing information on follow- 
ing page.) 
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` STERILE SOLUTION— FO 


Cleocin Phos 


(clindamycin phosphate injection,N.F.) c. 


CLEOC N* PHOSPHATE (clindamycin phosphate 
injectior) Sterile Solution— Fcr Intramuscular 
and Irt-svenous Use. 












WARNING 


Clincamycin can cause severe colitis which 
may end fatally. Therefore, it should be re- 
‘served for serious infections where less toxic 
antmicrobial agents are inappropriate, 
as described in the Indicetions Section. It 
Showd not be used in patients with nonbac- —— 
tena infections. such as most upper respiratory tract infec- 
tions The colitis is usually characterized by severe, persistert 
| dieraand severe abdominal cramps and may be associated 
| wit" the passage of blood and mucus. Endoscopic exemine- 
|. tiomamay reveal pseudomembranous colitis. 

Wren significant diarrhee occurs, the drug should be dis- 
com muecd or, if necessary, continued only with close observe- 
tion of the patient. Large bowel endoscopy has been 

. recommended. 
Areiperistaltic agents such as opiates and diphenoxylate 
: ahs atropine (Lomotil®) may prolong and/or worsen the cor- 
itcm. 

Derrhea. colitis, and pseudomembranous colitis have been 

obse-ved to begin up tc several weeks following cessation cf 
. therspy with clindamycin. 































Each rr sontains: 
clind=nycin phosphate equivalent to................ssssss 15C mg 
clindamycin base 
EE CORO ouest Le ru ee n Smg 
MV CRMC a. ads eS oae AA TROIS 0.5 mg 
water»r injectior................ fo Ry GU PA EP te it = N ae qs 


Indications: Clindamycin is indicated in the treatment of serious 
infectiocs caused by susceptible anaerobic bacteria. | 

Clindamycin is a'so indicated in the treatment of serious infec- 
tions Gu? to susceptible strains of streptococci, pneumococci, and 
Staphylococci. Its use should be reserved for penicillin-allergic 
patients or other patients for whom, in the judgment of the physician, 
a penici lin is inappropriate. Because of the risk of colit:s, as de- 
scribed n the WARNING box, before selecting clindamycin the ohy- 

| . Sician sould consider the nature of the infection and the suitability 
of less.t»xic alternatives (e.g., erythromycin). 

Anaerabes: Serious respiratory tract infections such as em pyema, 
anaerd®c pneumonitis and lung abscess; serious skin and soft 
tissue rfections; septicemia; intra-abdominal infections such as 
peritorits and intra-abdominal abscess yateally’ resulting from 
anaercb — organisms resident in the normal gastrointestinal tract); 
infectiors of the female pelvis and genital tract such asendometritis. 
nongonac-occal tubo-ovarian abscess, pelvic cellulitis and postsurgi- 
calvagial cuff infection. — 

. Strep'ecocci: Serious respiratory tract infections; serious skin and 
soft tissue infections; septicemia. 

ne! = ete Serious respiratory tract infections; serious skin 

. and x tissue infections; septicemia; acute hematogenous osteo- 

. slits 
"T'eumococci: Serious respiratory tract infections. 

Adjunctive Therapy: In the SURE treatment of chronic bone and 

joint imvections due to susceptible organisms. Indicated surgical 

| pude should be performed in conjunction with antibiotic 


A .. Bactemologic studies should be penvened to determine the caus- 

ative organisms and their susceptibility to clindamycin. 
Contraimclications: History of rypersensitivity to clindamycir or 

lincomycin. 

Waming== (Sce WARNING box.) Mild cases of colitis may respond to 

drug ntinuance alone. Maderate to severe cases should be 

manages promptly with fluid, e ectrolyte and protein supp'ementa- 

tion as Ee emi corticoids and corticoid retentior enemas 

. may hep relieve t 

eConsiderd 







e colitis. Other causes of colitis should alsc be 


A careul inquiry should be made concerning previous sensitivities 
to drugs and other allergens. Antagonism has been demenstreted 
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between clindamycin and erythromycin in vitro. Be- — . 
cause of possible clinical significance, these two . 
drugs should not be administered concurrently. $ 

Usage in CEDE. Safety for use in pregnancy 
has not been established. 

Usage in Newborns and Infants: When clindamy- 
cin phosphate is administered to newborns and  - 
infants, appropriate monitoring of organ system 
functions is desirable. 

Nursing Mothers: Clindamycin has been reported — 
| to appear in breast milk in ranges of 07 to 38. - 
m J — 

sage ir Meningitis: Since clindamycin does not diffuse ade- 
MUSEUM the cerebrospinal fluid, the drug should not be used in 
meningitis. 

SERIOUS *NAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: Review of experience to date suggests that a subgroup 
of older poms with associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these patients, they 
should be <arefully monitored for change in bowel frequency. Pre- 
scribe with» caution in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not imject intravenously as an undiluted bolus; infuse as di- — 
rected in package insert. Indicated surgical procedures should be 
performed in conjunction with therapy. Patients with very severe 
renal disease and/or very severe hepatic disease accompanied by 
severe mebolic aberrations should be dosed with caution and 
serum clincamycin levels monitored during high dose Ree 

Prescribe with caution in atopic individuals. During pro onged 
therapy, pe-iodic liver and kidney function tests and blood counts 
should be performed. Use may result inovergrowth of nonsusceptible 
organisms, particularly dae naid superinfection occur, adjust 
therapy as <linical situation dictates. Clindamycin has been shown 
to have nesromuscular blocking properties that may enhance the 
action of other neuromuscular blocking agents. Use with caution in 
patients reaeiving such agents. í , 
Adverse Reactions: Gastrointestinal: Abdominal pain, nausea, vomit- 
ing and diarrhea. (See WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been observed. Generalized 
mild to moderate morbilliform-like skin rashes are the most fre- 
quently reported of all adverse reactions. Rare instances of erythema 
multiforme- some resembling StevensJohnson syndrome, have 
been associated with clindamycin. A few cases of anaphylactoid 
reactions have been reported. [f a hypersensitivity reaction occurs, 
the drug sBould be discontinued. The usual agents (epinephrine, 
corticostercids, antihistamines) should be available for emer ency 
treatment cf serious reactions. Liver: Jaundice and abnormalities in 
liver functicn tests have been observed during clindamycin therapy. 

Hernatopoietic: Neutropenia, eosinophilia, agranulocytosis and 
thrombocy®penia have been reported; no direct etiologic relation- 
ship to coneurrent clindamycin therapy has been made. 

Local Reactions: Pain, induration and sterile abscess have been 
reported affer intramuscular injection and thrombophlebitis after 
intravenous infusion. Reactions can be minimized or avoided by 
giving deer intramuscular injections and avoiding prolonged use of 
Indwelling intravenous catheters. | 
How Supplied: Available as sterile solution with each ml containing 
clindamycia pacer ete equivalent to 150 mg clindamycin base. 
AmpoulesdfZand4ml. .— . E" 

Caution: Federal law prohibits dispensing without prescription. 

For additional product information see your Upjohn representative. 
J-5429-9 MEDB-5-S 
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Cleocin Phosphate 
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Benefits of an Intensive 
Community Surgical Audit Program 


David C. Ashbaugh, MD, John A. Lung, MD 


® ir addition to educational benefits, an intensive audit 
program has satisfied Joint Commission on the Accreditation of 
Hospæs requirements, allowed in-house Professional Stan- 
dards Review Organization accreditation, increased the percent- 
age o: surgery performed by qualified surgeons, and led to the 
establisament of an effective morbidity and mortality conference. 
Better methods of granting surgical privileges have beer devel- 
oped. and our accumulated statistics have been utilized to 
assure eur local press and public that we are practicing good 
quality surgery. 

(Arch Surg 112:389-390, 1977) 


udt procedures designed to evaluate medical ard 
A surgical care are being advocated by a number of 
agene es for a variety of reasons. They are now mandatory 
for Joirt Commission on the Accreditation of Hospitals 
(JCA) approval, and as part of the Professional Stan- 
dards Review Organization program. Hospital boarcs and 
the general public are demanding that doctors show procf 
of ma:rtenance of professional standards. Many physi- 
cians look askance at audit procedures as a form cf 
intrusioa on the practice of medicine and surgery, and 
some ar2 fearful of what it may reveal about practice 
habits. "ew people on either side have recognized that 
audit is »rimarily an educational tool. It has the impcrtant 
abilitr t» identify problem areas on an individual, depart- 
mental, and institutional basis. In a previous report, w2 
outlined the educational aspects of auditing and showed its 
effect or community practice.' We have also found that 
audit Pæ provided some unexpected tangible and intan- 
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gible benefits that have made the effort expended doubly 
worthwhi. This article reports these additional benefits 
that have accrued during a 34-year experience with 66 
audits of »ver 6,000 patient charts. 


RELATIONS WITH PRESS AND COMMUNITY 


The release of the National Surgical Study report and a 
series of articles by the New York Times on unnecessary 
surgery aad unnecessary deaths resulted in a chorus of 
criticism s&rom around the country. Our local newspaper 
printed ar editorial highly critical of medicine in general 
and surgery in particular. Using data accumulated through 
audits, we were able to document that the mortality rate 
for cholecystectomy was less than 1% for both acute and 
chronic chelecystitis, and that 408 appendectomies and 783 
hysterectomies were performed without a death. This 
resulted ina front-page story on the Sunday edition of the 
newspaper that was highly favorable to our surgical 
community The public was also assured that we were 
continuing to work hard to maintain quality care and the 
highest standards of practice. 


JCAH ACCREDITATION 


At the time of the biannual review by the JCAH in 1975, 
we were adle to document over 50 completed audits in 
surgery ane the surgical specialties. Each surgical specialty 
had done et least two audits, which was the minimum 
JCAH requirement for an entire surgery department at 
that time. Current JCAH standards are based on hospital 
admissions, and we still exceed these requirements. We 
were also able to document and satisfy JCAH require- 
ments on attendance at surgical staff meetings, since each 
weekly or monthly audit meeting qualified as a staff 
meeting. Partly as a result of these audit studies, both 
hospitals were given unconditional two-year approval by 
the JCAH. 
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PSRO 


In establishing PSROs, three requirements must be met: 
(1) concurrent review of hospital admissions, (2) medical 
care evaluation studies, and (3) profile development and 
analysis. Furthermore, section 1155E of Publie Law 92-603 
(PSRO law 1972) and section 112 of Publie Lzw 94-182 
provide for in-house review and mandatory reimbursement 
of Medicare billings in those hospitals meeting these 
standards. Our audit studies have met the requirement for 
medieal care evaluation, and have provided the statistical 
data necessary for profile development and analysis. An 
ongoing program of utilization review that was developed 
at the same time as the audit makes us qualified for in- 
house PSRO. This means that we can be reviewed by our 
own staff physicians on the basis of our own criteria, 
rather than being reviewed by outside paid reviewers, who 
often have no expertise in the field they are reviewing and 
even less knowledge of local practice. 


HOSPITAL ADMINISTRATION 
AND BOARD OF TRUSTEES 


Through our efforts in auditing, we have convinced the 
administration and board of trustees of our commitment to 
quality care and maintenance of standards. Our ability to 
back up our claims with hard statistical data has kept 
administrative intrusion into medical practice at a mini- 
mum. 


SURGICAL PRIVILEGES 


Shortly after audit was begun, a revision of surgical 
privilege forms and procedures was undertaken. As a 
direct result of audit studies and documentation of surgical 
practice, privileges of some physicians were reduced. 
Furthermore, serious deficiencies in surgical care that are 
documented by audit can become part of the physician's 
hospital record, and can influence the subsequent renewal 
of privileges, which is done on a yearly basis. [n the first 
three years of regular auditing, the percentaze of total 
operations performed by board-certified or board-eligible 
surgeons rose from 86.5% to 97.1%. In one instance, surgical 
privileges were denied and hospital staff privileges were 
revoked on the basis of data initially uncovered by audit 
and subsequently expanded and documented »y a three- 
year audit of the physician's practice. Prior to the develop- 
ment of audit procedures, such documentation was unob- 
tainable. 


MORTALITY CONFERENCE 


In the past, surgical deaths were perfunetorily reviewed 
by a surgeon unlucky enough to be assigned this task. 
Today, these charts are reviewed and discussed openly at a 
staff meeting, and ideas are exchanged on how deaths 
might be avoided. While mortality conferences are the rule 
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in teaching institutions, private nonteaching hospitals 
have long been wary of the give-and-take necessary to 
make th-s an educational experience. The spirit of inquiry 
generated by audits has made this possible in our commu- 
nity, although there are still surgeons who are uncomfqrt- 
able at such sessions. 


COMMENT 


Audits fit well into the long surgical tradition of exam- 
ining pzst performance as a means of evaluating care. In 
the past, such reviews of surgical care were most 
frequenzly done at academic institutions or large medical 
centers, with the idea of publishing the results, particularly 
if they were favorable. All too often, these studies were 
done by a biased observer (namely, the investigator or his 
assistants), and were not evaluated against predetermined 
criteria. In point of fact, criteria were often developed 
after the study was done, and one suspects that frequently 
they reflected favorably on the study. Auditing is an 
improvement in our tradition of critical review, since it 
encourages review in surgical communities that have not 
previously done retrospective review. The development of 
criteria prior to review helps to prevent bias, as does the 
use of independent reviewers in the persons of medical 
record technologists who do the initial screening of records. 
A recent report by McSherry’ on audits carried out in a 
major university hospital was highly critical of audit and 
cited an extremely high cost per audit. He also did not 
think that audit was particularly helpfu! in uncovering 
problems. This has not been our experience, and perhaps 
this difference of opinion reflects on the environment of a 
major -eaching hospital a community without a tradition 
of critical inquiry. 

While the educational value of audits remains its 
primary merit, the additional benefits that have accrued 
have made audits extremely useful in our community. Most 
important has been the establishment of a free and open 
atmosphere and a spirit of community among the surgical 
staff. Ve believe that other communities could also benefit 
from an intensive audit program, and encourage its more 
widespread use. 
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Limb-Preserving Vascular Surgery for 





JosepaeG. Fortner, MD; Dong K. Kim, MD; Man H. Shiu, MD 


è Menobloc soft-part resections have been carried out with 
excision of segments of the illac and femoral vessels in seven 
patients with cancer in the lower extremity. Amputation would 
have been necessary otherwise. Ischemic loss of the extremity 
did motoccur. In four of the earlier patients, vascular reconstruc- 
tion wes not performed, and postoperative lymphedema was a 
majer complication. In the recently treated three patients, 
comgiee reconstitution of the circulation by simultaneous 
arterist and venous grafting permitted smooth postoperative 
recowew and absence of notable edema. Creation of a distal 
arteri2wenous fistula appears essential to maintain venous 
paten-. Six of the seven patients are alive at six months, 1, 3 4, 
7, amc 18 years, respectively. One patient died of puimonary 
metasteses at three years after operation. Two patients devel- 
aped 'zcal recurrences requiring limb disarticulation, both in the 
earlier group in which excision and grafting of both artery and 
vein wes not done. It is concluded that excision and simulta- 
neous construction of major blood vessels can extend the 
scope of soft-part resections for cancer of the extremities, 
offerinz opportunities for preservation of limbs that would other- 
wise me«uire amputation ‘or control of disease. 

(Arc Surg 112:391-394, 1977) 


eoslasms of soft somatic tissues that involve major 

vascular structures may be effectively treated 
withow resort to amputation. Muscle group excision with 
en blo resection and reconstruction of iliac or femoral 
vesse s has proved effective. Previously, fear ef vascular 
compr=nise limited use of this therapeutic approach. 
Majer ~enous resection and reconstruction, in particuler, 
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Malignant Tumors of the Lower Extremity 


was avoided owing to the apparent certainty of thrombo- 
sis. This complication has been avoided in the present 
series by formation of an arteriovenous shunt peripheral to 
the venous graft. Excellent function of the extremity has 
been obtained as well as control of the cancer. 


SUBJECTS AND METHODS 
Monobloc Soft-Part and Vascular 
Resection With Arterial and 
Venous Reconstructions 


This group consists of three recently treated patients aged 58, 
64, and 35 years. The tissue type, size, and anatomic location of 
these neoplasms are listed in Table 1. The tumor was intimately 
attached to long segments of the femoral or external iliac vessels 
in each case. Amputation had been advised if soft-tissue resection 
proved not to be feasible. The first patient in the series had a 
massive spindle cell sarcoma of the thigh that required complete 
resection of the muscles of the anterior thigh from origin to 
insertion (Figure). The superficial femoral artery and vein were 
resected en bloc with the surgical specimen from the groin to the 
popliteal space. Arterial reconstruction utilized a Dacron graft. 
The femoral vein was reconstructed by using a segment of 
saphenous vein, the ends of which were fish-mouthed to permit 
end-to-end anastomosis with the larger common femoral and 
popliteal venous segments. The second patient underwent a 
superficial and deep groin dissection for a large metastatic 
squamous cell carcinoma involving the superficial femoral artery 
and vein. These vessels were resected en bloc with the groin 
dissection and replaced with the contralateral saphenous vein for 
the artery and a segment of axillary vein for the femoral vein. The 
third patient had a large fibrosarcoma of the right lower portion of 
the abdominal wall, inguinal region, iliac fossa, and pelvic wall, 
which necessitated an extensive resection with removal of the 
external iliac artery and vein. Vascular grafting consisted of using 
the saphenous veins from both the ipsilateral and the contralateral 
thighs for the iliac vein and iliac artery, respectively. Both the 
synthetic and saphenous vein grafts were protected from risks of 
exposure in case of wound disruption by means of musculofascial 
flaps transposed from adjacent areas. 
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Muscle group resection en bloc 
with resection of the femora! 
vessels has been done. Vascular 
defect is repaired with a Dacron 
graft as an arterial prosthesis. 
Venous defect is repaired with a 
saphenous vein graft. 


Table 1.—Vascular Resection and Reconstruction (Group 1) 


Paton! Tumor Type & Size 
Spindle cell sarcoma, 14 x 10 cm Thigh 
Metastatic squamous carcinoma, Groin 
5 x § cm 
Fibrosarcoma, 12 x 12 cm Lower 
abdominal 
wall 


Superficial femoral artery & vein 
Superficial femoral artery & vein 


External iliac artery & vein 


er ag ner aon Reconstruction 


Vessels Resected Artery COM c INC LET 
Dacron graft Saphenous vein 
Saphenous vein X Axillary vein 


Saphenous vein Saphenous vein 





Table 2.—Vascular Resection and Reconstruction (Group 2) 


Tumor Type and Size 
Rhabdomyosarcoma 
Malignant schwannoma, 8 cm 


Liposarcoma, 6 x 7 cm 

Liposarcoma, 8 x 4 cm Lower 
abdominal 
wall 





In order to promote blood flow and prevent thrombotic occlusion 
of the femoral and iliac venous grafts, an arteriovenous fistula 
was ereated distally in the extremity, between the posterior tibial 
artery and its accompanying vein at the ankle. Arteriovenous 
shunt in the first patient was formed by side-to-side anastomosis. 
An end-to-side (venous end to arterial) anastomosis was used in 
the two other patients. 

Adjunctive radiation therapy was not employed in these cases. 
The first patient, however, had isolation perfusion chemotherapy 
with dactinomycin of the extremity concurrent with resection. 


Monobloc Soft-Part Resection 
With Excision of Major Vessels, 
but Without Complete 
Vascular Reconstruction 


This group consisted of four patients aged 63, 43, 43, and 50 
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irrito e patet S of Vessels 


Vessels Fesected Artery tides orc hc 


Superficial femoral artery & vein 

Profunda femoris artery, super- 
ficial femoral vein 

Superficial femoral artery 

External iliac artery & vein 


Ligated 
Ligated 


Ligated 
Dacron graft 


Not excised 
Ligated 


reconstruction 


years, respectively, who were operated on in an earlier period at 
our institution (1955, 1957, 1960, and 1972, respectively). Three of 
the four tumors were situated in the anteriomedial thigh; the 
fourth vas in the inguinal region. Tissue types and other details 
are recorded in Table 2. Monobloc muscle group resections were 
carried out with excision of portions of the femoral ane iliac 
vessels m these patients. 

In patient 1, long segments of the superficial femoral artery and 
femoral vein were excised and simply ligated. The patiert had 
recently undergone a limited local excision in another hospital. 
The superficial femoral vessels were found to be thrombosed at 
the second operation. Patient 2 had en bloc excision and ligation of 
the superficial femoral vein and the profunda femoris artery. In 
patient 3, a segment of the femoral artery was sacrificed by 
division and ligation at each end. The fourth patient underwent en 
bloc resection of both the external iliac artery and the iliac vein. A 
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Dacrcm prosthetic graft was utilized to reconstruct the artery, 
while «he vein was simply ligated. 


RESULTS 


Al seven patients recovered satisfactorily from the 
opefatons. Ischemic gangrene of the distal extremity did 
not oceur. 

Pestoperative recovery was surprisingly smooth and 
rapid im the first group of three patients who underwent 
complete vascular reconstruction by simultaneous grafting 
of artery and vein. Wound problems were minimal, and 
postoperative ecema of the leg did not occur even though it 
was te be expected after an extensive soft-part resection. 
The distal arteriovenous fistula functioned for three weeks 
in the irst patient. It was still functioning at four weeks 
and at 11 months when examined last in the most recent 
patienss. Venograms have not been performed after oper- 
ation. Nevertheless, the absence of early and late postoper- 
ative peripheral edema and other signs of occlusive phle- 
bitis attests to the success of venous reconstruczion in 
these cases. 

Ir eentrast, peripheral edema was a major problem in 
some patients in the second group in whom complete 
vascular reconstruction was not carried out. Massive 
intraetable edema occurred in the fourth patient who 
underwent arterial grafting without reconstruction of the 
iliac vein. Ligation of major vessels was otherwise well 
tolerated (Table 3), although information on this aspect 
was net very thorough ir the hospital charts of these 
patient. 

The -tatus of local tumor control and survival is recorded 
in Tab > 4. None of the first group of patients, operated on 
in August 1973, October 1975, and April 1976, have deval- 
oped loreal recurrences, but multiple pulmonary metastases 
occurred in one and were resected sequentially at three 


Tabie 3.—Effects of Vascular Ligation (Group 2) 


Ligation Edema Disability 
Superficial femoral artery ++ None 
& vein 
Superficial femoral ++ None 
veir; profunda 
femoris artery 


| Table 4.—Recurrence and Suwival 





Distant 
T oin Metastases Survival, yr 
rou» acia 
1 None Pulmonary metastases 3 Solitary pulmonary nodule 
resected 3 times 
2 None Mone 1 No evidence of disease 
3 None None 0.5 No evidence of disease 





None None 
None one 
3 Recurrence treated by hip 
disarticulation 1 yr later 3 yr later 
Recurrence treated by None 


hemipelvectomy 2% yr later 
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ulmonary metastases 


thoracotomies. This patient is still alive, but with pulmo- 
nary metastases. There is no recurrence in the extremity 
and it has excellent function. Two patients in the second 


group developed local recurrences at 11 months and 30, 


months, -espectively, after operation, necessitating hip 
joint disarticulation in the first and hemipelvectomy in the 
second. Gne of them died of pulmonary metastases two 
years later, while the other is still alive. 


COMMENT 


Experience with the seven patients discussed above has 
demonstrated the feasibility of resection and reconstruc- 
tion of the femoral or iliac vessels as part of a monobloc 
soft-part tesection for cancer of the lower extremity, with 
results camparable to those anticipated had amputation 
been carr»ed out.' The basic principles of a cancer operation 
may have been compromised in the management of similar 
cases in fhe past because of involvement or proximity of 
major bloed vessels. En bloc excision of the involved artery 
and vein enabled fulfillment of the requisites of an 
adequate soft-part resection; thus, the surgeon can avoid 
violation »f the tumor confines and obtain a wide resection 
margin o` normal uninvolved tissues.* Amputation would 
otherwise have been necessary in these cases. 

The number of patients in this small series and the 
duration of follow-up are not sufficiently extensive for 
statistica comparison with other reported series with 
regard tc long-term survival and the frequency of local 
recurrence. Nevertheless, only one of the seven patients 
has died cf metastatic disease, the others being alive at six 
months, 1 3, 4, 7, and 18 years, respectively. This compares 
favorably with the 55% five-year survival rate of a series of 
297 surgacally treated soft-tissue sarcomas recently 
reported rom our institution.’ 

Local recurrence of tumor developed in two of the seven 
patients, both in the earlier group of cases. While it is 
difficult te reexamine the details of surgical strategy of 
operations performed a long time ago, the possibility exists 
that had ~ascular grafts been utilized at the time, a wider 
scope of surgical resection might have been planned and 
the risk o local recurrence lessened. 

The importance of venous reconstruction simultaneous 
with arte-ial grafting cannot be overemphasized. In many 
cases, the-necessity to resect both vessels is obvious owing 
to tumor mvolvement of their common fascial sheath. Lack 











7 No evidence of disease 
18 No evidence of disease 
Died of disease 







4 No evidence of disease 
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of eonfidence in the reconstruction of major veins has 
deterred such attempts in the past. Thus, the femoral or 
external iliac venous segment was simply excised and 
, ligated in the four earlier patients, resulting in peripheral 
edema. Simultaneous reconstitution of the venous circula- 
tion by vein grafting has prevented this problem in the 
recent group of three patients who underwent such dual 
reconstruction. We believe the addition of a distal arterio- 
venous fistula has contributed immensely to the success of 
these femoral and iliac venous grafts. 

Venous grafts are notorious for their tendency to 
undergo thrombotic occlusion. Construction of zn arterio- 
venous fistula proximal to venous grafts has given an 
increased patency rate for the graft."* Improved blood 
flow through the graft or an increased venous pressure 
secondary to the arteriovenous fistula may have been 
responsible." 

Venous hypertension,^5 arterial insufficiency in the 
distal arterial system,** and cardiac decompensation“ have 
been reported to be complications of an arteriovenous 
fistula. However, none of these were apparent in the 
patients of the present series. This may be cue to the 
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absence of clinically significant arteriosclerotie occlusive 
disease, or by the relatively small size of the fistula. A 
fistula, which accepts less than 20% of the cardiac output, is 
usually well tolerated.” ° Venous hypertension proximal to 
the fistula can be effectively prevented by forming an end- 
to-side tvenous end to arterial side) anastomosis. Further- 
more, premature closure of the fistula due to thrombosis 
may be prevented by end-to-side anastomosis because the 
turbulence and stasis of blood flow may be less with this 
type of fistula. 

Measurable lymphedema in the extremity following 
groin dissection in another study was found in 64% to 69% 
of patients." Subclinical venous thrombosis may play an 
unrecognized role in this post-groin-dissection lymphede- 
ma. This is suggested by the absence of peripheral edema 
in patients of group 2 in this report. Improved blood flow 
in the ceep venous system as a result of the fistula may 
have prevented thrombus formation. 


Nonproprietary Name 
and Trademark of Drug 


Dactinomycin—Cosmegen. 
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A Kendall Research Report 





Clinical Studies prove 


T.E.D: AntiEmbolism Stockings reduce 


the incidence of Deep Vein Thrombosis. 








Non-Stocking Stocking” 


Inciience of DVT 21 


ud SAN Anti-Embolism Stockings 


ControlGroup Test Group 
Non-Stocking Stockings* 


Incidence of DVT 50% 23.5% 


*T om NEM Anti-EmbDolism Stockings 
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Comzression TED) Stockimgs on the Incidence of Post-Operative 
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for Sumgical Research, Dublin 1976. 
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Two recently completed studies provide 
clinica! evidence that T.E.D. Anti-Embolism 
Stockings effectively reduce the incidence of 
deep vein thrombosis (DVT). 

In one study, 3*5 fibrinogen was used to 
measure the incidence of DVT in 63 patients 
undergoing major abdominal surgery. One 
leg of each of the patients was fitted with a 
T.E.D. Anti-Embolism Stocking. The other 
was left non-compressed. 

Scanning of the patients revealed over 
four times as many cases of deep vein 
thrombosis in the non-stocking group 
as in the stocking group.? 

In the other study, radioactive I!**5 fibrino- 
gen was also used. Seventy major surgical 
patients were divided into two groups 
matched for age, type of operation, duration 
of operetion, and incidence of malignancy. 
One group was fitted with T.E.D. Anti- 
Embolism Stockings pre-operatively. The 
control group was non-compressed. 

The results showed that T.E.D. Anti- 
Embolism Stockings reduced the incidence 
of DVT ty half 

Fora more detailed account ofthe two 
studies and reports on other recent research, 
write The Kendall Company, One Federal 
Street, Boston, Mass. 02101. 

Attenticn: T.E.D. Product Center. 


KENDALL 


INNOVATORS IN PATIENT CARE 





CONTEA-NDICATIONS Stockings may not be recommended fo? 

patients with the following: 

1. Any ical leg condition in which stockings would interfere, such as: 
a. Cemmatitis, b. vein ligation (immediate post-operative), 
c. gzn Tene, 3. recent skin grafi. 

&. Severe arteriosclerosis or other ischemic vascular disease. 

3. Masz:-e edema of legs or pulmonary edema from congestive 3eart 
faiicre 

4. Ex-meme deformity of leg. 


PRECAUTIONS: 

1. Proper sizing and application must be assured. 

&. For full-leg style T.E.D.'s, avoid interference of side panels or 
waistband with incisions, drainage tubes, catheters, or other 
exterior devices. 

CAUTION: Federal law restricts this device to sale by or use on the 

order of a physician. 


©1976 the Kendall Company 
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In your patients... 





erience 
the benefits 
of Nebcin 






80 mg" in 
2-ml. ampo 


*Equivalent to 
tobramycin. 


tobramycin sulfate 





mE — 








treating 
peritonitis 


In patients with peritonitis in whom you 
suspect septicemia and the gram-negative 
organism isolated from blood is likely to be 
susceptible to tobramycin in your hospital 
setting...you may starz therapy with Nebcin 

ore you receive results of susceptibility 
studies*In this situation, Nebcin may be 
a great help to you and gain valuab.e time 
for your patient. 

In proper indications and recommended 
dosages, the general effectiveness o* Nebcin is 
well-known. Experience its benefits in treating 
your patients who have peritonitis caused 
by susceptible strains of the indicated gram- 
negative organisms. 


N bci @ LM./ n 
*Due to irdicated susceptible organisms. e 


*The decision to continue therapy with Nebcin should be tobramycin SU cn 


based on the results of susceptibility studies, the severity for serious gram-negative 4 
of the infection, and the important additional concepts infections in your hospital 


discussec in the Warnings box on the next page. 
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Please see following page for summary of preseribing information. 
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blocking agents such as succinylcholine or tubocurarine. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair: 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires d scontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will heip remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. / ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. — 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously adm nistered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy—Safety of this product for use during pregnancy 
has not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
tionis a clear and colorless sterile aqueous solution for parenteral administra- 
tion. itis stable and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indo'e- negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter s3., and staphy- 
lococc), including Staphylococcus aureus (coagulase-positive and 
coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these orzanisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplizated initial 
episodes of urinary tract infections unless the causative organisrr s are not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potertially less toxic 
drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 
and identify etiologic organisms and to test their susceptibility to *obramycin. If 
susceptibility tests show that the causative organisms are resistant to tobramy- 
cin, other appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated before the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin shouid be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
toits use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neu-om uscular 
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If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 

Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPM, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotexicity—Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high d®ses or 
prolongec therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do nct receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—l.M. / I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./Kg./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./day 

administered in three or four equal doses. This dosage should be reduced to 

3 mg./Kg./day as soon asclinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage fcr neonates up to one week of age (normal renal function)— 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
Dosage g uidelines for adult or pediatric patients with reduced renal function— 

After a oading dose of 1 mg. /Kg., subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolonged 

interva s. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* Tocalculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available and the 
patient's condition is stable), the following formula may be used: 

1 mg./Kg.q.(6 x serumcreatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Adrainistration— The usual volume of diluent for adults is 50 to 100 ml. For 
children, “he volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine, 


Tabl» 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66mg./Kg.q. 8h. 
(Total. 5mg./Kg./day) 


mg./dose 
q. 8h. 


Usual Dose for 
Serious Infections 


For Patient 
Weighing 
Kg. Lb. 


1 mg./Kg.q.8h. 
(Total, 3mg./Kg./day) 


mg./dose ml./dose* 
q. 8h. 
3. ml. 
2.9 ml. 
2.75 ml. 
2.6 ml. 
2.5 ml. 
2.4 ml. 
2.25 ml. 
2.1 ml. 
2 tal. 
1.9 ml. 
1.75 ml. 
1.6 ml. 
tS mh 
1.4 ml. 
1.25 ml. 
1.1 ml. 
1 ml. 


200 mg. 
191 mg. 
183 mg. 
175 mg. 
166 mg. 
158 mg. 
150 mg. 
141 mg. 
133 mg. 
125 mg. 
116 mg. 
108 mg. 
100 mg. 

91 mg. 

83 mg. 

75 mg. 

66 mg. 





tApplicableto all product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supolied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampor les Nebcin, Pediatric, injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml , rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramyein) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml , in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium Fydroxide may have been added to adjust the pH. [0304768] 


Lilly 
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Additional information available 
to the profession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 
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Translumbar Aortography 1 


A $&1dy of Its Safety and Usefulness 5 
D. Emerick Szilagyi, MD; Roger F. Smith, MD; Joseph P. Ellictt, Jr, MD; John H. Hageman, MD 3 
4 


€ We -eviewed the clinical courses of 14,550 patients in whom 
transi@mbar aortography was performed. The principal aim of 
the sumeey was to determine the incidence of major and fatal 
complications attributable to this diagnostic study, as an index of 
its safety. We found that in this group, seven major (0.05%) and 
two fat (0.014%) complications occurred. The corresponding 
incider«es for transfemoral catheter aortography reported in the 
literatus were found to be 1.34% and 0.06%, respectively. 
Transwmemnbar aortography, when performed under the proper 
indicatens and appropriate conditions, has a degree of safety 
equa! t- or greater than that of transfemoral catheter aortogra- 
phy, amd its diagnostic reliability within its technical scope is 
high. 

(Areca Surg 112:399-408, 1977) 


n 192 we reported’ the results of our study of the value 
I ame hazards of translumbar aortography (TLA) in 
2,399 patients, and concluded that this mode of examina- 
tion, waen performed under appropriate safeguards, was 
not amy free from undue risks, but yielded excellent 
diagnmetic results. Following this study, we continued to 
use tus method, and conürmed the view that for tne 
roenta2enological exploration of the peripheral arterial tree 
from ae renal to the infrapopliteal arteries, it offered 
importent advantages: technical simplicity, broad elinical 
applicz»ilitv, diagnostic reliability, and the potential of 
remar-able freedom from complications. 

In cent years, most diagnostic angiographic pro- 
cedure= have passed into the domain of the radiologist. As 
a eonsequence, the virtues of translumbar aortograpay 
have =xome neglected, and to a great extent the method 
has besa replaced by mere complex procedures. Aside from 
consic vations of cost and safety, this change has kad tne 
regre--able effect of depriving the surgeon dealing with 
vascu a^ problems of his rcle in the diagnostic investiga- 
tion © his patients, which, in our view, is an essential 
precencition of intelligent treatment. In order to assess 
the praper role of translumbar aortography in current 
surgiea practice, we have reviewed our experience since 
the da= of our previous report until June 30, 1976. Since 
the ease for the decline in the popularity of TLA has 
generzty been ascribed to its inferior quality of safety as 
‘compared with transfemoral catheter techniques, we paid 
spec attention to this criterion. 


Fig 1.—Translumbar aorto- 
gram of normal infradia- 


Acceped for publication Dee 10, 1976. phragmatic arterial tree in 

From e Department of Surgery, Henry Ford Hospital, Detroit. patient with multiple gunshot 

Read sfore the 84th annual mesting of the Western Surgical Associa- wounds, in whom arterial 
tion, Gemmado, Calif, Nov 15, 1976. injury was suspected. 


Reprum requests to 2799 W Grand Blvd, Detroit, MI 48238 (Dr Szilag- 
yi). 
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The cases we reviewed, SL 14, 550, ae ee all the 


* Py examinations of translumbar aortography performed at our 
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er "service between Jan 1, 1961, and June 30, 1976. (As noted above, 


2399 such examinations had been carried out before 1961 and 


G Aragonie in 1962.) In clarification of the scope and type of this 
ae . Ginical experience, it should be noted that in our practice the 


Ev Siidieations for the use of angiographic examinations are broad. 
. The clinical circumstances that in our opinion call for the use of 
“angiography can be summarized as follows: In the occlusive type 


. of arterial disease, we regard an angiographic survey of the 


infradiaphragmatic peripheral arterial tree as a nearly indispens- 
_able source of information for the evaluation of operability and for 
planning of the appropriate surgical procedure. In aortic aneu- 


. rysmal disease, the information that can be gained from aortog- 


quU concerning the relationship of the aneurysmal! sac to the 
-renal arteries, as well as concerning the size, disposition, and state 
of disease of the proximal aorta and distal arterial bec, has in our 


: opinion. been valuable enough from the point of view of assessing 


the operative risk and planning surgical intervention to warrant 
the routine employment of this diagnostic tool in cases of asymp- 


e in tomatic abdominal aortic aneurysms in which specific contraindi- 


- cations to its performance do not exist. It must be emphasized that 


| . the use of translumbar aortography in the management of 


: JN Re: aortic aneurysms ds not. serve ATE dins poos sof dmg: 
sis, but that of gathering information. as described above. It should - 


further ke noted that in symptomatic aneurysms, the ni opibanae 
of this examination is seldom warranted. 

In aneurysms of the peripheral arteries, preoperative angio- 
graphic studies, although not essential for managements are 
useful in delineating the exact anatomical location of the lesion 
and the distribution and abundance of the collateral arterial 


branches, thus making surgical repair safer and faster. In cases of 


arterial emboli, as a rule, diagnosis is made on the basis of 
symptoms and clinical history. Very occasionally, situations arise 
in which only angiography or exploration can lead to a definitive 


diagnostic decision. A problem in the differential diagnoses 


between embolization and thrombosis may, for instance, be 
created by sudden arterial occlusion in the presence of advanced 
arteriosderosis, especially if there is not a readily visible source 
for embolization. If the clinical data are insufficient to make 
differentiation, carefully performed angiography of the appro- 
priate type and with the necessary precautions usually reveals the 
diagnosis. A similar situation is presented by the difficulty 
experienced at times in distinguishing between an embolus at the 
level of the femoral bifurcation and one at the level of the division 
of the papliteal artery. Here, distinction is particularly important, 





since in certain types of popliteal embolization conservative 


management is the therapy of choice, and in case of surgical 


Fig 2.—Technique of translumbar aortic puncture. A, Landmarks for puncture sites. B, Position of needle for high, 
. intermediate, and low puncture. C, Topographic relationships of needle (C indicates celiac artery; SM, superior 


. mesenteric; R, renal; and IM, inferior mesenteric). 
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-« Sots = RT Po ' "ouk 
aetrating idc e abdomen and b k 

ring trauma of the limb, whenever | the tr: 
| icolence or the physical finding 


age ent of | traumatic arteriovenous fistulae, preoperative 
i ai angiography is a useful, albeit not an indispensable, 


» information with respect to the exact location and size of - 


m twous communication ard pattern of collateral vessels. 
raphie studies are essential in the therapeutic evaluation 
= nita) vascular malformations. In a practical sense, the 
usefulness of postoperative angiography is the confirma- 
ef he operative result. The only true proof of success of a 
ims operation is the patency of the graft, and the orly 
cal evidence of the patency of the graft is its angiograph- 
s ation. We use postoverative Sata angiography asa 

mined routine. 


Methods of Angiography ; 


'hniques of examination employed in this series have long 

n ci Es. and are in general clinical use**; we have added 
— modifications. Abdominal aortograms are obtained 

: i- ar routes at somewhat lower levels, as shown ir Fig 1. 

7 E adari translumbar or high-puncture aortograms require 
.. the imtreduction of the needle at the level of the lower barder of 
XT > [2tierib in the left lumbar area at 8 cm lateral to the midline, 

_ the pein: of the needle aiming at the undersurface of the body of 


y 


suggest possibl aos p 
"- tery, appropriate angiographic studies are carried out. In the 
x first ica yertahin In 


ne standard translumbar percutaneous route or through - 


esee eun) tie ist nae level 
become the most commonly used one, since it provides a satisf fac 


tory visualization of the tena aee as well as of t k stal 


arterial træ. "V 
Unless soecific contraindications exist, all cases i at p 
arterial ocdusive disease are investigated by sidonia 
phy, the puncture being low or intermediate whos ti 
femoral puse is clearly palpable. Femoral arteriograms anus 
cases where contraindications exclude the use of low-pune 
aortography, or where some special detail of the pe 
arterial tree has to be investigated. All examinations for th nes 
of the abdominal aorta and its branches are carried. out 
equipment permitting the sequential exposure of eight 
plates, 91.4 em in length and 35.5 em in width and yi 
angiograms with adequate details of the arterial tree fro o 


renal to the infrapopliteal arteries (Fig 2. 


E r nu a 
In order to secure serial angiograms of the peripheral arterial < = 
tree from the renal to the Wap Ra arterial brane es, ee E | 


Fe 3.—Intravasation (deposition of contrast medium in sübintimal layers cf arterial wall) may be caused by jet effect " or au 3 t id b ont 
 piscement of needle point within parietal layers (B). Extravasation (C) results from impinging needle dis in Ovi ayer d ai 


before eaten. or atter traversing, lumen. 
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then transferred to magnetic tape. From these comouter tapes, 
information can be obtained after the preparation of appropriate 
programs. The computer programming supplies our basic data, but 
certain details must be hand-sorted by direct inspection of case 


* histories. 


During the years 1952 through 1956, acetrizoate sodium, and 
between 1956 and 1965, diatrizoate sodium, served as contrast 
media. During the past ten years we have used iothalamate 
sodium in 80% solution for aortography, and iothalamate meglu- 
mine in 60% solution (Conray) for femoral arteriography. 

In our earlier practice we found that intravenously adminis- 
tered thiopental sodium was the most pleasant form o? anesthesia 
from the patient's point of view, but it presented the highest 
incidence of a singularly troublesome complication: laryngospasm. 
Because of this untoward experience, we gradually adopted the 
method of local analgesic infiltration, reserving inhalation general 
anesthesia for the very few patients whose apprehensive attitude 
precludes the use of a local anesthetic agent. 


COMPLICATIONS 


The complications that we have experienced during the 
performance of translumbar aortography can conveniently 
be divided into categories of technical and systemic compli- 
cations. Technical complications consist of intravasation, 
extravasation, misdirection of the injection, and hemor- 
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rhage. Intravasation (Fig 3 and 4) designates the infiltra- 
tion of the contrast medium into the layers of the aortic 
wall. Extravasation (Fig 3 and 5) denotes the injection of 
the eortrast medium into the adventitial layer of the 
wall. 

Misdirection of the injection (Fig 6) describes a variety 
of events in which the point of the needle is inadvertently 
introduced into an organ or body cavity that was not 
intended to be the subject of examination. Such an organ 
may be a viscus or an arterial branch. Hemorrhage, 
obviously, is the escape of blood from the puncture site in 
the aorta (Fig 6). 

Theoretically, all these technical mishaps are prevent- 
able, but in actual practice, they occur even though all the 
necessary safeguards are carefully observed. There is no 
doubt, however, that, by the exercise of caution, their 
incidenee can be reduced to a very small quantity. Systemic 
complications of translumbar aortography are the result of 
reaction to the circulating contrast medium by the cardio- 
vascular or central nervous system, or are due to drug 
hypersensitivity or some coexisting coagulopathy. The 
consequence of any technical or systemic mishap may be 
either of minor or of major character. 


Fig 4.—Left and right, Angiographic appearance of intravasation of contrast medium in low-puncture 
translumbar aortography. 
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Minor 
Tz xe 1 lists the incidence of minor complications arrived 
at by sampling 500 consecutive aortograms. This statistical 
approzch was necessary, since our computer records do not 
contain information of such extensive details as would 
cover the minor incidents that lead to these ccmplica- 
tions. 


tyes 


The definition of minor complications is arrived at by 
exclusion. Complications that lead to significant morbidity, 
permanent loss of some function, or need for a secondary 
surgical ntervention are classified as major complications: 
All the ether untoward defects are designated as minor 
complicazions. These include back pain, abdominal discom- 
fort, abeominal ileus, headache, and manifestations of 


Fig 5.—Left anc right, Angiographic appearance of extravasatica of contrast medium immediately after 
completion of test injection in translumbar aortography. 
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Fig &.—Left, Misdirection of needle in translumbar aortography. Right, resulting hemotho- 
rax. Neecle points to undersurface of 11th instead of 12th thoracic vertebra. 
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complications was quite acceptably low. 
Bes Major and Lethal 
-.— There were seven (0.05%) major complications, and two 
= (0.014%) lethal ones. Table 2 shows the periods of major 
complications. Table 3 contains essential clinical data 
~ related to lethal complications. A scrutiny of tae tabula- 
-tions shows that, by far, the most common cause of major 
complications was misdirection of the needle puncture, 
— that is, high puncture of the aortic wall, creating trans- 
— pleural penetration and intrathoracic hemorrhage. The 
. puncture of the thoracic aorta by a 17-gauge needle may 
. easily cause significant loss of blood, even in the presence 
- .. of normal blood pressure. The scanty retropleural tissues 
| .. may be inadequate to tamponade the puncture hole. When 
-. such a puncture coexists with arterial hypertension, this 
e danger is greatly increased, as illustrated by the patient in 
- . whom massive and fatal hemorrhage ensued. 
~ — Three other major complications occurred under very 
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r Complications in 500 Consecutive 


Table 1.—Mino 
Prospective Cases* 
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D. UIS - Complication No. (96) 
| Intravasation 9 1.8 







s N "Extravasáticn 5 1.0 
& . Misdirection 24 4.8 


*All technical. 


























lower limbs, 

unknown origin 

2 Abdominal aortic 
| aneurysm 

















Abdominal aortic 
aneurysm 


















Aortoiliac & 
femoropopliteal 
occlusive disease 









Abdominal aortic 
J. aneurysm 







Abdominal aortic 
aneurysm 







Follow-up 
aortography 
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Level of 
Puncture 


Case 
No. Problem 
Transplural 


puncture 


Diagnosis 
. Abdominal 
aortic aneurysm, 
hypertension 
Follow-up 
aortography 
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| Table 2.—Major Complicetions 


Case. Level of Technical Type of 
. No. Diagnosis Puncture Problem Complication Treatment 
1 | Arteritis of T-12 Transplural puncture Left-sided Thoracoabdominal 


Transplural puncture 






Transplural puncture 


Heparin sodium 
administered 
intravenously 
within 24 hr 
Unrecognized 
coagulopathy 













Technical 
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. unusual ‘circumstances. In one instance, intravenous 
administration of heparin sodium 24 hours after the 
performance of the translumbar aortography led to signif- - 


icant retroperitoneal loss of blood. In another case, an 
unrecognized coagulopathy was the initiating cause of a 
large re-roperitoneal hematoma following the aortic punc- 
ture, which otherwise was in every way normal. In a third 
case, ne cause for a retroperitoneal hematoma could be 


detectec. In the case of paraplegia, a very careful scrutiny | 


of the result of the translumbar aortography, as well as the 
circumszances of the performance of the puncture, yielded 
no clue regarding the cause of the damage to the spinal 
cord. In the second lethal case, the anaphylactic drug 
reactior was completely unexpected, since the patient had 
undergene previous aortographic studies without unto- 
ward side effects. 


PREVENTION OF COMPLICATIONS 


The ist of safeguards against possible complications 
with translumbar aortography begins with the attitude of 
the operator in regard to the risks of aortography. Since 
basically the technique of examination is very simple, it is 
easy to look at it as a minor procedure. Such a lighthearted 
view disregards the essential point of the matter, namely, 
that the act of introducing the needle into the vessel, from 
the pomt of view of the potential dangers, is the least 
important part of the examination, and that in the moment 
of injection a number of risks are triggered that may bring 













hemothorax suture repair, 
recovery 
Left-sided Transfusion, 





hemothorax thoracostomy tube, 
recovery 
Left-sided Transfusion, 





hemothorax thoracostomy tube. 
recovery 
Hypotension, Transfusion, 


retroperitoneal 
hemorrhage 


recovery 






Hypotension, Transfusion, cortico- 










retroperitoneal steroid therapy, 
hemorrhage recovery 
Retroperitoneal Evacuation of hematoma 
hematoma during R & G of 
aneurysm, recovery 
Paraplegia Supportive; permanent 


disability 


Type of 
Complication 
Left-sided 

hemothorax 


Treatment à 
Transfusion, 


thoracostomy tube 











Anaphylactic 
drug reaction 


Cardiopulmonary 
resuscitation  . 
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Table 3.—Fatal Complications | 
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j 1 S5 e When these disasters, which are clearly possible in 
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| importance of a major operation. Indeed, the mortality 
rate of aortography has at times been observed te be 
^er than that of some operations that are universally 
eed as major procedures. 
The view of aortography as a major operation may 
5 + peur to be extreme, but its acceptance is an indispens- 
T able condition of safety. Thus, the institution of safe- 
me against complication begins with the classification 
- of the candidates for aortography as patients about to Fave 
pe magor operation. Like other candidates for major surgical 
.. procedures, the patients about to undergo aortogra»hic 
E i exam nations should be hospitalized (usually for 48 hours) 
EE - sand undergo the usual preoperative clinical and la»orazory 
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" 
» i 
PT 


“evaluation, with particular regard to cardiac and renal 
a  func.on. 
p T» next important safeguard concerns the considera- 
pa ation of the choice of the type of examination to be used. 
— . This choice should aim at the employment of the technique 
E: ^ inving the smallest risk and yet compatible with the full 
BS demenstration of the details of the lesion. When the 
.. @xammation is undertaken for the study of the lower 
s extremities, serious thought should be always given to the 
zie oe of obtaining this study by low or intermed ate 
E . rather than by high puncture. It is a reliable rule that if at 

east ene femoral pulse is palpable and of normal ampli- 
Ee zude, a low or intermediate-puncture aortogram will yield 
all the important information. In the absence of ques- 

zionatde presence of both femoral pulses, high puncture is 
... manzsztory, but in such instances the usual precautions as 
d 5 z0 the amount of injected contrast material are particularly 
> mportant. While a complete survey of the infradiaphrag- 
3 $ matie arterial tree is desirable and useful in all eases of 
. Deripiæral arterial occlusive disease, when the lesion of 
Z “linies importance is in the femoropoplitea! trunks, in 


2 


= germ: its use. With the currently used contrast medium, 
_ the discomfort experienced after the injection is mild, out 
po — still sEmificant enough to upset and even frighten zhe 
A — Ligb-scrung - and apprekensive patient. Among zhe 
. sechniques of general anesthesia. endotracheal inhalation 
a mee is to be preferred. 
_ Throughout the performance of the examination, the 
function of the patient should be monitored by an 
"Hisscopie display of continuous electrocardiograpny. 
. There should be standby arrangements for cardiorespira- 
_ ry sesuscitation, and an intravenous line must tibe en 
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ES A mstemes of poor-risk patients, the examination must be 
. &mited to the visualization of the femoral artery, percvta- 
E aeou femoral arteriography being the least hazardous of 
—— ll the available techniques. 

Er The anesthetic agent must be chosen and administered 
(A. ‘with the care demanded by a major surgical procedure. 
LA Among the various types of anesthetic methods, lccal 
i . anfikzetion is the safest when the patient's personal trzits 
E 
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mik zc 
Cay bei injected into the wrong 
ng level, or into the wrong layer of 
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every instance, are remembered, aortography assumes the - 
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e availability of emer Hec ncy d 
vM i j 
The choice of the ae of contrast medium has res 
importance. The risks associated with injectable radi. 3 
opaque material are two-fold: the danger of an anaphy- p- 
lactic reaction, and chemical toxicity. The problem of — e 
hypersensitivity to the iodine-containing intravenously ór os A 
intra-arterially administered contrast media is complex — ^ 
because our knowledge of its pathogenesis is very sketchy. E. E 
We do not know with certainty which portion of this — E 
substanee injected (the iodine or the organic portion) i is. 
responsible for the antigenic effect, nor how hypersensi- oe E 
tivity tc either is acquired. From a practical point of view, 
however, it is reassuring that fatal anaphylactic reactions — E 
to radiographic contrast media are very rare; we ha Seen p a | 
this only once in the entire series. Nonfatal but signif ant i 
allergenic reactions are more often seen, but bie 
uncommon. 
It is of great practical interest whether one can detect an 
allergic disposition in patients about to undergo angio- | 
graphie studies. In our experience, the simple tests pres- - a | 
ently available are of little genuine value. These tests miss - "E a | 
some patients who show allergic manifestations after the | n 
angiographie examination. When the tests elicit reactions, — E x 
on the other hand, the patient may still safely undergo the —— $ 
examination. It is to be feared that the truly anaphylactic » TA 
patient may have a fatal reaction to the test dose itself. 
In spite of these shortcomings, however, we recommend 
the routine use of preexamination tests, since they ers 
useful warning for possible greater difficulties. Moreover, - 
if an anaphylactie reaction with fatal or permanently - m 
disabling consequences should occur, from the medicolegal . E P 
point of view the omission of the preinjection testing — E 
would be difficult to defend. Owing to considerations of E x 
toxicity, we are convinced that, currently, iothalamate 3» v 3 
the preferable contrast material. Even though the toxicity - = = 
of this material is low, the amount injected must be kept at ^. 
a minimum. If the technical equipment is satisfactory,the — — 
total amount of dye required for a good visualization of the - ^95 
entire infradiaphragmatic arterial tree is 30 ml of. 80% E 
solution. In about 10% of the patients, this dose may have OP 
to be repeated. x. "8 
This reduction of the amount of injected contrast dudbe- 
rial cannot, however, be achieved without satisfactory gus 
mechanical aid in obtaining the roentgenograms. The = 
definition of this mechanical aid in the study of the — 
peripheral arterial tree is simple: it should enable the zo. 
operator to obtain at least five serial exposures, and 
preferabiy more, about two seconds apart, of the entire s Es 
field to be surveyed. Needless to say, the ability to obtain — 
sequential exposures has many other advantages beside. OE 
the avoidance of repeated injections of the contrast — ae 
medium. It shortens the time the patient spends on the = 
examination table, and thus the duration of the anesthesia, — 
and, more important, it shortens the time during which the — no 
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_ translumbar needle must remain in place, since the e aam CUM 





ination ean be concluded without the need for checkin; 







exposed films. This is so because, in good serial examina- ES 


thong, tha need for bons studies is so rare thor the 3 
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patient can be returned to his room as soon as the last 
exposure has been obtained. An important dividend of 
multiple exposures is, of course, the greatly increased 
diagnostic refinement. 

With respect to the technique of injection, the entire 


Table 4.—Incidence of Major and Fatal Complications 
From Translumbar and Transfemoral Catheter 
Aortography 









Complication 

























purpose of the safeguards is to ascertain with absolute Major Fatal 

certainty the position of the needle before the contrast Type of WEGE a RSP ECR iur res 
di dn piat d. Th t t f fastidi Aortography Source, yr Cases No. % No. X 

medium is introduced. The great importance of fastidious Translumbar Beall et al,’ 1964 $019. 0) ve 5B nee 

care in positioning the needle is obvious from the consider- Diemel & Schmitz- 

ation of the causes of the serious mishaps: in four of the Drager,’ 1968 310 3 0896 0 —— 

nine grave complieations, the cause was the improper VOPNA FON, TEE. 20 O o me 
Ez , x : è : Gammill & Craighead,” 

position of the needle. This aim is achieved in two 1975 AB 9 Oe ee, 

phases. Lang," * 1963 3.240 11 03 1 0.63 
First, the operator must be sure of his landmarks. The Moore et al," 1970 3980. .0 ..—- M om 

Total 9,438 15 0.16 10 0.70 


pleura may be punctured and hemothorax may be created 
by mistaking the 11th rib for the 12th that is too short to 
palpate. The roentgenographic visualization of the bony 


Transfemoral 
catheter Cormier et al,“ 1966 5.387 104 1.9 8 0.73 
Diemel & Schmitz- 


landmarks obviates such tragedies. The position o? the 12th Drager, 1993 290 E 
rib and the relationship of this rib to the 12th dorsal and en Ren] iaaeao 
first lumbar vertebrae must be scrutinized in the roentgen- 1973 ; 215 6 26 bu. 
ogram, which may be available from previous studies, or, if Lang," 1963 11,402 81 0.; _ 7 0.96 
not on hand, should be obtained as the first step in the Moore et al," 1970 Lc BE ORE RIS 
RP | . Schreiber," 1971 706 14 2.0 0 
injection technique. Seideaberg & Hur: 

Second, once the needle is in position, the injeetion of a witt,'^ 1966 1,500 26 17 0 
test dose is an indispensable requirement. The injection Total 21,324 265 





without undue pressure of 3 to 5 ml of contrast material, in 
our experience, has never caused serious damage, regard- 
less of where it was deposited through the translumbar 
needle, whether in the arterial branch or in the subadven- 


titial layer of the aorta, or even in the pleural space. When the greater will be the likelihood for serious bleeding. The 


a large amount under the required greater pressure 1s presence of hypertension will further accentuate this 
injected, however, the consequences may be grave. effect 


When the dye is injected directly into the visceral artery, 
the damage done depends a great deal on the toxicity of 
the drug, as well as on the speed of injection and the 
cleanness of the puncture. If the puncture in the visceral 
artery is jagged, hemorrhage or thrombosis may -ollow the 


by mistake placed too high do not as a rule lead to 
significant escape of blood. The greater the trauma to the 
aortic wall through the prolongation of the examination, 


Two additional simple but useful precau-ions must be 
kept in mind in regard to the location of the needle. First, 
one cannot judge the position of the needle solely by the 
force and pulsatile character of the reflux of aortic blood. 
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dá aie pi eds Disregarding this truth may cause serious mishaps. 
E. injection. Spilling the contrast material in the subadventi- Se jie ae the position of mn eedi Jas dim is 
4 | ps ied pin dass toi Sane EA eaters ey gone tained by a scout x-ray film and test inject on, the reflux 
E. HE Tee : E vont na e 3E "di e gi x s must be watched closely. The motions of aspiration of the 
E 2 ie o M. x PEU EA d S fee Into t€. movements of the patient may dislodge th» needle suffi- 
er subintimal layer, on the other hand, 1S laden with ominous ciently to direct its tip into the layers of the aortic wall. 


possibilities. In this study, this complication has fortunate- 


These changes in the position of the needle are usuall 
ly been prevented, but in our previous reported group! of = P y 


reflected in the character and force of the reflux. 


pi. patients it caused the loss of a limb and of a life. Intravas- s AN DAT 
E: EL mar ficult. to detest -and. a scout Àn equally important warning to bear in mind is that in 
E. -ray film after the test injection must be serutinized most GOUBET DL Se aiana, fasc Beek. to MOULE 
p zip TE EA Je t d aim take examination at a later date. Angiography is an aid to 
Gs ges i | g d ipis UR dex bee "dm t Kd an diagnosis and not an act of emergency. When technical 
Es Bete TAY 2p H5 eer neo EM difficulties arise, there is no reason other than convenience 
m vow d otherwise not eve a} 4 or stubbornness to insist on the completion of the study. 
Be n the same connection, a comment should be made ON Inxarisbly a second attempt on another dayis easier, safer 
E the mechanism of the complications of high puneture. The ailanin fanta 

E. escape of blood in case of high puneture and the 

px 

E: appearance of hemothorax are not necessary consequences RELATIVE SAFETY 

ES of this type of mishap. Although blood has a greater OF TRANSLUMBAR VS TRANSFEMORAL 

i tendency for persistent seepage from the thoracic aorta AORTOGRAPHY 

; than from the abdominal aorta after a clean purcture, the 

: escape of blood would ordinarily not assume important It is not simple to uncover the reason for the increase in 
Bs, proportions. Test injections through punctures that were popularity in recent years of the transfemoral catheter 
E | 406 Arch Surg—Vol 112, April 1977 Translumbar Aortography—Szilagy: et al < 
EA | 
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Eos pone as compared with the E E method of 
|. contrast visualization ef the infradiaphragmatie arterial 
| tree. One suspects that the radiologists who have taken 

over this field prefer the use of the transfemoral (asua ly 
.— Sedimzer) technique for all forms of visualization of the 





ES with nich they become most familiar in the course of 
: - selectize angiography. for which obviously catheter 
M teehn.gues are highly successful. The reason often quoted 
= is however, that the safety of the catheter technique is 
| Omnarcful analysis this argument does not hold. Table 4 

s: -summarizes the reported incidences of major and lethal 
| i S git ions in transfemoral and translumbar aorto- 
E graphs examinations. The quoted figures represent all the 
E . published results for the period of time during whieh 
. moderm methods have been employed. Some statistical 
= summz-ies** that cover the period from 1932 to 1955 have 
= not bsea included, since the contrast media and techniques 
. empleyed for translumbar aortography during those years 
E were 4 fferent from, and many ways inferior to, the 
eurrer "y popular methods. The comparison clearly shows 
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Tosa INAHARA, MD, Portland, Ore: There are three angio- 
graphie -echniques applicable to this segment of the vascular 
~ o tree. 
First i- the original technique of translumbar insertion of the 
— . needle, as described by Dr Szilagyi and his colleagues. It is still a 
- . good teelmique: technically easy to perform, relatively safe for the 
- patient, and generally free of major complications zs just 
— deseribac. Because of the high upstream injection in the aorta and 
_ resultant hemodilution, its major limitation is the difficalty n 
— clearly defining the popliteal artery and its tributaries, particu- 
larly wn there is extensive ocelusive disease. This often necessi- 
tates zm addition of femoral arteriography as another proce- 
dure. 
The se-ond method is the Seldinger technique, by use of the 
eatheter m the aorta. Again, clear delineation of the pepliteal ar.d 





D  tibial tranches is difficult for the same reasons, but to this is 


_ added partial obstruction of the iliac and femoral arteries by the 
intralum-nal catheter. Angiograms of the ipsilateral limb are 
-often inadequate. Also compared to the translumbar technique, 
d $ incidence of complication is greater for hemorrhage, thrombosis, 





E.  abdorzinal aorta and its branches, since this is the method — 
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that the incidence of both major and lethal complications 
was probably acceptable by either method, but that the | 
overall incidence with translumbar aortography was 
lower. : 
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difficulty in definition. In any diagnostic examination, the 
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examination that causes serious complications in no more — 
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tive summary, major complications were much less | E 
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technique in both categories. See n | 
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and embolization. Despite these shortcomings, this technique i is 
most commonly used. "wt 

The third method is retrograde aortography. We have used this | M. 
technique for 13 years and still find it most satisfactory. Boh 
areas, aortc:liae and femoral popliteal, can be eT visualized on. > 8 
the same study. EP, a ae 

This study is performed with needles in both common fe moe 
arteries, and a retrograde pressure injection is made by use of a 
volume-con:rolled injector. Two separate injections are made. Two . 
standard 35.5 x 43-em films placed end to end are exposed by 
differential timing, using two x-ray machines, with each injection. Db. 
The first study with two films covers the vessels between the — 
xiphoid proeess and the knees; and the second, from the iliac crest — 
to the ankles. First, retrograde injection to visualize the aorta is 
made at the rate of 30 ml/second for a total volume of 100 ml. The 
second injection to visualize the femoral popliteal segment is made 
at the rate of 10 ml/second for a total volume of 80 ml. — 

There are several advantages of this technique. The most 
important is that the quality of the angiographic study is excel- 
lent, where »oth the aortoiliac and the femoral popliteal areas are 
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LIIS hee e K ete 
separ on with atiae d rà i is a 


Ee wh ds most. convenient. ‘Last, ‘irradiation ppost? for the 
UE -patient is kept ata minimum. — — 
Do D. RA I have stated, we have sed this ledhuliis for the past 13 


CEP S, performing 1,123. aortographies. This total does not include 


only. morbidity has been one patient who requirec immediate 
.. surgical treatment for dissection of the common femoral and 
EC p ron iliac arteries. 
‘There are several technical factors that contribute t» the success 
ES of this procedure. The more important are: using No. 17 thinwall 
es, ability to cannulate the femoral arteries when the pulse is 
alpable, and learning the delay in circulation time for proper 
ng of x-ray film exposures. 
Y gu important point that Dr Szilagyi and his associates make, 
a I would certainly agree, is that the object of any arteriograph- 
ie study i is to determine whether or not the arterial tree will lend 
self to vascular restoration. Only the surgeon can make that 
ion; ‘therefore, he should perform the study, and the study 
ucc wh 10t d be carried out until he is fully satisfied with the visualiza- 
E tion Oc ER tree. 


SN. ro sei x one day because of residual back pain. 

E id We have seen some difficulties after retrograde aortography: 
S | within the vessel wall, and Srolebosis of the femoral artery. When 
e. ther e has been a delay before inserting a femoral graft, extensive 
7 fibrosis of the anterior vessel wall has been seen. 

BE The worrisome part about surgeons discontinuing doing their 
$ Ta own arteriograms is that patients may be sent to the radiologist 
SAN Sp dor arteriography without review by a physician or surgeon 
d E — knowledgeable i in vascular diseases. In some instances, an unnec- 
essary number of injections of contrast material and x-ray films 
E | .— are made, ¢ or adequate distal filming is not done, or arteriography 
p. was not really required. Compared to ten years ago, we now have 
— "special procedures" rooms and young radiologists trained to do 
. these procedures. Because of this, there has been considerable 
ene on the surgeon to discontinue arteriography. I think that 


AT : 
i the safety of t trai | i 

-JOHN W. SMITH, MD, Omaha: Dr Smith, you hiye Sointed eut the f 
importance of the surgeon who i is taking care of the patient 


, the entire tree i is visualized on four x-ray filnis, i 


3e aight femoral arteriography. We have had no mortality. Our 


slumbar aort A ap y ey va 


involved in the diagnostic procedures, and I would sr pe 
amen to Dr Monge, too. 

In our area, the surgeons did all the Bess until the last. 
five or six years. Some of us still do our own arteriogeaphy, . 
whether it is translumbar, catheter, or whatever. | 

We hzve no quarrel with the well-trained radiologist doing these 
studies, but it is essential that whoever does the study, examines - 
the pat ent both before and after the study, and has a dia 
understanding of whether the study is needed, and if the study is 
needed, what the surgeon needs to make his decision about 
whether the patient is suitable for an operation, and if sc, what - 
operaticn. bn 

This is just one more area in which Francis Peabody's old saying. 


jJ 


is certainly true: "The secret of the care of the patient isin caring - 


for the patient." 
Dr Saitx: In response to Dr Inahara, I readily accept that - 
excellent quality arteriograms can be obtained by the retrograde 


pressure injection technique, and apparently in his hands this has - 


been a satisfactory experience. However, my early exposure to - 
pressure injection techniques caused concern about the inherent — 
danger of doing any intravascular pressure injection by the 


percutaneous needle method. We, therefore, do all of our studies — 


by hanc injection through a 17-gauge needle, which has allowed a 
rapid er ough injection to obtain diagnostic-quality x-ray films and | 
has paid dividends in terms of safety. 

Another objection that I have regarding the regrograde nasdie® 
technique is that it does not lend itself to the large majarity of 


arterial occlusive problems. We insist that the contrast medium be © 


injectec proximal to the major occlusive involvement, and, there- 
fore, such an approach would have very limited application in our 
practice. 

I wish to particularly thank Drs Monge and Smith for support- 
ing our contention that the vascular surgeon should be cirectly 
involved in the diagnostic evaluation of his patients. Also, I would 
like to mention that when our senior vascular residents enter 
practice, the majority continue to perform their own translumbar - 


1 


aortograms, and they have indicated to me how much they ~ 


appreciate this valuable experience that was acquired during their 
training period. pes 





. Renal Artery Dissections 


- Bruce L_Gewertz, MD; James © 


* Renal artery dissections encountered in 15 patients, aged 3 


. to 75 years, were categorized as to pathogenesis (blunt abdom- 
— inal trauma, catheter injury, and spontaneous). Blunt traumatic 


5 . dissectiens (seven patients) were characterized by hyperten- 


sion, gress hematuria, and pain. Catheter-induced dissections 


(four patents) were asymptomatic, although two exhibited accel- 
erated hypertension. Spontaneous dissections (four patients) 
were al! associated with preexistent arterial disease. Symptoms 


| inthese patients were uncommon, despite accelerated hyoerten- 


sion im three cases. Intravenous pyelography lacked specific 


. diagncs*c value for renal artery dissections. Early arteriographic 


examimazion proved essential in diagnosis and surgical treat- 


ment. Ciiteria for operative intervention included existence of 
technicely correctable dissections causing (1) hemodynami- 


cally significant occlusions of the main or major segmental renal 


arteries, (2) documentec renovascular hypertension, or (3) 


significent deterioration of renal function. 
(Arc* Surg 112:409-414, 1977) 


solata] renal artery dissections are rare. Severe hyper- 
tension or loss of a kidney often attend these lesions 
and justify continuing reappraisal of their cause and 
clinical importance. Many previous reports and collected 
series cave detailed the pathologic process and difficult 
diagnestic problems associated with renal artery dissec- 
tion.’ Unfortunately, uniformly poor results have been 
attribzted to both expectant management and operative 
therapy of these lesions. 
Renz artery dissections affecting 15 patients encoua- 


‘tereg st the University of Michigan Medical Center 
provicethe basis for the present review. Categoriza-ion of 


disseetisns into subgroups according to cause proved 
important in defining the natural history of this Cisease 


entity. Specific subgroups identified included (1) dissec- 


— tions subsequent to blunt abdominal trauma, (2) intrala- 


mina! -atheter-induced injuries, and (8) spontaneous 
disseetiens in arteriosclerotic or fibrodysplastic arteries. 
Aortic dissections involving renal vessels were excluded 
from study, as were macroaneurysms, pseudoaneurysms, 


» minute intimal disruptions, and arterial thromboses not 
` unequixocally associated with a dissecting process. 


Accepted for publication Dee 8, 1976. 
From tme Department of Surgery, University of Michigan Medical 


i Center, Aan Arbor. 


- Read before the 84th annual meeting of the Western Surgical Associa- 
tion, Coromado, Calif, Nov 15, 1976. 
Repsirt-requests to University Hospital, 1405 E Ann St, Ann Arbor MI 


.— 48109 Br Gewertz). 
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. Stanley, MD; William J. Fry, MD 


CLINICAL EXPERIENCE 


Renal artery dissections were documented among eight male 
and seven female patients, ranging in age from 3 to 75 years, - 


treated at University Hospital from 1960 to 1976. Dissections were - z : E. 


initially recognized by arteriographic examination in all but one 
patient. In this latter case, arteriograms demonstrated an 
occluded renal artery that at the time of operation was discovered 


to be a typical dissection. The rarity of these lesions is emphasized — E 


in that only 15 patients harboring dissections were discovered — 
during a time period when more than 11,000 abdominal arterio- 
grams were performed at our institution. Clinieal characteristies 
of these patients are best defined in relation to underlying 
mechanisms responsible for the dissection. 


Dissections Secondary to Blunt Abdominal Trauma 


Four male and three female patients, with an average age of 


24.4 years, exhibited renal artery dissections after sustaining ^. 
severe abdominal trauma (Table 1). Motor vehicle accidents were ^. E 


responsible for five dissections, one followed a 20-foot fall, and 
another was the consequence of a boxing injury. Dissections 
affected right renal arteries in four patients, the left renal artery 
twice, and both vessels in one patient. Main renal arteries were the 
site of dissections in five instances; the remainder involved distal 
branches. 

Microscopic or gross hematuria and flank pain affected all 
patients with dissections due to abdominal trauma. Two patients 
had acute hypertension following injury, and in a third late blood 
pressure elevation developed. Three patients were initially hypo- 
tensive because of concomittant intra-abdominal injuries. Exelud- 
ing the boxing injury, dissections were recognized within 12 hours. 
of hospitalization. Intravenous pyelograms were obtained in five 
patients. Absent, as well as delayed, nephrograms or evidence of 
renal contusions were observed in each instance. Arteriographic 
studies confirmed the diagnosis of dissection in all patients. 

Immediate operative intervention was undertaken twice for 
traumatic lesions. Primary aortorenal bypass was successfully 
performed once. In the second case, a child with profound hypo- 
tension, nephrectomy was necessary. A third patient was treated 
by heminephrectomy for sustained hypertension secondary to 
segmental vessel occlusion four months after injury. A fourth 
patient underwent late operation for chronic hypertension. An 
unsuccessful attempt at reconstructing his severely injured renal 
artery eventuated in nephrectomy. This patient, who had bilateral 
disease with a limited dissection of the contralateral renal artery 
(Fig 1, left), remains normotensive two years postoperatively. 
Three additional patients did not undergo surgical therapy. Two of 
these patients had clinically unimportant dissections. Multiple 
injuries of segmental vessels in a solitary kidney unamenable to 
conventional repair occurred in the third patient (Fig 1, right). 
Temporary hemodialysis was required for acute renal failure, with 
eventual return of normal renal function. Excluding the latter 
case, no patient with dissections caused by blunt trauma expen 
enced compromise of renal function. 
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Table 1.—Dissections Secondary to Blurt Abdominal Trauma 




































































































































ne Arteriographic Surgical 

i Patient/Age, yr/Sex Mechanism of Injury Manifestations Findings Therapy Results 

Er Motor vehicle Pain, hematuria, Right main Right nephrectomy Normatensive, normal 
us accident hypotensive* renel artery renel function 

5 | dissection 
is 20-foot fall Pain, hematuria, Right main Normetensive, normal 
ra hypotensive renal artery renel function 

d dissaction 

ye 3/21/M Motor vehicle Pain, hematuria, Right segmental None, Normetensive, normal 
v accident hypertensive renal artery hemodialysis renel function 

: (154/98 mm Hg), dissaction (4 weeks) 

E acute renal failure 

> 4/21/F Motor vehicle Pain, hematuria, Left renal artery Left aortorenal Normetensive, normal 
Ls accident hypotensive* disssction saphenous renal function 

i (cephalic vein graft 

È brarch of 2 

Sg multiple renal 

E arteries) 

5/30/F Motor vehicle Pain, hematuria, Left main renal Normetensive, normal 
ae accident hypotensive* artery dissec- renel function 

Hi tion 

! 6/35/M Motor vehicle Pain. hematuria, Right segmental Right hemi- Normctensive with 

ee accident hypertensive renel artery nephrectomy mecication (130/90 
Y dissection mm Hg), normal 

i renel function 

P 7/40/M Pain, hematuria, Right segmental Left nephrectomy Normetensive, normal 
Ria hypertensive late dissection and renel function 

fi (200/150 mm Hg) left main renal 

5 artery dissec- 

re “Hypotension a result of intra-abdominal hemorrhage unrelated to renal artery dissection. 





Á Fig 1.—Dissections secondary to blunt abdominal trauma. Left, Limited, intramural dissection of proximal 
renal artery (arrow) attributed to boxing injury. Right, Intrarenel dissection (arrow) associated with severe 
parenchymal contusion in a solitary <idney. Both were treated nonoperatively. 


Fe Dissections Secondary to Intraluminal Spontaneous Dissections 

- Catheterizations Spon-aneous dissections developed in two male patients with 

E arteriosclerotic renal artery disease, and in two female patients 

? In two male and two female patients, averaging 57.3 years in with fibrodysplastic disease (Fig 3). All but one patient were 

f age, dissections developed following diagnostic catheter studies ^ hypertensive (Table 3). Gross or microscopic hematuria were not 

ne: (Table 2). Severe antecedent renal artery disease effected each apparent in this group. One patient experienced flank pain. 

patient. Three exhibited arteriosclerotic renal artery disease, and Arterial reconstructions were attempted twice; this was successful 

t the fourth had fibrodysplastic stenosis of this vessel. Preexistent on one occasion and lead to a nephrectomy in tie other. Primary 
hypertension became more severe after catheterization in two nephrectomy was performed in an additional petient early in our 
patients, resulting in early operative interventions. Successful experience. The remaining patient with a limited dissection, 
aortorenal saphenous vein bypass was performed in one patient normal renal function, and blood pressure was treated conserva- 
(Fig 2). Attempts to reconstruct the second patient's renal artery tively. 

^ eventuated in nephrectomy. Renal function and blood pressure COMMENT 

f were normal in two patients treated nonoperative y. Pain and 

hematuria did not occur in any of these four patients. Since the first angiographic demonstration of a renal 
410 Arch Surg—Vol 112, April 1977 Renal Artery Dissections—Gewertz et al 


€ ' t H 
= ^ í E de MET 15 = £57,173 
É "MT ae E 2 > "EC E roe a P ee in d a Lit» 9. aE LET Ae 


EK PA J Te ay <a -— s ee ye ee LL. a a A =a ete ee Y = » 237709 9 umm >EE Sa DTI AR 
SURG ae e a PO ee ae PSI ee ott ee en eS A eee Pa ey o 
« à 4 E E è . - - + e 


Table 2.—Intraluminal Catheter-Induced Dissections* 


Associated Renal 
Arterv Pathology 
Fibrodysplasia 


Patienty Age, yr/Sex 


Manifestations 
Accelerated hypertension 


(200/130 mm Hg) (bilateral) 


Accelerated hypertension 


(220/120 mm Hg) (bilateral) 


3/62/F 
(urilateral) 


4/75/M 
(urilateral) 


*Selectve arteriographic catneterizations. 
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Arterosclerosis 


Arterosclerosis 


Arter osclerosis 


Artesiographic 
Fendings 
Left main ~enal 
dissectmn 


Surgical 
Therapy 
Left aortorenal 
saphenous 
vein graft 
Left nephrectomy 


Results 
Normotensive, 
normal renal 
function 
Persistent 
hypertension 
Normotensive, 
normal renal 
function 
Normotensive, 
normal renal 
function 


Left main ~enal 
artery cessection 
Right maia renal artery 
dissectipn, right 
hypernephroma 
Left main ~enal 
artery cessection 


Right nephrectomy 
for hypernephroma 








Fig 2.—Left, Arteriographic catheter-induced dissection (arrow) in fibrodysplastic renal artery. Right, 
postoperative appearance of arterial reconstruction using autogenous saphenous aortorenal vein graft. 


artery dissection in 1955,‘ these lesions have been discov- 
ered with increasing frequency. Clinical reports continue 
to be anecdotal, with cumulative experiences from any one 
institution exceeding ten patients being nonexistent. 
Criter-a for radiologic diagnosis of renal artery dissections 
have been previously published,’ and include: (1) luminal 
irregularities with aneurysmal dilation or saccular dissec- 
tions associated with segmental stenoses, (2) predilecticn 
of dissection to extend distally to the first renal artery 
bifurestion, (3) "cuffing" at branchings, and (4) variable 
degrees of reversibility documented by subsequent 
arter'egraphie studies. Common usage resulted in mary 
dissections being referred to as dissecting aneurysms. This 
misnemer persists despite the occlusive nature of most 
renal artery dissections. 

. Clinical manifestation of renal artery dissections are 
invarixbly associated with the consequences of renal 
ischemia. Renal infarction, compromised renal function, 
and renovascular hypertension are the most common 
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severe coraplications of dissections. These events are not 
inevitable. Certain dissections may be self-limited and of 
no functional importance. 

Contribrting factors to dissections vary with different 
injuries or arterial diseases responsible for these lesions. 
The tendeacy for renal artery dissections to extend is less 
than that roted in dissections of the thoracic aorta. Blood 
viscosity, shearing forces, and flow turbulence are involved 
in the propagation of all dissections, but the single most 
important hemodynamic force relates to the first deriva- 
tive of aortic pressure curves (the slope of the pulse wave, 


aorta to the renal artery level, dp/dt is diminished.” This 
natural damping phenomenon supports an assumption that 
hemodynamic forces implicated in proximal aortic dissec- 
tions are Ess important in renal artery dissections. Renal 
artery trauma or loss of structural integrity due to ante- 
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Renal Artery 
Patient/Age, yr/Sex Pathology Manifestations 
1/34/F Fibrodysplasia Accelerated 
(bilateral) hypertension 


(210/110 mm Hg) 

Arteriosclerosis Accelerated 

(bilateral) hypertension 
(210/120 mm Hg) 
Pain, accelerated 
hyper-ension 
(200/100 mm Hg) 
Arteriosclerosis None 

(unilateral) 










3/39/F Fibrodysplasia 


(unilateral) 





4/61/M 





Fig 3.—Spontaneous dissection (arrow) causing near total occlu- 
sion of distal main renal artery in patient exhibiting accelerated 
hypertension. 


cedent disease may influence propagation of dissections 
more than other variables. 

Conservation of renal parenchymal tissue is of utmost 
importance in patients exhibiting spontaneous dissections, 
or in those with preexistent renovascular disease and 
catheter-induced dissections. Renal artery disease involv- 
ing the contralateral kidney was noted among four of our 
eight patients having dissections unrelated to blunt 
abdominal trauma. Casual nephrectomies for dissections 
are unacceptable. Although certain dissections are not 
amenable to any form of operative treatment, recent 
advances in surgical technique''^* should improve dismal 
salvage rates described in the current literature. Arterial 
reconstruction utilizing autogenous saphenous vein is 
preferred, with ex vivo repairs being appropriate in 
selected cases. 
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Table 3.—Spontaneous Dissections 


Arteriographic Surgical 
Findings Therapy Results 
Left main renal dissection Left aortorenal Normotensive 
saphenous with medications 
vein graft (140/85 mm Hg? 






Left segmental renal 
artery dissection 


Left main renal artery 
dissection (associated 

macroansurysm) 

Right segmental renal 
artery dissection 

























Normotensive 
with medications 
(110/85 mm Hg) 
Normotensive, 
normal renal 
function 
Normotensive, 
mormal renal 
function 


Left nephrectomy 





















Left nephrectomy 








None 













Blunt Trauma and Dissections 


Two mechanisms have been alluded to in explaining 
renal artery injuries following blunt abdominal trauma. 
The first relates to a deceleration phenemenon of rela- 
tively mobile kidneys.**-** Sudden anteriordisplacement of 
the kidney may generate marked tension within the 
vascular pedicle. Subsequent fracture of -he least elastie 
tissue, the intima, predisposes in subintim al dissection. A 
second mechanism involves direct vesse! wall contusion 
against unyielding vertebral bodies.'* Int mal injury and 
hemorrhage within the media following rupture of vasa 
vasorum may initiate certain traumatic dissections. Trau- 
matic thromboses, often secondary to subintimal dissec- 
tions, have been reported to involve the left renal artery 
much more frequently than the right.'’-***"Considering the 
lesser mobility of the left kidney and its shorter vascular 
pedicle, the predilection for left-sided thromboses is poorly 
explained by the aforementioned mechanisms. Data from 
the present experience and that of others*'* does not 
support the tenet that left renal arteries are more favored 
sites for dissections.'* 

Hematuria is very common in patients with dissections 
secondary to blunt trauma.» All of our patients exhibited 
this finding. Most instances of hematuria appear second- 
ary to renal parenchymal contusion, and not the arterial 
injury per se." Abnormal intravenous pyelograms are 
common in patients with traumatic renal artery cissec- 
tions. Pyelography is exceedingly nonspecific for renal 
traumé, and does not provide adequate mformation for 
assessing the presence or absence of traumatic renovas- 
cular lesions.” Standard arteriographic examinations in 
stable patients, or intraoperative studies in selected 
patients, provide the most reliable diagnostic information 
regarding dissections.?* ?*-? 

Emergent primary arterial reconstructions are recom- 
mended in patients having technically comrectable dissec- 
tions secondary to blunt abdominal trauma if occlusion of 
the main renal artery or a major segmental branch is 
recognized, as well as when hypertension persists or renal 
function deteriorates following functionally significant 
injury. Early recognition of dissections and expeditious 
repair are often essential in preventing irreversible renal 
damage. Although ex vivo renal artery repair and auto- 
transplantation has been employed for renal artery recon- 
struction at our institution, we have no- had a recent 
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re d to utilize ER. a iaiu for - treatment cf 
traumate dissections. Ex vivo repair appears uniquely 
suited © the extensive pedicle injuries associated with 


—  arteri! lissections.?»39-55 


e Angiographic Catholii-indüced Dissections 
The meidence of renal artery dissections oceurrinz 


during the course of arteriography has been poorly doct- 
mented in the literature. Selective renal artery catheter - 
zations are more likely to result in dissections than flush 
aortography. The rarity of this complication is confirmed 


by our experience, in which only four renal artery catheter 


à - dissecticns were encountered in more than 11,000 abdor- 


. inal arceriographic examinations, including approximately 
2,200 =Ective renal arteriograms. 


Oce=rvence of these dissections is unquestionably related 
to und=slying renovascular disease.’ Dissections are more 


likely teoccur in vessels marifesting advanced arterioscle- 

rosis. Infrequent occurrence of catheter-induced cissec- 
tions = patients with fibrodysplasia suggests that medial 
alterz&cns, even when associated with severe stenosis, do 
not precispose to such injur:es. | 


Mos: eatheter-induced dissections are probably clirieally 
covert. Eain and hematuria cid not occur in our experience, 


and usually oecurs only when extensive lesions cause near 


or compete occlusion of vessels and renal infarction. It is 
probat le that many sma! dissections, such as intimal flaps, 


pass umr=cognized. Greatest problems revolve around those 


instaness where dissections cause ischemia severe enough 
to predwce secondary hypertension or compromise renal 


—. functier. These silent complications may persist until more 
serious sequelae ensue. Indications for operation in 


patier-shaving renal artery dissections secondary tc catt- 
eter imjaries are identical to those of blunt traumatic 
dissecticns. 


Spontaneous Dissections 


Renal arteries are the most common site of pr mary 
dissecticns involving peripheral vessels.* These lesions may 
be assseiated with coexisting macroaneurysms, arterial 
fibrodyselasia, arteriosclerosis, and medial necrosis? 19 


Nearly a 9% incidence of dissections in patients with 
 fibrodws»lastic renal arteries has been observed by others.* 


Recent experience at our institution with more than 200 


cases ef renal artery fiorocysplasia in no way suggests 


these esions to be so common. Differences in defining 
dissections and interpreting arteriographic or histologic 


studies may account for discrepancies in these two exper - 


ences.* 
The pathogenesis of spontaneous renal artery Cissec- 
tions i= poorly understood. Necropsy studies usually 


demonstrate dissections extending within the outer nedia 
_ adjacent to the external elastic lamina, and less eommonly 
. within tae more central media.*'**! Only half these cissec- 
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tions may aetually comments with the vessel lumen.’ ii ^ m A 


obvious contradistinction are traumatic dissections, which | 


usually originate from the lumen, extending along subin- | 


timal and inner medial tissue planes. 
Spontaneous renal artery dissections generally affect 
proximal vessels. Although intrinsic properties of an aber d 


may account for this occurrence, physiologic mechanisms — 


related to blood flow may predispose this site to dissec- 
tions. This may be of particular importance in arteries - 
exhibiting multiple fibrodysplastie stenoses. Damping ot 
steep systolie pressure waves has been documented i 

models of repetitive saccular dilations and stenoses com- 
parable to arterial fibrodysplasia." In another investiga- 
tion, diminutions of mean perfusion pressures have been 


documented beyond a series of subcritical stenoses simula- . 


ting fibrodysplastic disease." Both phenomena may 
account for limited distal propagation of mural dissec- 
tions. | 

Spontaneous peripheral arterial dissections have been 


attributed to abnormalities involving vasa vasorum. 


Hemorrhage may result from rupture of vasa vasorum. 
Subsequent intramural hematoma may increase medial 
ischemia end further compromise vessel wall integrity. 
Sustained arterial blood pressure elevations may contrib- 
ute to the development of renal artery dissections by | 
potentiating arteriosclerosis and medial degeneration. 2 
has not been proved that hypertension represents an 
initiating factor in dissecting aneurysms of muscular 
arteries. To the contrary, hypertension secondary to an 
occluding dissection causing renal ischemia is a more 


tenable explanation for coexisting elevations in blood TA 


pressure. 
Pain and hematuria have been described i in patients with 
spontaneous dissections,?:*?' although they were not 


observed in any of our patients. Without severe renal 
ischemia progressing to infarction, most spontaneous renal 


artery dissections are silent. In this respect, these lesions 
are similar to renal artery macroaneurysms unassociated 
with dissections.** Acceleration of antecedent hypertension 
may occasionally herald a dissection involving a previously . 
diseased renal artery. Reentry of dissections with resolu- 
tion of renal ischemia may occur." It is unlikely that this 
event will prove as common as has been reported with - 
spontaneous internal carotid artery dissections." 


Criteria for operative treatment of potentially correct- 


able spontaneous dissections include: (1) existence of hemo- 
dynamically significant acute occlusions accompanying 
dissections of main or major segmental renal arteries, and 
(2) documentation of severe renovascular hypertension or 
deteriorating renal function with arteriographically dem- 
onstrable dissections, regardless of their roentgenographic 
appearance. Expectant therapy in these situations may be 
catastrophic compared to results utilizing new ear i 
in arterial reconstructive surgery. 
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j ROBERT C. Lim, JR, MD, San Francisco: In the past when this 
~ rare entity has been encountered, treatment has been with very 
little foreknowledge or experience. The authors appropriately 
group dissections by cause, the most common being trauma. At the 
— . San Francisco General Hospital we see approximately 5,000 
| trauma cases per year in our emergency department. We proceed 
= with intravenous pyelograms in cases of hematuria secondary to 
-— blunt abdominal trauma. Patients whose conditions are unstable 
~ are operated on immediately. Those who are stable, and who have 
no indications for laparotomy, are followed up with a second 
— intravenous pyelogram in one to two weeks. We have not routinely 
~ obtained arteriograms with all abnormal pyelograms We agreed, 
— jn cases where in situ repair of the renal artery is cifficult, that 
.. the kidney should be removed, repaired, and reimplanted. Do the 
. . authors have guidelines as to how one should interpret arterio- 
|. grams to predict which lesions are self-limiting, and which should 
-— A be promptly operated on? Also, is there a time interval that is safe 
_ between obtaining an arteriogram and proceeding with surgical 
repair? 
Dr GEWERTZ: Pertinent questions such as Dr Lim's usually elicit 
reasonable but speculative replies, rather than definitive 
responses backed by extensive experience. Urography is known to 
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Discussion 


be a poor diagnostic screening test for renal artery dissections, 
although it is valuable in documenting the existence of a func- 
tioning contralateral kidney. It is important to realize that renal 
nonvisualization with intravenous pyelography may follow contu- 
sion alone, and not reflect major vascular injury. Similarly, normal 
urograris do not necessarily exclude dissections. Regardless of 
urographie findings, arteriography is indicated in nearly all cases 
of suspected renal trauma manifesting hypertension with hema- 
turia. Cireumferential or deep mural dissections with intraluminal 
projection are more likely forerunners of thrombosis than small 
subintimal flaps. Unfortunately, the benign nature of any dissec- 
tion is never guaranteed, regardless of its arteriographic 
appearence. Delays in surgical therapy longer than 12 hours 
certainly jeopardize beneficial results in instances of preexisting 
severe “enal ischemia. However, presence or absence of irrepar- 
able rer al ischemic injury is so influenced by other factors, such as 
existenee of collaterals, prior renal diesase, and the like, that each 
case must be individualized. We wish to reemphasize that early 
operative intervention must be seriously considered in all 
instances of major vascular injury and those exhibiting secondary 
hypertension following renal artery dissections. 


Renal Artery Dissections—Gewertz et al 








Aneurysm Contents 


as a source of Graft Infection 


^ Roger I» Williams, MD, Frederick W. Fisher, MD 


* Deriwg the past 5'^ years, cultures were taken from 68 of 15a 
surgically treated aortic aneurysms. These cultures were made 
from »s2mblood fluids, laminated clot, necrotic areas of the 
aneurgs™ wall. or ulcerated atheromatous plaques. Organisms 
were harvested from seven of the 68 cultures, including Staphy- 
lococems Escherichia coli. Pseudomonas, and hemolytic Strep- 
tococems Prophylactic antibiotics were used in all patients; 
however. the organisms cultured, excepting Streptoceccus, 
were met sensitive to the chosen antibiotics. Three of the seven 
patienes with a positive aneurysm culture died of causes unre- 
lated tc infection. Evidence of graft infection has not developed 
in fou- sarviving patients with positive cultures. Knowledge ef 

. the presence of bacteria permitted massive antibiotic therapy 
based-or organism sensitivity. 

(Arc* Surg 112:415-416, 1977) 


Itbe:xh the dangers of infection are well recognized, 
the seurce of infection in grafts used in aorte 
aneurysm surgery is virtually unknown. Bacteremia, skin 
contamination (particularly from the inguinal area, 
infected leg lesions, and intestinal contamination are the 
most of en quoted causes of graft infection."' Excluding 
obviowly infected aneurysms," the aneurysm wall and 
contests have not been reported to be a potential cause ef 
graft -nfectien. A unique experience with routine culture 
of aneurysms and their contents over the past 5!» years 
suggests that this may be an important source of graft im- 
. feetiom. 
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MATERIALS AND METHODS 


Between Jan 1, 1971, and June 30, 1976, Dacron grafts were used 
to replace 151 aneurysms of the lower abdominal aorta. All grafts 
were sutured with Dacron. Sixty-one percent of these patients 
were over 70tyears of age. Forty (26.6%) aneurysms were ruptured. 
Iliac arterial stenosis or aneurysms required bifurcation grafts in 
44 patients. 

Aerobie and anaerobic cultures were obtained from 68 of these 
151 aneurysms. These cultures were of nonblood fluids, necrotic | 
areas of the aneurysm wall, the old laminated clot, or ulcerated 
plaques in the aneurysm. Those small aneurysms containing only 
liquid, fresh. unclotted blood were usually not cultured. None of 
these 68 patients had any signs, symptoms, or findings at the time 
of surgery that would indicate infection within the aneurysm. One 
patient with massive intestinal distention, atelectasis, and fever 
was admitted six days after aneurysm rupture and was suspected 
of abdominal infection, but he had a negative culture. 


RESULTS 


Seven of the 68 eultures were positive; organisms grown 
were Staphylococcus (four), Escherichia coli (one), Pseudo- 
monas (one), and hemolytie Streptococcus (one). Two of 
these "infected" aneurysms had ruptured; both contained 
coagulase-negative Staphylococcus bacteria, and both | 
patients died within 48 hours, one from a cerebral infarct 
and the other from congestive heart failure. A third 
patient died 13 days after elective surgery from a cardiac 
arrhythmia. The coagulase-positive Staphylococcus cul- — 
tured from his aneurysm was vigorously treated with 
antibioties based on sensitivity studies. At autopsy study, 
no Staphylococcus was cultured from the graft or surround- 
ing retroperitoneal areas. 

Four patients with positive aneurysm cultures have 
survived. Although prophylactie broad-spectrum antibiot- 
ies (either cephalothin, ampicillin, or tetracycline) were 
given to all patients undergoing aneurysm surgery since 
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E 1970, only one patient had an organism sensitive to the 
chosen prophylactic antibiotic. This was a streptococcal 


organism sensitive to the cephalothin therapy that was 
begun during surgery. The other three organ.sms were E 
coli; sensitive only to gentamicin sulfate; Pseudomonas, 
sensitive to gentamicin and chloramphencol; and coagu- 
lase-positive Staphylococcus aureus, sensitive to chloram- 
phencol and carbenicillin. Based on culture and appropriate 
choice of antibiotic, treatment was given for eight to 14 
days, and none of these four patients have shown signs of 
graft infection during follow-up of six mcnths to 5% 
years. 


COMMENT 


In the past 5!? years, the mortality with 111 patients 
having elective aneurysm surgery has been 5.4%. Only ten 
of the 40 with ruptured aneurysms have died; an infection 
has developed in the graft of only one patient. This 
patient's aneurysm ruptured aboard a cruise ship, and he 
was febrile with an elevated white blood cell count when 
admitted to the hospital six days later. Culture of the dark, 





partially liquified, massive retroperitoneal hematoma 
found at surgery was negative, perhaps due to delayed 
incubation. Ten days later, a retroperitoneal aspiration 
grew Bacteriodes. He was successfully treated by axilofe- 
moral bypass and graft removal elsewhere.’ . 
Our experience emphasizes the need to perform eultures 
on all abdominal aortic aneurysms, regardless of clinical 
findings. Routine culture of aneurysms has been advocated 
in re»orts dealing with clinically infected aneurysms. 
Propkylactie antibiotics may prevent some graft infec- 
tions; however, more important, the knowledge of the 
presence of specifie bacteria around the graft permits 
massive therapy based on sensitivity studies. Although 
experimental studies suggest that delayed antibiotie treat- 
ment is relatively ineffective in preventing graft infec- 
tion, it apparently has been successful in our four 
surviving patients. | 


Nonproprietary Names and Trademarks of Drugs 


Gentamicin sulfate—Garamycin. 
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Discussion 


JOSEPH P. ELLIOTT, Jr, MD, Detroit: It is difficult to find 
corroboration of these findings from other sources. Cases of 
secondary infection of atherosclerotic aneurysms are rare and 
almost invariably associated with evidence of septicemia. Follow- 
ing a study of sealed ruptured abdominal aorti? aneurysms 
simulating sepsis, we performed cultures and Brown-Brenn stains 
on the contents of a series of abdominal aortic aneurysms, with 
negative results except in one patient with systemic infection due 
to Bacteroides; this patient had had obvious fever and systemic 


x toxieity. 


We have recently studied in detail 40 cases of infected synthetic 


. prostheses in a series of 3,347 reconstructive operations. Twenty- 


nine of the cases occurred in intra-abdominal operations, nine for 
aneurysms, and 20 for occlusive disease. We observed that the 
source of infection of the graft was the inguinal skin 16 times, a 
hollow viseus seven times, the ureter once, and hematogenous 
spread once. 

Only in four eases was the source in the retroperitoneal tissues, 
in three cases of occlusive disease, and in one case of abdominal 


aortic aneurysm. This one abdominal aortic aneurysm appears to 


have been the only lesion that might have caused infection of the 
graft in the sense described by Drs Williams and Fisher. The 
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bypass-operations for occlusive disease involved very little contact 
with tke intra-aortic contents. 

From this experience, we must conclude that the source of 
contamination of prosthetic implants is very rarely in the centents 
or wall of an abdominal aortic aneurysm. However, Drs Williams 
and Fisher have stimulated us to pay much closer attention to the 
possibiity that some expanding and ruptured aneurysms may 
have an infectious etiology, and we shall again initiate a program 
of rout nely culturing them. 

DR WiLLIAMS: We realize that this experience is somewhat 
unique, and that others may not find a similar incidence of 
organisms even from ruptured aneurysms. 

On the other hand, we do feel that culture, particularly of those 
aneurysms that are large and have a cheesy type of laminated clot 
or have atheromatous plaques that appear to be ulcerated, is 
indicated. 

From an interesting standpoint, we have had in the same period 
of time nearly 100 aortofemoral bypasses for occlusive disease 
with ne graft infection. We have perhaps been fortunate, but we 
differ in our preparation from others perhaps only in that we 
usually wash the skin once or twice a day with an antiseptic soap 
for one to three days before our surgical procedure. 


Graft Infection—Williams & Fisher 





Surgical Repair of a 


Ruptured Spleen in Children 


Report of Eight Cases 


by John —. Burrington, MD 


* Ten consecutive children with clinical evidence of splenic 
rupture underwent surgical exploration. In eight patients, all or 
part ef the spleen could be preserved. The two patients requiring 
splerectomy had associeted injury to the tail of the pancreas. 


|. Surgxai techniques employed to preserve the injured spleen 


werethese in common use to repair equivalent hepatic or renal 


_ injures. There was no morbidity or mortality associated with the 


yal procedure. Splenic salvage protects the child from increased 





suscsptibility to sepsis associated with splenectomy. 
(Asc Surg 112:417-419, 1977) 


: Se King and Shumacker' reported fulminant sepsis in 


e infants who had undergone splenectomy for 
herec:tary spherocytosis, many reports have appeared 


 eitirg or disproving the concept of postsplenectomy 


sepsi.-' Singer’ reviewed the topic extensively, and 
eonelwded that among children who underwent splenec- 
toms for trauma, the incidence of severe, fatal sepsis was 
at least 58 times that ef the general population. The same 
hele true for patients whose spleen was removed mciden- 
tall- during surgery cn other organs. Also, he concluded 


.tha- zmong these patients who contracted severe infection, 


mortality was 58%, far higher than an equivalent group 
whc had not undergore splenectomy. 

Eeran and Colebatch’ showed that among children under 
12 months of age at the time of splenectomy, 50% had 
severe sepsis, while Eraxlis et al’ noted that 8.1% of 


patents under 4 years old at the time of splenectomy died 


of s=psis. These data, coup_ed with increasing evidence that 
an mtact spleen is required to produce important opsonins 
anc IgG,** led the author to preserve the spleen in 
newoorns who suffered splenic injury during birth.’ 
Surgical techniques developed for splenic repair in the 
newborn were then adapted for splenic preservation in 
infamts and childrer who suffered splenic rupture or 
transection. 


SUBJECTS AND METHODS 


Ten consecutive children in whom splenic rupture was suspected 
or confirmed underwent abdominal exploration through an upper 
abeeminal transverse incision. The spleen was mobilizec so that it 
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could be del vered into the wound, and the splenic injury examined 
carefully. I^ bleeding could be controlled, all viable splenic tissue. 
was preserved in situ using surgical techniques that have been 
applied to similar renal and hepatic injuries. 

Each of :he ten cases is summarized in the Table. In seven, 
splenic injury was suspected on the basis of physical findings and 
the presen-e of enlarged spleen, displacement of the stomach on 
plain roentzenogram, or scalloping of the greater curvature of the 
stomach neted on abdominal roentgenogram. Peritoneal lavage 
using 10 ml of normal saline per kilogram of body weight was 
performed only in patients who were unconscious or obtunded 
from an associated head injury. All ten patients proved to have 
splenie injary, and three had additional significant intra-abdom- 
inal injuries. 


Operation Performed 


After ra»id exploration to determine the extent of injury and to — — 


stop majc-* bleeding, the spleen was mobilized by carefully 
dividing literal peritoneal attachments and ligaments to the 
diaphragm and kidney. This permits delivery of the spleen into the 


incision ae&required for splenectomy or splenic repair. The organ is- — : | 


examined «arefully for active bleeding and to be sure that all 
fragmente are viable. Clots are picked off gently, and any bleeding 
points from the splenic pulp are cauterized or suture-ligated. Deep 
transverse cracks may require removal of the smaller or devital- 
ized portien of the spleen, although in some cases the entire spleen 
can be salvaged (Fig 1). 

If one pole of the spleen is excised, the raw surface is 
compressed by mattress sutures of 2-0 or 0 chromic catgut. Knots 
are tied oa alternate sides so that omentum can later be tied over 
the raw splenic surface. Linear and transverse cracks are closed 
using sim»le absorbable sutures and omentum tied over the suture 
line. Arezs of the upper or lower pole that have simply had the 
capsule stripped may have the raw surface covered with omentum 
or cellulose, oxidized (Oxycel). The spleen is then returned to its 
normal pesition but not sutured in place. The left upper quadrant 
is not drained unless indicated by associated bowel, hepatic or 
pancreatr injuries (Fig 2). 


RESULTS 


All or most of the spleen was salvaged in eight of ten 
patiente and all patients recovered without incident. Three 
have uneergone liver-spleen scans three to six months later 
to docuraent that the spleen is intact. All patients have had 
two or more blood smears examined for Howell-Jolly 
bodies, -nd none have been encountered. 

Two cf the patients had associated injuries of the splenic 
pedicle and tail of the pancreas that could most expedi- 
tiously »e handled by en bloc distal pancreatectomy and 
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Fig 1.—Repair of linear splenic laceration. Left, Spleen mobilized to demonstrate linear laceration along superior pole. Center, 
Laceration closed after debridement; chromic catgut sutures left long. Righ:, Omentum tied loosely over laceration. 


Clinical Data 


Bleeding 
Cause of Method of Associated Splenic Splenic When 

























Patient/Age, yr/Sex Injury Diagnosis Injuries Injury Repair 
1/5/M 5.5-m fall Clinical Fracture of femur, tibia, & Upper pole avulsed Excision of upper pole Yes 
fibula 
2/3/M Motor vehicle Peritoneal Skull fracture, concussian, Transverse crack Debridement & No 
accident lavage & lacerations closure 
3/2/M Abuse Clinical Rib fracture mesenteric Transverse crack Debridement & No 
hematoma closure 
4/3/M Motor vehicle Clinical Fracture of femur & pelvs Vertical crack Debridement & Yes 
accident closure 



















Motor vehicle Clinical Liver laceration, pancreatic Vessels transected Splenectomy 



























accident contusion in pancreas 
6/6/M Fall from 3 stories Clinical Fracture of humerus, radius, Upper pole avulsed Excision of upper pole Yes 
ulva, & scalp laceratiors 
7/5/F Motor vehicle Peritoneal Fracture of femur & Transverse crack Debridement & No 
accident lavage concussion closure 
8/8/F Motor vehicle Clinical Rib fracture & lacerations Avulsion of capsule Debridement & cover Yes 
accident with omentum 
9/8/M Sledding accident Clinical None Transverse crack  Debridement & Yes 
closure 
10/2/M Fall Peritoneal Liver, pancreas Avulsed with tail of Splenectomy Yes 






lavage pancreas 





Fig 2.—Repair of spleen after transection of upper pole. Left, Spleen mobilized for debridement. Right, Upper pole closed with mattress 
sutures tied with knots on alternate sides to facilitate tying ends loosely over omentum. 





418 Arch Surg—Vol 112, April 1977 Spleen Rupture—Burrington 














splenectomy. No child in this series has suffered late 


 Splen.e rupture, cyst formation, or upper abdominal 


COMMENT 


While the human spleen can often be removed without 
serious consequence, its functions of clearing partieula:e 


= antigens, elaboration of specifie immune substances, and 


prodaction of opsonins apparently are not taken over by 
any 3ther tissue. Consequently, salvage of the spleen in 


 ehildren seems worthwhile if it can be achieved with a 


mort&ity less than that of splenectomy itself and tae 
atten3ant risk of fatal sepsis. 

Sem after the risk of fatal pneumococcal infection 
became apparent, many physicians advocated protection of 
splensetomized children with prophylactic penicillin ther- 
apy- This therapy will of ccurse not protect against He:o- 


1 phile, Escherichia coli, and other infections encountered 


in asclenic ehildren.’ It also neglects that compliance w th 
long-term penicillin therapy for rheumatic fever patients 
is on y about 40%, and it is unlikely to be any greater than 


ty this among children undergoing splenectomy. 


Tris study and others’? indieates that many spleens 
can 5e salvaged safely using techniques commonly 
emp-eyed to repair the liver and kidney after analogous 
injuries. This seems more suitable than splenectomy and 
prooliylactic antibiotics. 

Douglas and Simpson" and others" have shown that, in 
many cases, bleeding from splenic rupture is self-limi:ed, 
anc the child suffering splenic rupture need only be 
Supported by transfusion and nasogastric decompression. 
The risk of this form of therapy lies in missing a serous 
associated injury. Therefore, careful abdominal explora- 
tioa with direct hemostasis, debridement, and repair of the 
spkmic injury seems to ccmbine the advantages of splenic 
preservation with the advantage of laparotomy to rule out 
asseciated injuries. 
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Discussion 





JOHN RAFFENSPERGER, MD, Chicago: Somebody should say some- a 


thing about this paper because I will bet there are a lot of skeptics 
out there. But to paraphrase a surgeon of an early era, "Gen- 
tlemen, this is no humbug." Very seriously, I think that tive 


postsplenectomy sepsis is a real problem in pediatrics, and you ean - 


do just exactly what Dr Burrington said, and save those spleens, 
You don’t have to pop them out and put them in a pan. 

Hernan M. Reyes, MD, Chicago: This certainly qualifies as a 
major contribution in the treatment of the injured child, especially 


when one realizes that the mortality associated with overwhelm- | 
ing postsplenectomy infections is 200 times greater than that of - 


the pediatric population at large. The series further demonstrates 
that this is a relatively safe procedure, due to the fact that in a 
series of eight patients there was no mortality or morbidity 
associated with it. 

Our own experience is limited to two patients. One underwent 


repair following injury and the second was a child who underwent —— 


diagnostie biopsy. This child was in complete remission following 


treatmen: for acute myelogenous leukemia. Seven months after 


termination of chemotherapy, the patient on subsequent work-up 
showed cnly an enlarged spleen. The question arose whether 
chemotherapy and crainocerebral radiotherapy should be resumed, 
or whether the patient should undergo exploration and a splenic 


biopsy. We decided to biopsy the spleen, and took out a wedge of : 


the lower pole, but unfortunately, the pathologist could not give us 
a definitive diagnosis. We subsequently did a splenectomy a week 
later and found that the biopsy site was completely healed. The 
spleen on further sections showed no evidence of disease. 


I would like to reemphasize certain aspects of the technique that — 


was described by Dr Burrington: 

l. It is imperative that adequate exposure and adequate mobili- 
zation is performed. 

2. There should be complete hemostasis by electrocautery or 
suture-ligation of bleeders. 

3. Large chromic catgut suture should be used for simple or 
mattress sutures in closing the splenic laceration. 

4. Omentum or absorbable hemostat should be used over the 
raw surface of the spleen. 

If complete hemostasis is not achieved while performing 


primary repair or hemisplenectomy, this organ should be removed 


without any hesitation. 

WiLLmM R. OLsEN, MD, Ann Arbor, Mich: A lot of eoncern we 
have had over repair of the spleen stems from an unjustified fear 
of the consequences of late bleeding. Contemporary surgical 


teaching seems to imply that these consequences are more danger- 


ous than those of splenectomy, though supporting data is lacking, 


and we now know that splenectomy is not innocuous, especially in 


children. I think our report will show that very few splenic injuries 


go on to develop progressive late bleeding, and I hope that this 


would lend a bit of support to those, such as Dr Burrington, who 
are thoughtfully investigating the possibilities of splenic repair. 
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SURGICEL Absorbable Hemostat 


TRADEMARK 
(oxidized regenerated cellulose) 


FOR SURGICAL USE 
(For dental applications of this product, refer- 
ence should be made to the package insert for 
dental use.) 


DESCRIPTION: SURGICEL Absorbable Hemo- 
stat is a chemically-sterilized, absorbable 
knitted fabric preparec by the controlled oxi- 
dation of regenerated cellulose. The fabric is 
white with a pale yellow cast and has a faint, 
caramel-like aroma. It is strong and can be 
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sutured or cut without fraying. It is stable and 
can be stored at controlled room temper- 
ature. A slight discoloration may occur with 
age, but tFis does not affect performance. 


ACTIONS: The mechanism of action whereby 
SURGICEL accelerates clotting is not com- 
pletely understood, but it appears to be a 
physical effect rather than any alteration of 
the normal physiologic clotting mechanism. 
After SURGICEL Absorbable Hemcstat has 
been saturated with blood, it swelis into a 
brownish or black gelatinous mass wnich aids 
in the formation of a clot, thereby serving as 
a hemostatic adjunct in the control of local 
hemorrhage. When used properly in minimal 
amounts, SURGICEL is absorbed f-om the 
sites of implantation with practically 10 tissue 
reaction. Aosorption depends upon several 
factors including the amount used, degree of 
saturation with blood, and the tissue bed. 


INDICATIONS: SURGICEL Absorbable Hemo- 
stat (oxidized regenerated cellulose) is used 
adjunctively in surgical procedures ‘o assist 
in the control of capillary, venous, and small 
arterial hemorrhage when ligation or other 
conventional methods of control are imprac- 
tical or ineffective. 


CONTRAINDICATIONS: Although packing or 
wadding sometimes is medically necessary, 
SURGICEL Absorbable Hemostat shculd not 






ble and safe hemostat 
help control smallvessel bleeding - 
without injuring vital tissue 






— (oxidized regenerated cellulose 


be used in this manner unless it is to be re- 
moved after hemostasis is achieved. 

SURGICEL should not be used for implan- 
tation in bone defects, such as fractures, 
since there is a possibility of interference 
with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve 
hemostasis around the spinal cord in lam- 
inectomies, or around the optic nerve and 
chiasm, it must always be removed after 
hemostasis is achieved since it will swell and 
could exert unwanted pressure. 

SURGICEL should not be used to control 
hemorrhage from large arteries. 

SURGICEL should not be used on non- 
hemorrhagic serous oozing surfaces, since 
body fluids other than whole blood, such as 
serum, do not react with SURGICEL to pro- 
duce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat 
is supplied sterile and should not be auto- 
claved because autoclaving causes physical 
breakdown of the product. 

SURGICEL is not intended as a substitute 
for careful surgery and the proper use of 
sutures and ligatures. 

Closing SURGICEL in a contaminated 
wound without drainage may lead to compli- 
cations and should be avoided. 

The hemostatic effect of SURGICEL is 






Rapid and complete absorption wit 

virtually no tissue reaction when used «< 
properly in minimal amounts for hemostasis y= 
SURGICEL Absorbable Hemostat is - 
completely absorbable from sites of ^ 
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implantation after it has becomea 


gelatincus mass that aids inthe — 
formation of a clot. — — 


Convenient to use. SURGICEL  — 
Absorbable Hemostat requires no addi- 
tione. hemostatic preparation; it is ready for — 
use directly from the vial. When exposed = 
t- blood, it adheres readily to tissues but —- 
generally not to dry instruments or dry surgical 
gloves. SURGICEL Absorbable Hemostat == 
shoulc be stored at controlled room temperature^ — - 
Beare using SURGICEL Absorbable Hemostat, 
please refer to product information below. 


greater w^en it is applied dry; therefore it 
should ne be moistened with water or saline. 

SURGE EL should not be imoregaated with 
anti-infect ve agents or with other materials 
such as 3ffering or hemostatic substances. 
Its hemos-atic effect is not erhanced by the 
addition > thrombin, the activity cf which is 
destroyed by the low pH of the product. 

Althouz- SURGICEL Absorbable Hemostat 
may be Eft in situ when necessary, it is ad- 
visable © remove it once hemostasis is 
achieved It must always be removed from 
the site = application after use in laminec- 
tomy prccedures and from foramina in bone 
when hemostasis is obtained. This is because 
SURGICE_. by swelling, may cause nerve 
damage 2w pressure in a bory ccnfine. Pa- 
ralysis hes been reported when used around 
the spina cord, particularly in surgery for 
herniatec mtervertebral disc. 


PRECAUTIONS: Use only as much SURGICEL 
Absorbatis Hemostat as is necessary for he- 
mostasis holding it in place unti! bleeding 
stops. Remove any excess before surgical 
closure i7 order to facilitate absorption and 
minimiz= the possibility of foreign body 
reaction. 

SURG CEL should be applied loosely 
against he bleeding surface. Wadding or 
packing sould be avoided, especially within 
rigid caw-ies, where swelling may interfere 
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with normal function or possibil: cause 
necrosis. 

In urological procedures, minimal «mounts 
of SURGICEL should be used and cee must 
be exercisec to prevent plugging of the 
urethra, ureter, or a catheter by dislodged 
portions of the product. 

Since absorption of SURGICEL coule be pre- 
vented in chemically cauterized areas its use 
should not be preceded by applicaticn of sil- 
ver nitrate or any other escharotic chemicals. 

If SURGICEL is used temporarily ta:Jine the 
cavity of large open wounds, it should be 
placed so as not to overlap the skir edges. 
It should also be removed from open wounds 
by forceps or by irrigation with sterixe water 
or saline solution after bleeding has *topped. 

Precautions should be taken in cforhino- 
laryngologic surgery to assure that none of 
the material is aspirated by the patient. (Ex- 
amples: controlling hemorrhage afte- tonsil- 
lectomy and controlling epistaxis.) 

Care should be taken not to apply SURGI- 
CEL too gue) when it is used as a wrap 
during vascular surgery (see “ABVERSE 
REACTIONS" section). 


ADVERSE REACTIONS: “Encapsulation of fluid 
and foreign body reactions have been reported. 

There have been two reports of stenotic 
effect when SURGICEL Absorbable Hemostat 
has been applied as a wrap during “ascular 


Wide hemostatic application in surgery. 
E SURGICEL Absarbable Hemostat is a pliable 
knitted fabric that has been found to be inherently 
and dependably hemostatic when used as an aid in 
the control of small-vessel bleeding in abdominal, 
thoracic, neurosurgical, orthopedic, cardiovascular, 
gynecologic aad otorhinolaryngologic procedures, 
in superficial oen wounds and on donor sites. 
SURGICEL Absorbable Hemostat is a valuable 
adjunct in the comtrol of small-vessel bleeding when — 
ligation or other conventional methods of control 
are impractical or ine fective. 4 


surgery. Although it has not been established 


-that the stenosis was directly related to the 


use Of SURGICEL, it is important to be cau- 
tious and avoid applying the material tightly 
as a wrapping. 

Possible prolongation of drainage in cho- 
lecystectomies and difficulty passing urine 
per urethra after prostatectomy have been 
reported. There has been one report of a 
blocked ureter after kidney resection, in 
which postoperative catheterization was 
required. 

Occasional reports of “burning” and “sting- 
ing” sensations and sneezing when SURGI- 
CEL has been used as packing in epistaxis, 
are believed due tc the low pH of the product. 

Burning has been reported when SURGI- 
CEL was applied after nasal polyp removal 
and after hemorrhcidectomy. Headache, burn- 
ing, stinging, and sneezing in epistaxis and 
other rhinological procedures, and stinging 
when SURGICEL was applied on surface 
wounds (varicose ulcerations, dermabrasions, 
and donor sites) also have been reported. 


SURGIKOS 


fohmonsfohmen Company 


New Brunswick, New Jersey 08903 
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A Second Look at Delayed Splenic Rupture | 


William R. Olsen, MD, Theodore Z. Polley, Jr, MD 


* From 1968 to 1976, 314 patients were treated by splenec- 
tomy for blunt splenic injuries. Three hundred four of these were 
operated on within 24 hours. All had typical splenic lacerations 
with intraperitoneal bleeding from the time of injury. This was 
true also of seven of the ten operated on after 24 hours. In only 
three of this late group was the evidence in favor of possible 
delayed rupture of a subcapsular hematoma. These data support 
our conclusion that delayed rupture is an unusual sequel to blunt 
splenic trauma, and that most patients thought to have delayed 
rupture of the spleen have, instead, delayed recognition of 
splenic rupture. 

(Arch Surg 112:422-425, 1977) 


ighty percent to 85% of nonpenetrating accidental 
E splenic injuries cause deep splenic lacerations that 
bleed profusely and require prompt spleneczomy. The 
remaining injuries are less acute because the laceration is 
smaller, because thrombosis may control bleeding tempo- 
rarily, or because the bleeding is subcapsular, and thus 


_ limited initially. 


In the past, subtle splenic injuries have been difficult to 
detect. The diagnosis was largely dependent on symptoms 
and physical signs that, because they frequently were 
minimal or masked by the signs of associated injuries, 
were variable and unreliable. Too often, early symptoms 
subsided and these injuries escaped detectior until the 
unmistakable onset of secondary hemorrhage days or even 
weeks later. Current surgical textbooks state that this 
period of symptomatic quiescence, the so-called latent 
period of Baudet,' occurs in 15% to 20% of splenic injuries. 
These same texts usually attribute this absence of symp- 
toms to the absence of intraperitoneal bleeding, and 
suggest that subsequent hemorrhage usually is caused by 
delayed rupture of a subcapsular hematoma. Supported by 
many series that show that a large proportion of splenec- 
tomies are performed several days or more after injury, 
this concept has become one of the most staid of surgical 
dogmas. 

New diagnostic techniques often improve our under- 
standing of the naturé and pathogenesis of disease. 
Between 1957 and 1967, 18% of our patients with blunt 
splenic injuries were thought to have “delayed rupture.” In 
1968, we began using peritoneal lavage in the initial 
assessment of all patients with serious abdominal injuries, 
and found that we could reliably detect ev2n minute 
amounts of intraperitoneal bleeding.* We later ceveloped a 
plan of treatment of these patients that included the 


Aecepted for publication Dec 8, 1976. 
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quantitation of intra-abdominal bleeding and the use of 
visceral angiography in selected patients.* Since that time, 
less than 1% of patients with blunt splenic injuries have 
had a clinical course compatible with delayed rupture, 
suggesting that our previous concepts regarding this type 
of splenic injury and its frequency were erroneous and 
should be reexamined. 


SUBJECTS AND METHODS 


Since 1968, our plan of treatment of patients with abdeminal 
in. uries has remained as outlined." We have attempted to perform 
peritoneal lavage on all patients with blunt abdominal trauma and 
possible visceral injuries at the time of initial evaluation, unless 
the evidence of visceral injury is unmistakable. Patients with a 
weakly positive lavage are followed up with repeated physical 
examination and repeated hematocrit level determinations. 
Visceral angiography is performed on selected patients. Patients 
with a strongly positive peritoneal lavage or an angiogram 
indicating a significant injury are operated on promptly. Patients 
with a weakly positive lavage are not operated on unless there are 
other indications of a visceral injury, such as increasing signs on 
physical examination. Technetium Te 99m scans have been used 
occasionally, especially in children, where the risks of angiography 
are greater. 

From 1968 to 1976, 314 patients underwent splenectomy at the 
University of Michigan Medical Center and Wayne County 
General Hospital for blunt splenic injury. All were admitted 
within a few hours after injury and operated on during that 
admission. Eighty-seven percent of these patients were injured in 
high-speed motor vehicle accidents or auto-pedestrian accidents. 
One hundred fifty-four of these patients were described in a 
previous communication. Three hundred four patients were 
operated on within 24 hours of admission for persisting acute 
hemorrhage. The operative indications were a strongly pesitive 
peritoneal lavage in 236 patients (78%). Twenty-seven patients 
(9%) had a weakly positive peritoneal lavage, with increasing signs 
of intra-abdominal hemorrhage or selective angiography or both 
indicating splenic injury. Thirty-nine patients (18%) underwent no 
peritoneal lavage on admission. They were operated on because of 
inereasing clinieal evidence of intra-abdominal injury or after a 
strongly positive peritoneal lavage performed later, when 
previously subtle signs of visceral injury became more pronounced. 
Tc our knowledge, no patient evaluated for abdominal trauma and 
not operated on was later found to have a splenic injury. 

Ten patients (8%) were operated on more than 24 hours after 
admission (Table). Review of the clinical course and the operative 
findings of patients 1 through 7 indicated that these patients had 
a laceration of the splenic capsule and pulp, with slow but 
continuous bleeding. Three of these patients (No. 2, 4, and 5) had a 
weakly positive peritoneal lavage. Two had a splenic laceration 
demonstrated by selective visceral angiography, and one was 
operated on when his persistent abdominal discomfort suddenly 
became much more severe. Two patients (No. 3 and 6) had a 
negative peritoneal lavage on admission. Whether these were 
fa.se negative lavages or whether the peritoneal cavity was free of 
blood is uncertain. In both instances, the hematocrit level dropped 
within 24 hours. One patient was operated on when angiography 
revealed a splenic injury, and the other because of persistent 
symptoms. Neither had injuries other than the splenic injury that 
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Results of Results of | one 
Abdominal Peritoneal - Hematocrit, —— Results of 
Examination ^ ^ Lavage} DE LI Angiography 
Normal initially, None Admission, 33.5; None Falling hematocrit & 
generalized — . 24 he, 27.5 developing signs of 
abdominal pain ; intra-abdominal in- 
developed at | |. ue ] s i jury led to strongly 
24-26 hr NES nag j positive peritoneal 
| AW ra E lavage at 28 hours; 
í eux I us. . survived - 
64 Automobile Unreliable; patient Weakly ^ Admission, 42; Ruptured ~ Obtunded because of 
accident obtunded, placed positive 24 hr, 36; . Spleen severe chest injury; 
on respirator LD 60 hr, 28- l falling hematocrit 
: led to angiography; 
died 10 days post- 
operatively of chest 
t j es |. injury 
Automobile Persistent diffuse ^ Negative ^ Admission, 44; J Persistent symptoms 
accident abdominal pain MUI Exe A f | | Jed to operation that 
& tenderness Thy w^ im revealed several 
| f ti eon days-old laceration 
; with confined bleed- 
She fre Hel |. . . ing; survived 
Persistent upper Weakly . Admission, 34; Acute increase in pain 
abdominal pain positive 29 hr, 30; | at 50 hr led to oper- 
CAPE E UE & tenderness PI 50 fir, 22 | ation; survived 
48  Auto-pedestrian Pain initially but Weakly . Admission, 43; Ruptured spleen Angiography per- 
f acpident wv ^ asymptomatic positive — 24 ar, 28 "5 formed 3 hours af- 
AE the oc amer Dahir 25 ; ter admission ini- 
tially was normal; 
e ue mr, | later official read- 
ppa 1 i ua MM: ing: ruptured 
ec x E bas NN | |... Spleen; survived 
Autcmobile Persistent ab- Negative Admission, 40; ^ Lacerated spleen Rapid hematocrit 
accident | . dominal pair - e MP 15 nr, 28; drop, then stable; 
: 48 nr, 27 l í persistent abdom- 
inal symptoms led 
to angiography; sur- 
x "n vived 
Automobile Mild persistent |». Admission, 41; .. General surgery con- 
accident abdominal = .— | 7 24 hr, 34; sultation 80 hr after 
symptoms that | |» ) 65ahr,21 — admission; perito- 
inoreaged - ^" neal lavage strongly 
wt os v HG os, We E eae positive; survived 
Automobile Persistent upper - Admsssion, 41; Intracapsular Slowly falling hemato- 
accident abdominal pain cio i 1Z hr, 40; hemorrhage, crit led to angiogra- 
and Ótenderress = = 60 hr, 33 perisplenic phy; subsequent 
Nes = hematoma peritoneal lavage 
is strongly positive; 
ue TED : A k or n cte T d : survived 
Automobile = Mild tenderness None © Admission, 44; Negative 4-quadrant 
accident _ "ining Dub w 11 - 24hr, 46; | paracentesis 12 hr 
Renews Cem ee St 4& hr, 32 after admission; he- 
 ?4hrlocalzed = — t Cun matocrit decreased 
left upper uu pru AE » during asymptomat- 
. quadrant pain Te a Ee weh : < ic period, then sta- 
 &tenderness — ULM ae i: ble; acute increase 
recurred at60 hr = ee. Y in left upper qua- 
A rr EE. drant pain at 72 hr 
led to operation; 
i ay! Au zi, fa survived 
Automobile Left upper quadrant Negative Ruptured spleen Original diagnosis: 
accident . pain decreased at admission — 1- hr, 31; : : retroperitoneal he- 
. 48 hr, but patient &ati2hr 28hr,22 © matoma; continuing 
not asymptomatic —— E. y | - symptoms led to an- 
é SET i ; , giography; opera- 
d tive examination of 
spleen consistent 
with delayed rup- 
ture of subcapsular 
hematoma; survived 
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“Admission to incision. 
"Fetormed on admission. ny 
“My have had delayed rupture of a subcapsular splenic hematoma. 
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would have caused the hematocrit level to decrease. Two patients 
(No. 1 and 7) had such minimal abdominal signs and symptoms on 
admission that lavage and angiography were not performed 
initially. When abdominal symptoms and otherwise unexplained 


E # anemia became manifest, peritoneal lavage was performed and 
= *was strongly positive. 

Ec Six of the patients operated on more than 24 hours after 
—. A admission had persistent abdominal discomfort throughout their 


preoperative course. Patient 1 had no signs or symptoms of 
abdominal injury on admission, but pain developed within a few 
Kk hours. Patient 2 was so obtunded by his associated njuries that 
E. abdominal examination was unreliable. Two patients (No. 5 and 9) 
b had a symptom-free interval. The first had an angiographically 
| proved ruptured spleen, and the second had a dramatic drop of his 
hematocrit level from splenic bleeding during this period of 
symptomatic silence. 
V Patients 8, 9, and 10 may have had delayed rupture of the spleen. 
i . Patients 8 and 9 had a normal hematocrit level at 24 hours. While 
the hematoerit level in patient 10 decreased early, he underwent 
E two negative peritoneal lavages, and operative findings were 
compatible with recent hemorrhage from a ruptured subcapsular 
— .— hematoma. While we are not certain that these three patients had 
— . delayed rupture, they are the only patients in this series who 
= — would qualify. The incidence of delayed rupture in this series is, 
therefore, less than 1%. 
It is of particular interest that no patient undergoing celiotomy 
_ during the time of this study was found to have an unruptured 
a e — subcapsular hematoma. 


EC eae COMMENT 


The history of the concept of delayed splenic rupture is 
pertinent to this discussion. While the ancients recognized 
the lethal potential of blunt splenic injury, the earliest 
reference we have found to delayed rupture is by Evans, in 
1866. He treated a dustman, age 63, who fell and was 
“severely crushed between a cart-wheel and a kerb-stone.” 
The patient became progressively more ill, and died five 
days after injury. Autopsy examination revealed hemor- 
rhage from a deep laceration of the spleen, the capsule of 
which “was extensively separated in parts from the splenic 
substance.” Evans concluded that “although blocd contin- 
ued to be effused into (the spleen) during the subsequent 
days, it was probably not until the evening of the fourth 
day ... that its capsule gave way." 

In 1898, Ballance’ discussed the pathogenesis of blunt 
splenic injury and the reason that some patients do not 
bleed rapidly. He stated: 


However great the initial collapse in uncomplicated splenic 
ruptures may be, experience warrants the belief that the bleeding 
will, at any rate for a time, be arrested by the formation of clot in 
the ruptures and around the organ, and in this way a rally will take 
place sufficient to justify hope of a successful surgical interfer- 
ence. 


This “rally” is the latent period usually attributed to 
Baudet.' Ballance expressed the belief that the subsequent 
hemorrhage was secondary hemorrhage rather than 
delayed rupture." Confusion and debate over delayed 
rupture vs secondary hemorrhage has continued since that 
time. 

In a general discussion of the clinical course after splenic 
injury in 1907, Baudet' was the first to elaborate on the 
periode de latence, or latent period, and its significance. He 
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described ten patients whose abdominal signs and symp- 


toms diminished, usually for less than 24 hours, before the 
onset of renewed intra-abdominal hemorrhage. He empha- 
sized that subtle signs (fainting spells, left-sided upper 
abdominal tenderness, and guarding) persist during the 
latent period, and should cause the astute physician to 
suspect splenic injury. Baudet did not suggest that this. 
period of symptomatic improvement indicated subeapsular 
injury. 

In 1932, MeIndoe' collected 45 cases from the literature, 
added one of his own, and published his classie study on 
delayed splenic hemorrhage. He found that one half of the 
patients with late hemorrhage had microscopie evidence 
that intrasplenie bleeding had occurred before capsular 
rupture. The remainder had frank capsular rupture from 
the onset, with a contained perisplenic hematoma. In either 
case, he stated that the latent period was due to cessation - 
of bleeding, and was terminated by secondary hemorrhage. 
MeIndoe emphasized that persistent low-grade pain was 
common during the latent period, and that the absence of 
symptoms was "far from the rule." Thus, he established 
that many patients who displayed a latent period and 
secondary hemorrhage did not have delayed rupture of the 
spleen. They had, instead, contained intraperitoneal bleed- 
ing that had escaped detection for days or weeks. 

In 1943, Zabinski and Harkins* reviewed 175 cases from 
the literature and described four patients of their own. 
While some of these patients had subcapsular hematomas, 
most had the clinieal pieture of continued slow bleeding 
with eventual but delayed recognition. They emphasized 
that pain was the outstanding symptom of the latent 
period, and that “lacerations were the most frequent 
operative finding.” Nevertheless, they stated that “in 
typical cases a gradually developing splenic hematoma 
suddenly ruptures,” and concluded that “delayed rupture 
represents about 14 percent of all splenic ruptures." Unfor- 
tunately, this belief has continued to permeate the surgical 
literature. 

Several surgeons have established that hemorrhage into 
contained subcapsular hematomas occurs. Lejars’ ease, 
discussed by MeIndoe,' seems to be the first reported ease, 
but other patients have been reported.'^" There can be no 
doubt that some of these hematomas rupture at a date 
remote from the initial injury. Clark et al" have recently 
reported a well-documented case that ruptured five years 
after injury." The frequency with which delayed rupture 
of subeapsular hematomas occurs has been less certain. 
While most authors support a 15% to 30% incidence of 
delayed rupture, these figures are based on series from the 
era when the diagnosis of intra-abdominal injuries was less 
precise, and was largely dependent on physical examima- 
tion. Some authors have arbitrarily defined delaved 
rupture as that recognized more than 48 hours after injury. 
Others have relied on an asymptomatic or relatively 
asymptomatic latent period of 48 hours or more, although 
Johnson" has shown that most patients with an absolutely 
symptom-free latent period have typical splenie capsular 
lacerations. 

While many surgeons who evaluate the injured with 
peritoneal lavage and angiography have had the impres- 
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usually represents delayed recognition, there has been 
little supporting data. In 1970, Perry" reported that he had 
seen only one patient with delayed rupture in five years, 
and attributed this reduction to the reliable detection of 


splenie bleeding by peritoneal lavage. In 1974, we reported 
. on qne patient with delayed rupture in a series o? 154 
consecitive blunt splenic injuries, and expressed an 


opinion that most patients with delayed rupture o? the 


_ spleem had merely delayed recognition of splenic injury.’ 


The reports of Steele and Lim” and Benjamin et al" 
suppor- this concept. 

Peritenea! lavage has allowed us to detect splenic inju- 
ries qu ekly and reliably. Of the 271 patients in this series 
who underwent peritoneal lavage on admission, 99% were 


found te have hemoperitoneum, and 96% were operated on 


within 12 hours. In contrast. ten (23%) of the 43 patients 
withou: peritoneal lavage were operated on more than 12 
hours after admission. Our outlined plan of treatment has 
allowec us to reduce the morbidity of delayed recognition 
of splemic injuries. While we may have avoided late deaths 
from massive secondary hemorrhage, most of the salvage 


of | life nas occurred because of the immediate recognition 


and treatment of acute hemorrhage. 

While this series and the one reported by Benjamin et 
al'" nether confirm nor deny the concept of continued 
enlargement and late rupture of intrasplenic hematemas, 


= they irdieate that such an occurrence is unusual, if not 


rare. There are several clinical implications of this 


finding: 


l. N-mety-nine percent of blunt splenic injuries cause 
hemoperitoneum detectable at the time of initial evalua- 






| Hon. Thus, ost yore. sh oulc d be oral ut 


rue r EN "frc 
ted, preparec 
operation, and operated on within 2 few hours after 


admission. i 


2. Previous concerns that M eniti of the - xs 


T: S "d C 


spleen were frequent and would escape detection by peri- - "s E 


toneal lavage have led some to doubt the validity of a , 


negative lavage. These concerns should be alleviated, since y | 
lavage will detect nearly all splenic injuries. If peritoneal 


lavage does not identify blood, and if visceral angiograms 
or spleen scans or both are normal, late sequelae of splenic 
injury are extremely unlikely and prolonged evaluation 
unwarranted. 

3. We are inclined to believe that our past concern for 
the late bleeding potential of small intrasplenie and 
capsular injuries has been greater than is justified. While 
severe splenic injuries require splenectomy, we believe that 
too many splenectomies have been performed for trivial 
injuries. Since late sequelae from continued bleeding are 
rare, there is reason to believe that the spleen may be 


amenable to the techniques of hemostasis, even. partial — Ce $ 
resection, that have been utilized successfully in other 


parenchymal organs. We would hope that this e evidence - 
would lend support to those who are thoughtfully investi- 
gating the eriteria and technique of splenorrhaphy, espe- 
cially in patients who might suffer adverse effects 


splenic removal. i Spee 


Nonproprietary Name 
and Trademarks of Drug 


Technetium Te 99m—Elutex, Minitec, Neimotek, Renotec, Techne- 
tope. 
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Discussion 


Ron FiscHER MD, St Paul: I would like to share with you just 


_ briefly the experience of the St Paul Ramsey Hospital on the same 


subject. 
. 0f Æ patients with splenic rupture, there were three false- 


 megativs peritoneal lavages, for an accuracy rate of 99%. In 


looking over these 302 patients, we identified six who were 
operated on more than 48 hours efter injury. Five of these six were 
symptematic from the onset of their injury. Three of these 
patients were documented as having splenic rupture in 1965, at a 
time when we did not use peritoneal lavage as frequently as we do 


. now. 


We could, therefore, idertify only one patient out of 302 who 
was tru x asymptomatic fora two-day period following injury, and 
was subsequently found to have a ruptured spleen. 

We, therefore, conclude along with Drs Olsen and Polley that 
delayed rupture of the spleen is extremely rare, and we certainly 
hope that this report receives the attention that it deserves. 
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F. WiLLIAM BLAISDELL, MD, San Francisco: In thousands of — 
laparotomies carried out at San Francisco General Hospital for 


trauma, we have never opened an abdomen, found an unruptured 
spleen or the absence of frank hemorrhage, and subsequently seen 
delayed rupture. I frankly don’t believe that subcapsular hema- 
toma exists. 

I would just like to ask for a show of hands on whether anyone 
else has ever opened an abdomen, found the spleen intact, no free 
hemorrhage in the abdomen, and subsequently had the patient 
rupture and bleed. Is there anybody here who can hold up his hand 
as having seen this entity? 

If not, I would suggest that there is no such thing as delayed 
rupture of the spleen. It just consists of delayed diagnosis of 
rupture of the spleen. 

DR OLSEN: I have really nothing to add other than just to thank 
the two discussants. 
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FROM BRISTOL 


==> AMIE FS: 


AMIKACIN SULFATE 


FOR THE TREATMENT OF TODAY’ 











_IN VITRO 


ACTIVE AGAINST MORE PATHOGENS 
THAN GENTAMICIN AND TOBRAMYCIN'' 







measured 
agar dilution tests 


Using an agar dilution procedure, a com- 
parison of MIC values with average serum 
levels in humans showed that Amikin 
(amikacin sulfate) inhibited 100% of 345 
Gram-negative clinical isolates (predomi- 
nantly enterobacteriaceae), excluding 
pseudomonas, at concentrations that should 
be readily achievable in serum following 
administration of recommended doses to 
humans;* 93.0% of the strains were sus- 
ceptible to gentamicin. Amikin inhibited 
97.1% of the 104 pseudomonas isolates as 
compared to 80.8% for gentamicin. Of the 
110 Staphylococcus aureus strains, 100 76 
were susceptible to Amikin and gentamicin. 


tCaution, in vitro data cannot be directly correlated 
to clinical effectiveness. 


determined by 
disc susceptibility method 
A total of 1862 bacterial isolates from 
Amikin clinical studies were tested for sus- 
ceptibility to Amikin (amikacin sulfate), 
gentamicin and tobramycin. Utilizing the 
Kirby-Bauer disc susceptibility method, 
93.8% of the strains were susceptible to 
Amikin, 77.576 to gentamicin and 78.0% 
to tobramycin.3 











SBecause these isolates came from Amikin clinical 
trials, the incidence of gentamicin- and tobramycin- 
resistant organisms is higher than would be 
normally found. Some Amikin investigators had a 
large number of patients with gentamicin-resistant 
infecting organisms, such as Providencia stuartii 
and Serratia marcescens. 













<4 Amikin 93.8% 





tThe usual single intramuscular Amikin dose in man 
is 7.5 mg/Kg which produces an average serum peak 
of about 20 mcg/ml. Strains considered susceptible 
were those inhibited by Amikin antibiotic concentra- 
tions of 20 mcg/ml or less. In the case of gentamicin, 
the susceptibility cutoff point used was 8 mcg/ml, 
the average peak serum level after a gentamicin 
dose of 2 mg/Kg. 







44 tobramycin 78% 











IN VIVO 


EFFECTIVENESS IN 
TODAY'S HOSPITAL INFECTIONS! 


over 80% cure (465 out of 574) 


. . . e 

reported in serious infections 

Clinical trials were conducted among patients 
with serious Gram-negative infections. 
Patients ranged from children to elderly patients. 
Many had one or more of a broad variety of 
serious underlying diseases. The infections 
treated were serious Gram-negative infections: 
us nary tract infections, both simple and 
cemplicated, skin and soft-tissue infections, 
septicemia, peritonitis, intra-abdominal 
abseesses, burns, meningitis, osteomyelitis and 
septic arthritis. Pathogens included common 
amd difficult-to-eradicate Gram-negative bac- 
teria, as well as gemtamicin-resistant organisms. 


achieves high, prolonged 





serum levels' 
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RIOUS GRAM-NEGATIVE INFECTIONS" 


* Amikin is indicated in the short-term treatment 


of serious infections due to susceptible strains 
of Gram-negative bacteria. 


high inhibitory ratio and 
wide therapeutic index! 


In 1852 strains of bacterial isolates, 
average MIC values of susceptible pathogens 
were significantly below mean peak | 
serum concentrations of 20 mcg/ml usually 
achievable in patients administered 7.5 mg/ 
Kg or 50 mg of Amikin (amikacin sulfate ) 
by the intramuscular route. Mean peak serum 
cencentrations were 2 to 18 times greater than 





mean MICs for bacteria susceptible to Amikin.' 


tCaution, in vitro data cannot be directly correlated 
to clinical effectiveness. 


LEVELS ABOVE 35 mcg/ml 
42m MAY LEAD. TO INCREASED BRAN A ) 


Mean minimum inhibitory concentrations determined by 
agar dilution susceptibility test method in 1852 strains 
of bacterial isolates obtained from Amikin clinical trials. 


Please see last page for brief summary of 
prescribing information. 
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TOLERATED BY THE MAJORITY OF 


As with other aminoglycosides, the most significant adverse 
reactions were ototoxicity and nephrotoxicity, which were reversible 
in some instances. Only 2 per cent of patients with adverse reactions 
had side effects definitely related to Amikin (amikacin sulfate). 
Auditory and renal adverse reactions were most frequent in patients 
with impaired renal function, patients treated for longer periods or 
with higher doses than recommended. Previous or concurrent treat- 
ment with other aminoglycosides or other known nephrotoxic or 
ototoxic drugs enhances the possibility of adverse reactions. 


DOSAGE AND ADMINISTRATION 


I.M. or LV. administration for patients 
with normal renal function 


The usual recommended dose is 15 mg/Kg/day in 2 or 3 equal 
doses administered at equally divided intervals. The total daily dose 
by all routes of administration should not exceed 15 mg/Kg/day 
for the average weight person. For the heavier individual (greater 
than 100 Kg) the total daily dose should not exceed 1.5 Gms per day. 
In the unusual circumstances where treatment beyond 10 days is 
considered, the use of Amikin should be reevaluated and, if 
continued, renal and auditory functions should be monitored daily. 





EO 


...in patients with impaired renal function 


Doses may be administered either by administering normal doses 
at prolonged intervals or by administering reduced doses at a fixed 
interval. Renal and auditory function should be monitored daily. 


BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN™ (amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and nephro- 
toxicity associated with their use. 

Ototoxicity, both auditory and vestibular, can 
occur in patients treated at higher doses or 
for periods longer than those recommended. The 
risk of amikacin-induced ototoxicity is greater 
in patients with renal damage. High frequency 
deafness usually occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in infants 
is not known. Until more safety reports become 
available, amikacin should be used in infants 
only in those specific circumstances when 
susceptibility testing indicates that other amino- 
glycosides cannot be used or are otherwise 
contraindicated, and when the infant can be 
observed closely for evidence of toxicity. 

Aminoglycosides are potentially nephrotoxic. 
Renal and eighth-nerve function should be 
closely monitored in patients with known or sus- 
pected renal impairment and also in those 
whose renal function is initially normal but who 
develop signs of renal dysfunction during 
therapy. Evidence of impairment in renal, ves- 
tibular or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Serum concentrations should be monitored 
when feasible, and prolonged concentrations 
above 35 mcg./ml. should be avoided. Urine 
should be examined for increased excretion of 
protein, cells and casts. 

Concurrent and/or sequential use of topically 
or systemically neurotoxic or nephrotoxic anti- 
biotics should be avoided. 

Amikin should not be given concurrently with 
potent diuretics. Eg 

Usage in Pregnancy: Amikin should be used in 
pregnant women only when clearly needed. 










































Indications: Serious infections due to suscepti- 
ble strains of Gram-negative bacteria, including 
pseudomonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., 
klebsiella-enterobacter-serratia sp., and 


acinetobacter sp. Culture and sensi ivity studies 
should be performed. 

Clirical studies have shown Amik n to be 
effective in bacteremia and septicemia (including 
neonatal sepsis); in serious infectioas of the 
respiratory tract, bones and joints, central 
nervous system (including meningitis) and skin 
and soft-tissue; intra-abdominal infections (in- 
cludirg peritonitis); and in burns ard post- 
operative infections (including post-vascular 
surgery). Clinical studies have shown Amikin 
(amikacin sulfate) also to be effective in serious 
complicated and recurrent urinary tract infections 
due to these organisms. Aminoglycosides, includ- 
ing Amikin injectable, are not indicated in 
uncomplicated initial episodes of urinary tract 
infect ons unless the causative organisms are 
not susceptible to antibiotics havinc less 
potential toxicity. 

Bacteriologic studies should be performed to 
identity causative organisms and their suscepti- 
bilities to amikacin. Amikin may be considered 
as initial therapy in suspected Gram-negative 
infections and therapy may be institwted before 
obtaining the results of susceptibility testing. 
Clinical trials demonstrated that Amikin was 
effective in infections caused by ger tamicin and/ 
or tobramycin resistant strains of Gram-negative 
organisms, particularly Proteus rettceri, Provi- 
dencie stuartii, Serratia marcescens and 
Pseudomonas aeruginosa. The decision to con- 
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tinue therapy with the drug should be based on 
results of the susceptibility tests, the severity of 
the infection, the response ot the patient and 

the important additional considerations contained 
in the “Warning” box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be con- 
sidered as initial therapy under certain conditions 
in the treatment of known or suspected staphylo- 
coccal disease such as, severe infections where 
the causative organism may be either a Gram- 
negative bacterium or a staphylococcus, inf@c- 
tions due to susceptible strains of staphylococci 
in patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative infections. 

Amikacin may be indicated in the treatment of 
neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot be 
used. In certain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated because of 
the possibility of infections due to Gram-positive 
organisms such as streptococci or pneumococci. 
Contraindications: A history of hypersens tivity 
to amikacin. 

Warnings: See '"Warning'' box above. 
Precautions: Amikin is potentially nephrotoxic, 
ototoxic and neurotoxic. The concurrent or serial 
use of other ototoxic or nephrotoxic agents 
should be avoided either systemically or topically 
because of the potential for additive effects. 

Such agents include antibacterial drugs such as 
kanamycin, gentamicin, tobramycin, neomycin, 
streptomycin, cephaloridine, paromomycin, 
viomycin, polymyxin B, colistin and vancomycin 
as well as certain diuretic agents such as 
ethacrynic acid or furosemide. 

Adverse Reactions: Ototoxicity—See ''Warning" 
box. 

Nephrotoxicity—Albuminuria, presence of red 
and white cells, casts, azotemia and oliguria 
have been reported. 

Other—Skin rash, drug fever, headache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 
Dosage and Administration: The usual I.M. or 
I.V. dose with normal renal function is 15 mg./ 
Kg./day divided into 2 or 3 equal doses admin- 
istered at equally-divided intervals. For the 
heavier individual (greater than 100 Kg.), the 
total daily dose should not exceed 1.5 Gms. 
per day. 

When amikacin is indicatec in newborns (see 
box ''Warning"'), it is recommended that a 
loading dose of 10 mg./Kg. be administered 
initially to be followed with 7.5 mg./Kg. 
every 12 hours. 

The usual duration of treatment is 7 to 10 days. 
The total daily dose by all routes of administra- 
tion should not exceed 15 mg /Kg./day for the 
average-weight person. In the unusual circum- 
stances where treatment beyond 10 days is 
considered, the use of Amikin (amikacin sulfate) 
should be reevaluated and, if continued, renal 
and auditory functions should be monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concentra- 
tions should be monitored by appropriate assay 
procedures. Doses may be adjusted in patients 
with impaired renal function either by admin- 
istering normal doses at prolonged intervals or 
by administering reduced doses at a fixed 
interval. 

The solution for intravenous use is prepared by 
adding the contents of a 500 mg. vial to 200 ml. 
of sterile diluent such as Normal Saline or 
5% Dextrose in Water or any other compatible 
solution. 

The solution is administered over a 30- to 
60-minute period. 

Supplied: Rubber-capped viais as a ready-to-use 
sterile aqueous solution 100-mg., 500-mg., 
and 1.0-Gm. vials. 


BRISTOL LABORATORIES 
BRISTOL | Division of Bristol-Myers Company 


Syracuse, New York 13201 
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1, Data on file, Bristol Laboratories. 
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Postoperative Treatment of. 


After Liver Resection for Trauma. 


iJ 


A clow-up Study 


Robext £ , Lim, Jr, MD; Armando E. Giuliano, MD; Donald D. Trunkey, MD É 
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æ |» $e last ten years, 39 hepatic resections were periormed - - trollable hemorrhage (49 patients), acd: (3), or cerebral 
for trauma. Thirty-three patients survived and were followed up — (1) injuries. Three died late in the 10th, 20th, and 20th day, 


for ome: month to seven years: 15 patients had right lobectomy, respectively, from multiple system failure, ie, respiratory 
nine tet lobectomy, and nine left lateral segmentectomy. _ insufficiency, renal failure, and sepsis. 


Compiations were primarily pulmonary. All patients had tran- The reperte ted mortality for liver resections for trauma is 
sient Semangement of liver function tests, but only three patients. T - high, ranging from 47% to 69%.'- Evaluation of the 
eee ence ve en Rss satan kim Ü mortality from a previous study pd ed that the cause of 
incluee (1) adequate dependent drainage, (2) maintenance of oe 
blood «lume, (3) intravenous albumin and glucose, (4) © 
adequate nutritional support, and (5) selective use of intrars- 
nous 3i -agon. l A EA da ovd Meee N | i £s i 
(Arem Surg 112:429-435, 1977) MEE E EER pat CL wet ns 
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ia | $ cS S. [Mole 
x liv er injuries can be managed by suture akon of | z AR. S | : MU E Female 
seeding vessels and lacerated bile ducts with D. reu v | he gar 
adequst dependent drainage. However, some patients | Si 
with massive injuries require major liver resection to 
contral bleeding and debridement of devitalized tissue. - 
These patients usually have associated injuries : ans have in — 
increased morbidity and mortality. 

Du~ the last ten years, 681 patients were Sela on 
at the San Francisco General Hospital for liver AA i 
Eigh*r-3ine (13%) required major resection for control of 
bleed: ^x and removal of devitalized parenchyma. Fifty- 
three cetients died en. the first 24 hours from uncon- 


ey 


Fig s —Age-distribution of Burung patients after hepatic resec- 
tion. i l 


E 


ail P 
T "me 


Ag 


v" 


Accer1 for publication Dee 8, 1976. 
From ae Department of Surgery-Trauma Center, University of Cali- 

fornias* he San Francisco General Hospital. Ws 0 

ix d die E RT MSN of the Western Surgical Associa- 0.10 11-20 21-30 31.40 41.50 51.60 61-70 
Repurt requests to Department of Surgery, San Francisco General 

Hospital’ San Francisco, CA 94110 (Dr Lim). YEARS 
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Table 1.—Right Hepatic Lobectomy 


Patient Type of Injury . Liver Injury Associated Injuries TAS, Follow-up 


1 Stab wound Deep Skull fracture, rib fractures, pneumothorax, pulmonary contusion, 2 yr; asymptomatic 
laceration cerebral contusions, gallbladder and common bile duct lacerations 
2 Blunt trauma Stellate Rib fractures, thigh soft tissue injury, skull fracture 7 yr; asymptomatic; 
liver scan done 
3 Blunt trauma Stellate None 6 yr; asymptomatic . 
4 Blunt trauma Smashed Hemopneumothorax, lacerated diaphragm 4 yr; asymptomatic 
5 Shotgun wound Blast Rib fractures, flail chest 9 mo; asymptomatic; 
. died in auto accident 
6 Blunt trauma Stellate Rib fractures, gallbladder & common bile duct lacerations 5/5 yr; asymptomatic 
7 Blunt trauma Stellate Pulmonary contusion 8 mo; asymptomatic 
8 Blunt trauma Stellate Ruptured bladder, lacerated jejunum, gallbladder 3 mo; asymptomatic, 
and comrron bile duct lacerations liver scan done 
9 Blunt trauma Stellate Kidney rupture 5 yr; asymptomatic 
10 Gunshot wound Blast Hand lacerations 1 mo; transferred 
11 Gunshot wound Multiple Kidney lacerations, femoral artery laceration 1 mo; returned to 
lacerations foreign country. 
12 Stab wound Multiple Hemopneumothorax, pericardial lacerations 1 mo; lost to follow-up 
lacerations 
13 Gunshot wound Multiple Colon & kidney lacerations  . 1 mo; transferred 
lacerations 
14 Blunt trauma Stellate Spleen rupture, skull fracture 1 mo; lost to follow-up 


15 Blunt trauma Fractured None 1 mo; lost to follow-up 


Table 2.—Left Hepatic Lobectomy 


Patient Type of Injury Liver Injury Associated Injuries Follow-up 
1 Gunshot wound  Transverse Hepatic vein laceration, splenic laceration, small bowel lacera- 3 yr; asymptomatic 
laceration tion,vertical body fracture 

Fracture Spleen, pancreas, pelvic fracture, pulmonary contusion, multiple Transferred 





















2 Blunt trauma 
































long bore fractures 
3 X Blunt trauma Multiple deep Hepatic vein laceration, spleen rupture Transferred to private care 
lacerations 
6 X Blunt trauma Medial segment Pancreas & splenic rupture Transferred to private care 
fracture 
7 Gunshot wound Transverse Stomach, colon, & kidney lacerations 6 yr; asymptomatic 
deep 
pat laceration 
8 Gunshot wound Transverse Stomach & colon lacerations 1 mo; asymptomatic 
laceration 
9 Blunt trauma Fracture Right ankle open fracture 6 mo; asymptomatic 




























Table 3.—Hepatic Segmentectomy 
Patient Type of Injury Liver Injury Associated Injuries Follow-up 
1 Blunt trauma Deep laceration Facial lacerations Asymptomatic at discharge; 
of left lobe lost to follow-up 
2 Gunshot wound Stellate Stomach, vena cava, spleen & gallbladder lacerations 1 mo; asymptomatic 


















Asymptomatic at discharge; 
lost to follow-up 


3 Multiple Pelvic frac-ure 


lacerations 


Blunt trauma 






























4 Blunt trauma Multiple None 6 mo; asymptomatic 
lacerations 
5 Blunt trauma Stellate None 1 mo; transferred to private 
care; asymptomatic 
6 Gunshot wound Transverse Laceration of cardioesophageal junction 2 yr; asymptomatic 
laceration 
8 Blunt trauma Fracture lateral Pelvic fracture, skull fracture, pulmonary contusion, rib fractures, Asymptomatic at 
segment spleen leceration discharge; lost to 
follow-up 








Medial-lateral Radial fracture Asymptomatic at discharge: 
segment lost to 
laceration follow-up 


9 Blunt trauma 
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ative treatmen*, ahd to determine the long-term 
- of patients after liver resection for trauma. 


: SUBJECTS AND METHODS 


E Discae patients (37%), aged 7 to 70 years (mean, 34), sex 
; not pertisent, survived the postoperative period and were studied 
* 1. The cause of their i injuries was blunt trauma in 20, gunshot 
E: wound ir 11, and stab wound in two. Fifteen underwent right 


' 






é , nine left lobectomy, and nine left lateral segmentee- 
E tom XTsbles 1 through 3). Two thirds of the patients were 

admitted in profound shock. The total blood used during resusci- 
tation and intraoperatively was 347 units (an average of 18 units 
es E PRIMO. Twenty-eight patients had major associated injuries 
py rouen 3). Three patients had associated common duet 
i 


e ME Operative Treatment 


— Seri: liver injuries are best treated by early aggressive 
n ; gesuscitzson and operation. By and large, the majority of the 
injuries can be treated by suture ligation of the bleeding vessels 
- and laeerated bile ducts with adequate dependent drainage. 
 Debridement of nonviable. traumatized tissue is important to 
. avoid sequestration leading to abscess formation. In only about 5% 
to 15% of all liver injuries does the magnitude of tissue damage 
and bir loss necessitate formal lobectomy or segmentectemy.** 
/ Exsangumation accounts fcr the reported high mortality in these 
pagent 
The imeications for liver resection in trauma are well defined 
mi ‘and corsst of (1) uneontrdllable hemorrhage from large lacera- 
tions wit» segments of devitalized liver tissue; (2) injuries to 
i hepatic v=ins and/or retrokepatie vena cava with massive blood 
Joss.’ The use of the intraceval shunt may be very useful to obtain 
an avasewlar surgical field.^* The technique of resection should 
follow aratomical planes,'* ard meticulous identification and 
suture =<atrol of bleeding vessels and lacerated bile ducts is 
mandat. Adherance to these principles has avoided the compli- 
cations 7f hematobilia in our patients. The use of large, constrict- 
ing mattress sutures is condemned because they produce farther 
tissue Gemage and necrosis between the sutures. 
n rer» occasions, we have encountered bleeding not control- 
-lable by the usual means of in-flow occlusion (Pringle maneuver) 
and direc suture ligation. Wher. this oceurs, large, broad laparot- 
omy paek are placed on the bleeding surface, and gentle pressure 
is appliee. The abdomen is c.osed after placement of packs 
sufficiert =o control the bleeding surface. These packs are helpful 
as a temporary measure to control bleeding and to allow time to 
stabilize the patient hemodynamically over the next 6 to 12 hours. 
= The patient is returned to the operating room for the planned 
. “second-eok” and removal of tke packs. The second-look cencept 
has been applied not only in liver trauma but in other trauma 
— eonditioms (oral communicetion Stephen Creekmore, MD, PhD, 
1975). Im eur surviving patients, this procedure was used only one 
time. E vecurred in a patient afzer blunt trauma who had a large 
right subeapsular hematoma that was unroofed. The pulverized 
liver parenchyma was debrided and the raw surface bled profuse- 
ly. Packs were applied for hemostatic control. Because of the 
instabili- of the patient, her operation was terminated to allow 
time tc restore circulatory bleod volume and to stabilize her 
hemodym -mically. She was returned to the operating room after 
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anes principally frem Piar ae ? The long-term 
i effect af major hepatic trauma and the impact of postop- 

erative treatment of these patients have been scantily 
| documented, The present study was undertaken to study 
; surviving patient, to note factors important in their 





12 hours. The packs were removed, and further nonviable tissue 
was noted, necessitating a formal right hepatic lobectomy for 
complete debridement. 

Biliary cutaneous fistula is avoided by the identification and- 
ligation of the injured bile ducts. The use of T tube decompression 


has been controversial. Theoretically, the tube decompresses the — . - 


biliary system and reduces the back pressure in the injured ducts." 
However, Lucas and Walt” have shown that its use has not been 
effective and that morbidity is higher with its use. We have not 
used the T tube drainage except in the three cases where 
associated common duct injury was present. | 

In our 33 surviving patients, subphrenie abscess occurred in only 
two, which contrasts sharply with its reported incidence of 30% to 
50% in other series." We believe that this low incidence is the 
result of routine use of wide dependent drainage through the bed 
of the 12th rib. The opening should be sufficiently large to admit 
three fingers in order to prevent constriction of the drains. 

In patients undergoing major hepatie resection, the reticuloen- 
dothelial system is impaired, and these patients are very 
vulnerable to infections. In our patients, preoperative and/or 
intraoperative antibiotie therapy is used; but it is stopped in the 
immediate postoperative period. When infection occurs, culture 
and sensitivity tests are used to guide our antibiotic therapy. We 
do not subscribe to the routine use of prophylactic broad-spectrum 
antibiotie therapy. This form of treatment only selects out resis- 
tant organisms leading to superinfections, which are diffieult to 
treat. 


Postoperative Treatment 


Hematologic. —Postoperatively, careful monitoring of coagula- 
tion factors is important in patients after liver resection. The use 
of massive Blood transfusion in resuscitation has been shown to 
result in thrombocytopenia and defects in platelet funetion.'*^* 
Blood requirement in our patients undergoing liver resection for 
trauma varied from 3 units to 42 units, the average was 10 units 
per patient. Following massive liver resection, levels of factors II, 
V, VII, IX, X, fibrinogen, and plasminogen are markedly de- 
creased. In the alcoholic patient with liver disease, the coagula- 
pathy is compounded. A generalized clotting derangement exists. 
Platelet packs and fresh frozen plasma or fresh warm blood has 
been helpful in correcting this bleeding diathesis after massive 
blood transfusions in liver resections. 

Compromise of red blood cell function in patients after massive 
blood replacement has also been demonstrated." In our patients 
who have received more than 10 units of blood, we have routinely 
shifted to the use of fresh blood (less than 2 days old) to ensure 
adequate oxygen delivery to the healing tissue. 

Total Liver Blood Flow.—Maintenance of total liver blood flow is 
essential. The circulating blood volume should be monitored 
postoperatively to ensure optimal total liver and renal blood flow. 
This is essential in the prevention of hepatic necrosis and renal 
failure. Only one of our patients had transient acute renal failure. 
The use of glucagon has been shown to augment total liver blood 
flow.'*' The increase in splanchnic blood flow and, in turn, 
inereased portal venous flow doubles or triples total liver blood | 
flow. The administration of glucagon, 1 mg intravenously every 
one to two hours during the first 24 hours after surgery, is 
recommended. 

Nutritional Support.—As the liver has a central role in glucose 
homeostasis and albumin production, resection can lead to severe 
deficits. Hypoglycemia is easily prevented by the infusion of 
solutions containing 10% dextrose for four or five days postopera- 
tively. Plasma glucose levels should be monitored at frequent 
intervals. 
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Left hepatic lobectomy (N = 9) None 






Left lateral segmentectomy (N — 9) 


n In addition to a diminished ability to synthesize albumin, the 
am raw surface of the liver weeps serum, which contributes to the 
ED. decrease in serum albumin. The serum albumin should be moni- 
E tored and maintained at 2.5 gm/100 ml by the intravenous 
E administration of albumin. 
For patients in whom associated injuries or complications 
zz prevent oral feedings longer than five or six days, a program of 
total parenteral nutrition should be instituted to correct negative 
nitrogen balance and maintain adequate metabolic and immuno- 
E logie systems. Management of transient liver fai.ure by total 
parenteral nutrition has been advocated and shows much promise. 
This may become a routine adjunct in the postoperative treatment 
of the patient with liver trauma. When used, total parenteral 
nutrition should be started as early as feasible to provide adequate 
| amino acid substrates and carbohydrates to the liver to best 
M replete its glycogen stores and enzymatic systems. 


E RESULTS 

ag Complications 

: The complieations in the patients treated are tabulated 
2 (Table 4) according to those related to and unrelated to the 
liver injury. 

Twenty-six patients demonstrated transient level eleva- 
tion of serum bilirubin, SGOT, or alkaline phosphatase 
during the first week postoperatively. Three of these 26 
patients had liver dysfunction with an elevated bilirubin 
level beyond one week, peaking at 27.5 mg/100 ml (postop- 
erative day 9), 5.7 mg/100 ml (postoperative day 8), and 3.9 
mg/100 ml (postoperative day 7). By the 30tk, 24th, and 
10th postoperative days, respectively, they had returned to 
normal range. The SGOT and alkaline phosphatase levels 
were normal. 

The non-liver-related complications were primarily 
pulmonary in origin and occurred in 17 of the 33 patients 
(Table 4). Pulmonary complications are the major compli- 
cations not directly related to the liver injury. Pneumonia 
and pleural effusion are the most common in our patients. 
These pulmonary problems may be related to the shock 
state, massive blood and fluid infusions in the resuscitative 
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Table 4.—Complications After Liver Resection 


Liver-Related 

L ver dysfunction (N — 3); 
subphrenic abscess (N — 2); 
rebled (N — 1) 








. Non.Liver-Related 
Respiratory insufficiency (N = 4); 
pleural effusion (N = 3); 
urinary infection (N = 3); 
pneumonia (N = 2); 
incisional hernia (N = 1); 
DT's (1) 
renal failure (N = 1); 
meningitis (N = 1); 
subdural abscess (N = 1); 
intestinal fistula (N = 1); 
infected drain (N = 1); 
fever of unknown origin (N = 1) 
Pleural effusion (N = 2); 
respiratory insufficiency (N = 1); 
prolong ileus (N = 1); 
pneumonia (N = 1); 
wound dehiscence (N = 1); 
pancreatitis (N = 1); 
pancreatocutaneous fistula (N = 1); 
Pneumonia (N = 2); 
pleural effusion (N = 2); 
sepsis (N = 1); 
respiratory insufficiency (N = 1); 
upper gastrointestinal bleeding (N = 1) 






































Fig 2.—Liver scan seven years after right hepatic resection. Left, 
Right lateral view. Right, Anterior view. 


process, and intravascular coagulation with multiple 
pulmonary microemboli. Thoracoabdominal incision and 
multiple rib fractures with or without flail chest also 
contribute to the high incident of pulmonary complications. 
The use of intermittent mechanical ventilation has been 
shown to be helpful in maintaining adequate respiratory 
function in these patients.2°-2! 


Follow-up 


The patients demonstrated normal liver functions at the 
time of discharge, with the exception of eight patients who 
were transferred to private care early in their postepera- 
tive period. Nine patients were seen briefly after dis- 
charge. No important problems were noted, and patients 
never returned for further follow-up. 

Average hospital stay was 32 days in the right lobectomy 
group, 17 days for the left lobectomy group, and 18 days for 
the left segmentectomy group. 

Sixteen patients were followed up for varying periods 
from one month to seven years, with mean follow-up being 
39 months (Tables 1 through 3). None demonstrated ill 
effects from liver resection, and findings from follow-up 
liver function tests remained within normal limits. The 
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-longest follow-up. period was seven years. This sated had | 
Münderges e a right hepatie lobectomy and hepatic artery 
E Geto control massive bleeding from a large stellate 
s laceration sustained in a fall. A postoperative arteriograra 
r | indicates very poor arterial flow into the liver. His liver 
_ dysfifaction was the most severe, with elevation of the 
dee e iru»: level to 27.5 mg ‘100 ml on the ninth postoperative 


d £e follow-up liver scan seven years later 
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COMMENT 


net  Hepatc resection for trauma has always been associated 
i with a bh mortality. The causative factors include delays 
ES n transportation, massive blood loss, prolonged shock, an1 
soca injuries. With recent improvements in these 
areas 3etients now survive cnly to die from complications, 
such as ate bleeding, hepatic failure, sepsis, respiratory 
5 . eompkestions, and renal failure. To minimize these postop- 
erative complications, we believe the following to be 
 jmportz-t: hematologic management, improvement of 
/ - liver biesd flow, and metabolic and immunologic support. 
o _ After nepatie surgery, there is a transient deterioration 
of liver function. Elevatiors in serum hepatic enzyme? 
-levels m-ariably accompany resection. There may be aa 
associated deficiency ir the production of coagulation 
factor: chat will lead to a bleeding problem. Careful 
. repea-ec monitoring of coagulation factors in the postoper- 
 ative ææmiod is paramount in early detection. Fresh frozea 
plasma znd/or fresh blood must be available for prompt 
É treatment.’ 
C m -= FoLewüng resection, the liver function reserve is 
compromised. The remaining liver parenchyma must be 
.. maximely maintained. Nutritional blood flow to the liver 
Sa i cipi cd by careful monitoring of total blood volume, 
and ecrrection of hypovclem:a. The use of the Swan-Ganz 
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flow drena Dbetos has bel most helpful as a guide 
to adequa fluid and blood replacement. The use of 
glucagon ts augment portal blood flow has been shown to- 
increase total liver blood flow and should be used in major 
hepatic rections. MES 
Trauma and shock are additive in their effect on the. 
metabolic and immunologic systems. There is a well- 


defined relationship between the nutritional status of the - 


patient ard the development of surgical infection.” 
Protein irsufficiency 
responsiveress in postinjury patients. 

In criticelly ill postoperative patients, Bistrian et al^ 
have showr that 50% of them have severe malnutrition. 
Prolonged »ostoperative ileus, sepsis, ete, further affect 
the neuroerdocrine response to injury. A marked protein 
catabolic state exists as demonstrated by negative 
nitrogen balance studies. With protein catabolism and | 
decrease of protein synthesis, an increase in postoperative | 
infections Las been documented.” In fact, a decrease of 
body weigkt greater than 20% is associated with a 83% 
mortality ir elective surgical patients. Intravenous admin- 


istration of glucose and albumin postoperatively must be - 


started ear-y in order to minimize the catabolic effect on 
the patient. 

More recently, total parenteral nutrition has been used 
to provide he necessary amino acid substance and carbo- 
hydrates ir an attempt to reverse the catabolic state. We 
believe that this adjunct in the postoperative care should be 
started eary not only in our trauma patients with liver 
resection but in all critically ill patients in order to 
maintain tae metabolic processes and nutritional status 
and to preserve the immunologic responsiveness of the 
patient. 


This investigation was supported in part by US Public Health Service 
research grant-GM 18470. 
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CHARLES E. Lucas, MD, Detroit: There is one point that should 
be emphasized when we hear about patients who require hepatic 
lobeetomy in the San Francisco trauma series. We are hearing 
about a mortality of more than 60% from an institution that has 
had vast experience in the care of injured patients and has all of 
the appropriate backup systems to take care of such injured 
patients. One must ask what would be the mortalizy for compa- 
rable patients undergoing hepatic resection by surgeons who only 
treat one or two liver injuries a year. I think it would be much 
higher. _ 

The No. 1 indication for resection in this group of patients was 
bleeding, and yet the No. 1 cause of death in 49 of 52 patients who 
died was continued bleeding. One might ask then: Is there another 
way to help control bleeding? Certainly, if Truman Mays were here 
he would advocate the more frequent use of hepatic artery ligation 
in order to obviate the need for hepatic resection. I had the 
opportunity of diseussing this with the authors yesterday, and 
they indieate that their success rate with hepatic artery ligation 
has not been as good as that reported by Dr Mays. In Detroit I 
suppose we would probably make a stronger effort at getting 
hemostasis by means of multiple interlocking liver sutures. The 
authors point out that they believe that the interlocking liver 
sutures tend to lead to hepatic ischemia and necrosis. In the long 
term, would it not be better to treat the problems related to 
hepatie ischemia and necrosis at a second operation when blood- 
loss death is no longer the primary threat? 

The authors point out that they have used the second-look 
approach whereby they have put packs in at the time of the initial 
operation in order to stabilize the patient's hemodynamics over the 
next 6 to 12 hours and return for a second look 12 hours later at 
which time they resect the liver. We have used the second-look 
approach, but we leave the packs in for about three to five days. 
When I have returned to take the packs out, I have usually found 
that this questionably viable liver is really viable and does not 
need to be resected. I have done this in about five patients over the 
last six years. Although the liver looks bad where the packs were 
placed, the liver does survive and the patient does not develop 
ischemia. 

I suspect that the differences in the resection rate seen here 
(1396) and our own (about 3%) and that in the Lovisville series, 
which, I believe, is about 6%, reflects a different approach to the 
patient who has essentially an irreparable injury. This leads to the 
high mortality with resection in San Francisco, while in a compa- 
rable patient in Detroit the mortality would appear in the group of 
patients having multiple sutures placed for hemostasis. The 
patient dies in the recovery room in each instance. 

I would like to ask the authors, in the postoperative period, have 
they really demonstrated hypoglycemia? We find that hypergly- 


cemia is a more common problem in comparable patients after 


hepatic resection. The hypoalbuminemia that occurs after liver 


resection usually corrects itself by the end of the first week. Do the 
. authors give albumin during the first week? When the authors 


give glucagon, does this really cause the remaining liver cells to 
utilize oxygen better, or is it just associated with an increase in 
blood flow through the liver without increasing oxygen uptake? I 
certainly agree with all their recommendations about preventing 
coagulation problems in the postoperative period, and we, indeed, 
have prevented a second operation by giving large volumes of 
platelets and fresh frozen plasma. Finally, how many of these 
patients had liver resection as part of a second operation when the 
initial attempt at hemostasis using some other technique failed? 

WiLLIAM R. OLSEN, MD, Ann Arbor, Mich: This paper is an 
excellent summary of the modalities of treatment of these severe 
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Discussion 


injuries. I was surprised by the mortality in the group requiring? 


resect on, but suspect, paradoxical as it may seem, that this 
represents good treatment rather than what might appear to be 
poor treatment. : 

We recently looked at our liver injury series, and I find it Rard to 
evaluate these injuries without trying to categorize them as to the 
severity of injury, ie, group 1, little capsular tears; group 2, the 
small lacerations; group 3, the deep lacerations; group 4, shattering 
injuries; and group 5, injuries to the hepatic veins and vena cava. It 
is also necessary to try to determine which problems are a result of 
the liver injury and which are due to associated injuries or 
preexisting disease. We found that almost all of our patient deaths 
and almost all of the major complications attributed to the liver 
injury were due to hemorrhage. We were somewhat taken aback to 
find tFat some of this hemorrhage was due to our treatment, ie, 
anatomic resection, as much as to the disease. We have decreased 
the use of anatomic resection in the serious injuries (groups 4 and 
5) from 93% to 43% and have increased resectional debridement 
accordingly. While our mortality has decreased notably, by about a 
third, mortality of those patients we resected increased because 
they were a selectively more seriously injured group of patients. 

I wculd like to ask Dr Lim if that is what is happening in his 
series. Are you switching from anatomic resection to resectional 
debridement, and have you increased your mortality in the 
resected group because of this? 

I would just like to add one thing about the second-look 
approach. We agree with the authors that there is a role for this 
procedure in selected patients. It has been condemned by some as 
a step backward, but I do not believe it is when done the way that 
these authors suggest. I think there is a real contraindication to 
initial major resection in the patient with a dilutional coagulopa- 
thy, a 5roblem we see all too often because of the large amount of 
blood -hat is required to resuscitate some of these patients. If a 
coagubpathy exists and the bleeding can be temporarily 
contro led by packing, we prefer to treat the coagulopathy inten- 
sively with specifie blood components in the intensive care unit, 
and to reoperate on the patients when their blood will clot, usually 
within 24 to 36 hours. There are few things more alarming than an 
attempt at hepatic resection when the blood will not clot! 

ALBERT D. HarL, MD, San Francisco: As you know, this paper 


was meant to emphasize the postoperative treatment of these 


patients. However, we cannot discuss the topie without having 
some concern about the operative treatment. Consequently, I raise 
the following questions: What would you consider to be the most 
optimum surgical approach to the management of these cases, 
partieularly those where you have encountered a need for resec- 
tion? Are you doing a thoracoabdominal incision, or do you favor a 
sterna split incision at the onset of the approach? How do you 
manage the patient's temperature problems during operation? Do 
you have anything different about your approach to temperature 
contro on these patients than others have discussed or have 
experienced? 

Our own experience with this has been that it is an extremely 
diffieult problem to deal with, and we frequently will encounter 
patien-s who are down in the 30 to 32 C range before we realize 
it. 

Please comment on your use of autotransfusion. Are you in 
favor cf it, or do you feel it is detrimental to the overall treatment 
of the patient? 

Finelly, what is the nutritional support that you actually use? Is 
there a liver failure hyperalimentation program in your institu- 
tion? 

Are you giving a 4⁄2% amino acid synthetic solution (Freamine), 
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ordo you find that these patients with liver failure do not tolerate 


« that end you require a different formula? 


Dr Læ: I would like to thank the discussants, Drs Lucas, Olsen, 
and Fal for their very pertinent comments. 
. To Jr Lucas’ questions, we would agree with him that we would 


try Ms the conventional methods of control of bleeding. Also 


answermg Dr Olsen's question on hemorrhaging, the majority of 


thesepa ients do die from bleeding. We agree that hepatic artery he 


ligation should be tried. 
In os&ents who are bleeding massively, we would proceed to 


pack ihe wound to control the bleeding and perform the Pringle f 


maneuver. If hepatic artery ligation is to be effective in eontrol- 


ling he bleeding, the Pringle maneuver should stop the bleed- — 
ds a that it is a major problem, especially when you are transfusing the 


ing. : 
Cress *lamping the partial triad reduces the arterial dow into the | 


liver. Many of the patients that we have presented usb. - 


stancar- liver resections are patients that were bleeding - 


 masevey from associated hepatic vein or caval injury. When one - 
crosscl=mps the portal triad or ligates the hepatic artery, bleeding ê 


does ne stop from lacerations of hepatic veins. 

I taak Drs Lucas and Olsen for reemphasizing that there is a 
place fer packing the liver and | coming back for a “second look.” 
This medality, although rarely needed and which should be kept i in 
the bac of our minds can be used in selected cases. 


New, as far as glucagon is concerned, we have net a . 
metzbe:c studies in terms cf the effects of glucagon on the 
hepatocytes. We have studied glucagon in hypovolemic shock and a 


have smewn an increase in total liver blood flow. 


Tc arswer Dr Olsen's question on resectional debridement, this 
shoud de and is the first line of treatment of papom with — 


devi-aliced parenchyma. i Oe 


In eases where the entire sight | lobe is nulvselzed, it is very $ 


diffiaalt to continue with piecemeal resection while the patient - 


lines with ligation of the lobar arteries should be done. 

To answer Dr Hall's question, our surgical approach is through a 
long midline abdominal incision. If, indeed, we find that this does 
not afford good surgical exposure to the area, we would extend our 
ineision into the chest via a median sternotomy. 

In the past, we have extended our incision into the right thorax. 
Oftentimes this incision is a little bit too low to insert an internal 
caval shunt. In the last five years, we have preferentially extended 
our midline abdominal incision up the sternum. By exposing the 


. heart, putting a purse string suture around the right auricular 


E. 


Lapras and inserting an internal caval catheter, along with in- 
flow occlusion, a complete avascular field is obtained. 
As to Dr Hall’ s second question on body temperature, I agree 


v patient massively with bank blood. 
We warm the blood with blood warmers and we place the 


ne aot on warming blankets in the operating room. Even with 
.. these two aids, we have brought patients to our recovery room 
. with body temperatures as low as Dr Hall has mentioned. 


Short of prov viding the patient with cardiopulmonary bypass and 
rewarming him with a heat exchanger, that problem is going to be 


. present, and we should pay particular attention in the recovery 


. room to trying to rewarm the patient by surface methods. 


$ 


We have not used autotransfusion because oftentimes the 
patient has associate bowel injury and the blood is contami- 


= mated. 


The final question was on total parenteral nutrition. We have 


given our patients in the immediate postoperative period hyperal- 


imentatiom to provide the optimal amino acid substrate and 
. glucose carbohydrate load in order to support the metabolic and 
. immunologic : processes of the liver. 

In closing, the three areas of importance in the postoperative 
- period are coagulation problems, maintaining hepatic blood flow, 


contomnues to bleed. We pim that resection along. anatomical | P and a meo of total parenteral nutrition. 


lx T£ 
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Incidence and Outcome 


of Posttraumatic Respiratory Failure 


Frank R. Lewis, Jr, MD; F. William Blaisdell, MD; Richard M. Schlobohm, MD 


* From 1972 through 1975, a total of 6,196 patients were 
admitted to San Francisco General Hospital Trauma Service, of 
whom 908 required admission to an intensive care unit and 390 
required mechanical ventilation. Duration of mechanical ventila- 
tion was one week or less for 76%, two weeks or less for 90%, 
and four weeks or less for 97%. Survival in patients ventilated 
seven days or less was 64%, in patients ventilated 8 to 14 days it 
was 55%, and in patients ventilated 15 to 30 days it was 55%. The 
mortality for ventilated patients aged 20 to 49 years was 23% 
while for ventilated patients older than age 60 it was 53%. The 
average age of ventilated patients was 43. 

Use of controlled-pressure soft-cuff endotracheal tubes has 
eliminated tracheal-esophageal fistula and tracheal stenosis as 
causes of morbidity and mortality. Appropriate ventilator alarms 
have minimized fatalities due to mechanical equipment failure. 
Complications related to positive pressure ventilation, such as 
pneumothorax and subcutaneous emphysema, still occur in 12% 
to 18% of patients. In our patients who survived the acute 
respiratory distress syndrome, recovery of lung function was 
universal, and permanent disability was less than 1%. 

(Arch Surg 112:436-443, 1977) 


Ore the past ten years, respiratory failure has been 
recognized as a frequent complication of major trau- 
ma.’ The etiologic factor in most cases of respiratory 
failure is identifiable, and the disease is reversible, re- 
sponding promptly to appropriate treatment. Typical 
causes of this type of respiratory failure are atelectasis 
resulting from anesthesia, painful wounds or surgical 
incisions, aspiration in the obtunded or comatose patient, 
or pulmonary edema following overenthusiastic resuscita- 
tive fluid administration. A more complicated type of 
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respiratory failure that is also recognized appears to be 
associated with an increase in capillary permeability ef the 
lungs and is commonly named the respiratory distress 
syndrome (RDS).*(»2*-59 Tt characteristically responds less 
well to treatment and is associated with secondary compli- 
cations causing high mortality. The respiratory distress 
syndrome of shock and trauma often follows septic compli- 
cations that may be primary in the lung or may arise from 
a remote location with secondary systemic involvement. 
Mechanical ventilatory support for days or weeks is often 
required and mortality approaches 50%. 

Despite many reports describing posttraumatic respira- 
tory failure, little data exist in the literature regarding its 
frequency or severity. Evaluation of incidence and outcome 
is complicated by the rapid evolution of treatment modali- 
ties and improved resuscitation of trauma victims. The 
massively injured patient more often reaches the hospital 
and obtains definitive treatment, resulting in increased 
numbers of patients at high risk for respiratory failure. 
Improvements in endotracheal tubes, ventilators, and 
techniques of ventilation have improved results and 
provided means for prolonged ventilatory support without 
major iatrogenic complications. The widespread use of 
blood gas monitoring has allowed earlier detection of 
subclinieal respiratory problems with institution of appro- 
priate therapy to avert major complications. A recognition 
of the value of “prophylactic” mechanical ventilation im the 
postoperative massively injured patient has led te its 
increasingly aggressive use. These and other factors are 
continuously altering the population at risk and the results 
of therapy in both positive and negative directions. 

Wilson? has stated that use of the ventilator has reduced 
the mortality from respiratory failure at Detroit General 
Hospital to 10% of that prior to the use of mechanical 
ventilation. This impression is supported by Pontoppidan 
et al.‘ At the present time, treatment has improved to the 
point that few trauma patients die in the first two to three 
days after injury of respiratory failure alone. They now 
succumb one or more weeks after injury of complex 
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... prolrens, usually including systemic sepsis and failure of 
—— mul&zb organs in addition to the lungs. 
—. . Tbi& paper will deal with the incidence, severity, and 
- Qute»me of respiratory failure following shock and 
traume 
2 x SUBJECTS AND METHODS 
P: — Ath San Francisco General Hospital for the 48-month period 
— fronrJanuary 1972 to December 1975, data were reviewed relative 
—— te hoss&al emergency room visits for trauma, hospital admissions 
= for tæma, and intensive care unit admissions for trauma. All 
. . patieris who developed significant respiratory dysfanction, 
_ whether requiring endotracheal intubation or not, were admitted 
as 6 to the bedical-Surgical Intensive Care Unit (ICU). The frequency 
1 . and owsome of mechanical ventilation was evaluated in this 
|... groux 
— [nie tions for mechanical ventilation were clinical respiratory 
— dist not responding to conservative measures, vertilatory 
— failure with inability to generate a vital capacity greater than 10 
. to 15 zm/kg of body weight, or pulmonary parenchymal failure 
witharverial desaturation, right to left shunting of 15% te 20% or 
g@reacer and decreased pulmonary compliance. Volume cycled 
venti=trs were used and monitoring of inspired oxygen 
concemtration and expirec tidal volumes was routine. During the 
first ten months of the study, prestretched (soft-cuff) polyvinyl 
endocracheal tubes were primarily used; subsequent to this Lanz 
endoerarheal or tracheostomy tubes with pressure-regulating 
externa pilot ballons nave been used. Tracheostomy was 
perfermed infrequently (30%) and most patients received nasotra- 
chea -mubation for the entire period of ventilatory support. 


RESULTS 


Fwe thousand patients yearly are seen in the Emer- 
gene» Jepartment of the San Francisco General Hospital 
for -rauma-related diagnoses. During the 48-month period 
definsc, 6,196 of these patients were admitted to the 
hospiitzl, of whom 327 died, an overall mortality cf 5.8%. 
One mmdred forty of these deaths occurred during initial 
resus ration or emergency surgery, an immediate mortal- 
ity ct 23%. The remaining 6,056 patients were transferred 
either -o the surgical warc or the ICU after initial treat- 
mert and surgery, if needed. There were 908 intensive care 

- adnas=ions, representing 14.7% of total hospital admis- 

= Sions .nd 177 patients in this group died, a mortality of 
19.4% tor ICU patients. Continuous mechanical ventilation 
was -—juired in 390 patients, or 48% of ICU admissions, 
and 149 of these died, a mortality of 38% among ventilated 
patienss. These figures are summarized in the Table. 

Fre 1 shows the number of patients ventilated for 
each o five time intervals: less than 48 hours; taree to 
sever days; 8 to 14 days; 15 to 30 days; and more than 30 
‘days. E can be seen that 76% of patients required rentila- 
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DURATION OF VENTILATION (Days) 


Fig 1.—Nember of patients ventilated for each of five time 
intervals. 3ar height is proportional to patients and shaded 
portion preportional to deaths during that interval. Mortality for 
each interval is shown adjacent to shaded portion. 


tion for oae week or less, 90% required it for two weeks or 
less, and 97% required it for one month or less. 

The number of patients dying during each time interval 
is shown by the shading in the lower portion of each 
vertical bar. A slightly lower mortality of 37% and 34% was 
found for the two shorter periods of ventilation (less than 
seven days). For all longer periods, the mortality is 45%. It 
therefore appears that prolonged ventilatory support does 
not notalHy contribute to the risk of dying. 

Figure 2 illustrates the age distribution of patients 
admitted to the ICU, with the relative mortality of each 
age group. One may see that the relative need for ventila- 
tory support does not vary greatly with age, except in 
patients 5»lder than 80 years. The ratios of number of 
ventilatee to total number of patients are approximately 
the same in all other groups. There is a major difference in 
mortality however, between the ventilated and nonventi- 
lated pateent groups (3896 vs 6%), which is apparent in all 
age groups except that from 30 to 39. The development of 
respirato-y failure severe enough to require ventilation in 
these patent is therefore associated with a sixfold increase 
in risk of dying. 

Mortalty is also strikingly different with age (Fig 3). It 
is appareat that respiratory failure is least well tolerated 
by age g^oups at the two extremes of life. In the decade 
from 30 © 39 there is minimal difference. The mortality 
for all vertilated patients from age 20 to 49 is 23% while for 
patients «lder than age 60 it is 58%. Mortality for nonven- 
tilated petients in the same age groups is 8.5% and 15%, 
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Fig 2.—Age distribution of Intensive Care Unit (ICU) patients for each age decade. Left bar represents total ICU patients, middle bar 
represents ventilated patients, and right bar represents nonventilated patients. Deaths in each group are shown by shaded area. 


respectively. The average age of ventilated patients is 
43. 

Except for patients with severe head injury, death is 
often difficult to ascribe to a single cause. The most 
common associated factor is sepsis, which was noted in 39% 
of all patients who died. Renal and hepatic failure are 
frequent accompaniments and were noted in 24% and 8%, 
respectively. Patients who died after being ventilated 
more than one week had sepsis identified in 68%, renal 
failure in 34%, and hepatic failure in 9%. 

Iatrogenic complications are rare with currert ventila- 
tory equipment and techniques. Major tracheal injury was 
noted in only three patients during the 38 months after 
adoption of the Lanz tube, with one death. (During the 21⁄2- 
year period immediately prior to use of the Lanz tube, 
when a soft-cuff tube without an external pilot ballon was 
used, there were 11 major complications, with seven 
deaths.) The first complication was tracheal stenosis 
requiring resection in a patient ventilated 76 days. The 
second complication was tracheoesophageal fistula in a 
patient with severe pneumonia. This was successfully 
repaired and the patient survived after being ventilated 
for 120 days. The third patient exsanguinated from a 
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tracheomnominate artery fistula caused by a tracheostomy 
tube after being ventilated for 12 days. 

Laryrgeal injury due to prolonged placement of nasotra- 
cheal tudes is more common than tracheal injury, although 
we do not have exact figures because postextubation 
endoscooy is not routine. Hoarseness after extubation is 
common due to vocal eord edema or ulceration, but is 
reversible in a few days in most patients. Permanent vocal 
cord paralysis or cord damage requiring surgery is rare and 
we know of only two such patients during this four-year 
period. 

Pneumothorax, mediastinal emphysema, or subeuta- 
neous emphysema with mechanical ventilation during the 
last two years of the study was noted in 12% of the patients 
when positive end expiratory pressure (PEEP) was not 
employed, and 18% when PEEP was required. During the 
first two years of the study, the comparable rates were 18% 
without PEEP and 28% with PEEP. Positive end expira- 
tory pressure was used in 30% of all ventilated patients. 

Equipment malfunction and airway diseonnection are 
common with the complex equipment required for 
prolonged ventilatory support. Few problems result if well- 
trained nurses are available at the patient’s bedside to 
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Fig 3.—Mortality vs age for Intensive Care Urit patients. Upper line 
is for ventilated patients and lower line for nenventilated patients. 
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de-eet these and if appropriate alarm systems are 


emqpweyed. Two deaths in this series were related to 
di=ennections in the ventilatory circuit in the early Edi 
of Þe study before monitoring of expired tidal volume was - 
routme. No deaths relatec 
occurred since its institution. 

Three important trends were noted in 1 the said Lo 
yezrs of the study compared with the first two years. The - 
fir& is the ability to ventilate patients successfully for. 
longer periods. Only one patient was ventilated more than 


| to RUMOR malfunction have | 


LIT 


30 days during the first two years of the study while ten - 


patients exceeded this limit in the latter two years. — — 
The second trend is the increasing use of PEEP as a 


therapeutic modality since methods for evaluating its 


optimal effects were defined by Suter and co-workers. 


Positive end expiratory pressure was used in 40% of all ; 


vertilated | patients during the period between 1974 and 
195-eompared with 20% in 1972 and 1973. | 

Ese of Swan-Ganz cathethers has also increased rapidly: 
ane they were employed in 42% of all ventilated patients. 


during the 1974-1975 paries compared with 23% during 


1972-to 1973. 


COMMENT 
Incidence of RDS 
Few reports are available, as noted earlier, on the 
incdence or outcome of posttraumatic respiratory failure. 
Asabaugh et alë in 1969 reported that, of 500 patients 
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admitted to their respiratory care unit, 21 patients met the 
criteria “or RDS and nine (48%) died. Pruitt’ indicates that 
2% of all civilian trauma deaths and up to 89% of all combat 
military deaths in autopsy cases are the direct result of 


-respiratery failure. Stahl* indicated in his review that one 


third of all deaths following shock were due to respiratory 
failure. ?ontoppidan et al‘ in 1972 reported a mortality of 
56% in 179 patients with nonthoracic trauma and 11% in 64 
- patient] with thoracic trauma. In an earlier study of 122 
patiente with respiratory failure following trauma from 
this inst tution, Oleott et al" found a mortality of 4495 with 
nonthoracic trauma and 38% with thoracic trauma. 

Fuchs g and associates, in 1967, surveyed all the trauma 
departments in Austria. Of 263,861 trauma hospital admis- 
sions, there were 5,265 deaths (2%). Fat embolism was 

though t» be the primary cause of death in 269 cases (5% of 

the deatns) and it was considered a contributing factor in 
the deaths of 566 additional patients (10.8%), giving an 
overall incidence of 16%. The National Institutes of Health 
Respirawry Disease Task Force," in 1972, surveyed eight 
Army haspitals as well as civilian hospitals representing 
4,650 beds. They estimated that RDS represented 1% of all 
military hospital admissions and was the cause of 25% of 
the deaths. In the civilian hospitals, they estimated that 
mortality in untreated RDS was 70%, and with optimal 
intensiv» care it was 25%. 

A number of studies have been carried out in which blood 
gases hive been studied prospectively in patients with 
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qc 


|. extremity fractures. In 1970, Cole"? reviewed 119 fracture 
= . . patients without abdominal or chest injuries and found 


—. that 29 had Po, values below 69, with 11 of these 42 having 
+ Po, values below 60. Onji and Yamada" performed blood 
- ` gas studies on 94 injured patients and found blood gases 
= decreased in nearly all of them, regardless of the site of 
= injury. McCarthy et al" studied 50 fracture patients, and of 
= these, 37 had Po, values below 80 and nine had Po, values 
EV below 70. | 

ae Our findings indicate that the incidence of respiratory 
- . failure requiring mechanical ventilation (by criteria 
. previously reported') represents 2% of the 5,000 trauma 


Ec cases treated in our emergency department each year and 
65 of all hospital admissions for trauma. Of all traumatized 
Ex ~ patients requiring ICU care, 43% require mechanical venti- 
* . A lation. 

p 
E Pulmonary Function 


— .. Several noteworthy conclusions are evident in patients 
-. . admitted to the ICU. The first is that most patients require 
short-term ventilation—76% less than one week and 90% 
- — less than two weeks. Nearly all patients who recover from 
. am episode of respiratory failure have minimal compromise 
- of respiratory function. In this series, only one patient, 
- ventilated for 120 days, has respiratory insufficiency that 
— limits his activities. All others, including the 22 survivors 
-. ventilated in excess of two weeks, pursue the same activi- 
E ties as before their injury. We do not have pulmonary 
= funetion studies in this group, but in the patients venti- 
- [ated in excess of 60 days who have been evaluated, a mild 
! — . to moderate degree of restrictive disease is pres- 
Es ent.?/»»226-222) 

-— .. . Others have noted similar results. Ashbaugh et al* found 
. all nine of their long-term survivors had no residual 
abnormalities. Lamarre et al^? studied 37 survivors of RDS 


*» and showed complete recovery in spite of the use of high 
= Concentrations of oxygen and mechanical ventilation. 
EC Downs and Olsen'* monitored the gradual recovery of a 
- patient over a five-month period. They found a reduced 
E vital eapacity, reduced total lung capacity, and reduced 
forced expiratory volume in one second initially. Diffusing 
- Capacity and alveolar capillary permeability were also 
E. reduced. By the fifth month, all studies except the latter 


two had returned to normal, and these were improving. 
. Klein and co-workers" studied pulmonary function in eight 
Eo . patients with RDS and found residual abnormalities only 
LS in pulmonary compliance and diffusing capacity. Lakshmi- 
= .  marayan et als studied ten patients long-term after 
OE . recovery from severe RDS and found four to have normal 
~ pulmonary function and six to be abnormal. In the patients 
$ with measurable abnormalities, there was no functional 
p exereise limitation. 

E These studies encourage optimism in the management 
: of RDS. If it is possible to wean a patient from the 
ventilator, progressive improvement in his lung function 
can be anticipated with a return to normal in all but the 
very long-term ventilated patients. Even in these patients, 
the abnormalities demonstrable on pulmonary function 
testing rarely interfere with normal activities. 
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Mortality AAT 

The next conclusion is that the presence of respiratory 4 
failure sufficient to require mechanical ventilation is asso- f. 
ciated with a sixfold increase in overall mortality compare 
with nonventilated ICU patients. However, long-tftm 
ventilation, for periods exceeding one month, is not asso- 
ciated with an increase in mortality over patients venti- 
lated for shorter periods. This supports our contention that 
patients do not die as a consequence of mechanical ventila- 
tion, but as a result of their underlying clinical state. It is 
important to understand that the increased mortality in 
ventilated patients reflects more severe injury, with a 
higher incidence of respiratory failure. It is not a result of 
the therapeutic modality itself, as otherwise there would be 
a marked increase in mortality with duration of ventila- 
tion, which was not found. With well-trained nurses and 
appropriate safeguards, the mortality from iatrogenic 
complications of ventilation is minimal. 

Finally, it is evident that the risk of death in trauma- 
tized patients requiring ventilation is greatly increased at 
both extremes of life. It is surprising, however, that the 
relative mortality of ventilated to nonventilated patients 
does not change greatly with age. Thus, while older 
patients are more likely to die, particularly if they develop 
respiratory failure, the use of a ventilator per se does not 
appear to contribute to this risk. 


Complications 


The major complications occurring with mechanical 
ventilation are pulmonary sepsis, laryngotracheal damage 
related to the endotracheal tube, or barotrauma from 
positive pressure ventilation. We are unable to evaluate the 
true risk of pulmonary sepsis as a function of long-term 
ventilation since tracheal cultures are usually positive. The 
criteria we have used for significant pulmonary infection 
are the presence of clinical signs of inflammation (temper- 
ature greater than 38 C and WBC count greater than 
10,000/cu mm), purulent sputum, radiologic infiltrate, a 
predominant organism on sputum Gram stain, and a 
confirmatory culture. With these criteria, the development 
of pulmonary sepsis in ventilated patients is 30%. Gram- 
negative and Gram-positive infections oceur in approxi- 
mately equal numbers. In the last few years, an effort to 
avoid antibiotie usage except for specific clinie indications 
and to minimize duration of treatment has led to a decline 
in the incidence of Gram-negative resistant organisms. We 
do not feel prophylactic antibiotics have any role in the 
treatment of respiratory failure except for the specific 
treatment of organisms identified by smear or culture 
when significant pulmonary infection is demonstrated. 
Daily change of the tubing sets used for ventilation, 
meticulous suctioning technique with sterile gloves and 
single use catheters, and avoidance of tracheostomy in 
favor of prolonged nasotracheal intubation are all essential 
in the maintenance of a low infection rate. | 

Major laryngeal and tracheal complications are rare with 
the current use of controlled-pressure soft-cuff endotra- 
cheal tubes. The cuff itself, if used properly, does not cause 
tracheal ulceration or erosion. Because it passes through 
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the lanynx, it does produce irritation and sometimes ulcer- 
ation cf the vocal cords or glottis. Permanent complications 
\relacee to this are rare, although hoarseness for one to four 


yeexs after prolonged intubation is common. 

alternative to nasotracheal intubation for long-term 
venti*tion is tracheostomy. Although tracheostomy is 
safer -use in areas where skilled nursing care is not 
availeble, we feel nasotracheal intubation for periods up to 
four weeks is preferable in the ICU setting. In evaluating 
the “wo, one must compare the laryngeal complications of a 
nasetracheal tube with the stomal complications of 
tracheostomy since the cuff-related complications of each 
are the same. 

Dawe and King” looked carefully at tracheostomy 
eompecations and found that tracheal stenosis develops in 
16% G survivors and requires resection in 8%. It appears to 
us thet complications of nasotracheal intubation are less 
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than this and are more likely to be reversible. 





Barotrauma to the lung is manifested chiefly as pneumo- — — 


thorax, mediastinal emphysema, or subeutaneous emphy-. 
sema. As noted, we find these occur in 12% of ventilated 
patients without PEEP and 18% of patients with PEEP. 
These are comparable to other series.^* The use of 
“optimal PEEP” as outlined by Suter and Fairley’ mini- 
mizes the risk of barotrauma by providing the best obtain- 
able compliance in a given patient. However, in spite of all 
measures described pulmonary compliance and increasing 
fibrosis with severe respiratory failure will continue to 
require high inspiratory pressures for ventilation, with a 
continuing notable incidence of barotrauma. 


This investigation was supported by US Public Health Service grant GM- E 


18470 and contract NO1-HR-42915. 


James Lindauer, MD, provided technical assistance in computer retrieval 


of certain information presented in this study. 
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Discussion 


ALBERT D. HALL, MD, San Francisco: The points that have been 
emphasized in this paper's conclusions bear reemphasis, specifi- 
cally Pe fact that prolonged ventilation is, in fact, tolerated. 

Wh- is prolonged ventilation tolerated? One of the major 
reasoz-, in my view, is that oxygen toxicity, which just a few years 
ago w=feared, is no longer an important factor in the treztment of 
these patients as long as safeguards are taken. In fact. oxygen, 
when i. is administered in very high concentrations (90% at times 
or ever. 100%), preferably in the 90% range, in a hypoxie patient 
does met necessarily produce oxygen toxicity. 

The »atient's systemic oxygen tension is the important feature 
regard ng oxygen toxicity. 

Ome the inspired oxygen can be reduced in concentration, it is 


. done, and we do not find evidence of a problem with prolonged 


ventikion. 

Fly, I would like to ask a question that may or may not be 
pertirent to your analysis of your data, and that is, just at what 
point tes triage really take place? Are there patients that you are 
missing that may have more appropriately been sent to the 
intensive care unit, partieularly for the purpose of volume respira- 
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tion, since there is good evidence in other reports that even the use 
of prophylactic volume respiration may have a place in the 
management of the trauma patient? Do you believe that there is a 
place for more liberal use of volume respiration instead of the 
present criteria that you were using, which, as I understand it, are 
that some evidence of respiratory distress is indicated for use of 
volume respiration, shunting, alterations in volume, forced expira- 
tory values in one second, ete. 

Tuomas W. SHIELDs, MD, Chicago: Ventilatory support of the 
critically ill patient, be it from trauma or the result of a major 
surgical procedure, has become an important advance in the 
treatment of these patients. 

Unfortunately, as pointed out by the authors, this occurs despite 
the therapy rather than because of it. As noted, other organ failure 
plays a significant role, and more importantly the continued 
presence of sepsis. At times, unavoidable difficulties in the 
maintenance of an appropriate balance of the intravascular fluid 
volume become a determining factor in the outcome of the 
patient. 

The complications of ventilatory support due to technical prob- 


Posttraumatic Respiratory Failure—Lewis et al 441 





P" Ap 


` Lad ~~ 


ee, 
ye e dbi i 
PS -— j of Y e ^ 


E e 


- TEA | 


- 
Dei- 





v 
‘ 


it - $2 
F inar Trip 
AM PE 


TM) Tm? E 


lems with the hardware, to airway injuries, and to barotrauma are 


necessary accompaniments of the technique. 
Technical failures are readily solved by a good nursing staff 


. and a good technical staff. Fortunately, with the improved cuffs 


and tubes that we now use, tracheal injuries have become very 
much less common than they were five years ago. Laryngeal 
injuries appear to be transient, as noted in this report. This minor 
trauma should not be a deterrent to the prolonged use of a 
nasotracheal tube in preference to the performance of the 
tracheostomy with its always accompanying infection. 
 Barotrauma, such as pneumothorax, however, remains an 
important problem and occurs in 10% to 20% of the patients, 
particularly when high levels of positive end expiratory pressure 
(PEEP) are employed. In some patients when the pneumothorax 
occurs with low levels of end expiratory pressure, the simple 
expedient of stopping the PEEP, as well as the placement of 
appropriate intrapleural drainage catheters, solves the problem. 
Unfortunately, however, when a pneumothorax cccurs in a 
patient who requires high levels of pressure to maintain the 
ventilatory exchange because of continuing decreasing pulmonary 
compliance and an increasing degree of pulmonary fibrosis, as well 


as the problem of fluid overload, the situation is desperate. It is 


more often than not that this complication heralds the ceath of the 
patient. The solution of a massive air leak in a patient who 
requires high ventilatory pressures for continued mair.tenance of 
- appropriate exchange remains elusive. 

Nonetheless, despite these complications, as noted by these 


authors, ventilatory support has achieved and deserves an impor- 


tant role in the treatment of our critically ill patiencs and is a 


— technique that we must all employ. 


JAMES M. Guernsey, MD, Tulsa, Okla: I had an opportunity to 


— review this manuscript and wanted to find something I could 


quarrel with, but I could not; I want to congratulate the authors on 
a very fine paper. 

Dr Blaisdell's interest, at least his published interest, in pulmo- 
nary insufficiency after trauma goes back at least ten years, and 
since that time he and his group at the San Franciszo General 
Hospital have continued to shed light on this important prob- 
lem. 

My own interest in posttraumatic pulmonary irsufficiency 
stems from my days as an Army surgeon in Vietnam in 1968 and 
1969, where we noted many young people dying of respiratory 
failure following trauma. 

Thanks to the Walter Reed Army Institute of Research, blood 
gas analyzers and volume respirators were made available, and it 
became evident that many patients after trauma who d.d not have 
respiratory symptoms and in whom the chest x-rays w2re normal 
were oxygen desaturated. 

When we direct our attention to the correction of that desatu- 
ration, it becomes rare for us to see patients dying of pulmonary 
insufficiency. Pulmonary insufficiency is caused by pulmonary 
capillary incompetence with the leakage of fluid to the pulmonary 
interstitium. 

This gives rise to.a decrease in pulmonary compliance and sets 
up a vicious cycle, which needs to be broken if a fatal outcome is to 
be prevented. 

We would like to see all trauma patients monitorec for blood 
gases. We feel very strongly that corticosteroids, heparin, and 
antibiotics should not be used except in specific, well-indicated 
instances. Further, we would insist on the use of a tracheal tube 
with a soft cuff and a pilot balloon, for when this tube is used, 
tracheal damage is exceedingly uncommon. 

When a respirator is needed, make sure it is a volume respirator, 
because only a volume respirator can correct the »ulmonary 
compliance problems we see. 
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I have two questions I would like to ask the authors. One, do you S 


use intermittent mandatory ventilation; and two, do you feel this 
paper sets a new goal standard that minimizes the technical 
morbidity and mortality of mechanical ventilation? 

CLARE G. PETERSON, MD, Portland, Ore: We are hearing tha 
use of mechanical ventilators for any prolonged period of t 
associated with a surgical mortality equivalent to th. 
massive burn, approximately a 50% body burn. | 

Now there isn't any question about the capability of modern day 
resuscitation and life support system teams to prolong life, and I 
would presume that all, or almost all, of these patients have had an 
anesthetic and an operation. 

I would like to ask Bill Blaisdell if he would apportion the 
respiratory distress syndrome that he has described to us treated 
by mechanical ventilations in the following categories: the 
percentage due to injury, and, therefore, inevitable; the 
percentage due to anesthesia or anesthetic misadventures or loss 
of control of anesthesia, and, therefore, at least theoretically 
controllable; and the portion he would relate to volume loading 
therapy and, therefore, also avoidable. 

Dr BLAISDELL: I will jump right into it by starting with Dr Hall's 
questions. We agree with him that oxygen toxicity is no longer a 
problem, and the use of lower concentrations of oxygen and the 
advent of positive end expiratory pressure (PEEP) have permitted 
control of oxygenation without having to go to higher concentra- 
tions. 

He asked the question about the optimum PEEP. How does one 
determine when one PEEP setting is adequate? The criteria given 
by Fairley and Sutar in the February 1975 New England Journal 
of Medicine were generated in our intensive care unit, and 
basically what these criteria state is that the optimum PEEP is the 
PEEP that results in the best compliance of the lung. 

You adjust the PEEP setting and note the volume exchange of 
air with each setting, and the optimum PEEP is that which 
produces optimum exchange of air with minimum pressure. 

The indication for the Swan-Ganz catheter is an unstable 
patient who has respiratory failure. Under these circumstances, 
one has difficulty often deciding whether more or less fluid 
therapy is indicated. Whether diuresis is necessary, whether the 
patient has been overloaded with fluid, or whether the heart is 
failing. 

The advent of the Swan-Ganz catheter permits sophisticated 
monitoring of left-sided pressures. If the patient is not putting out 
urine, if peripheral perfusion is poor, and central pressures are 
high, this possibly indicates the administration of diuretics. 

On the other hand, if the central pressure, particularly the 
wedge pressure, is low, it is an indication for more fluid. 

We do not follow the serum osmotic pressure. Generally, the 
lung is capable of handling low serum osmolarity. The concentra- 
tion of protein in the interstitium of the lung is quite high, and as 
you increase movement of fluid across the alveolar membranes, 
you wash the fluid out of the lung and maintain an osmotic 
differential. This is one of the reasons that the lungs, as opposed to 
other organs, tolerate variations in osmotic pressure quite well. I 
will comment a little bit more on that when I get to Dr Peterson's 
question. 

Did we miss some patients in failing to admit them to the 
intensive care unit who would have benefited from prophylactic 
volume ventilation? I think we possibly did. Certainly there were 
some who subsequently required transfer to the intensive care 
unit for treatment of respiratory complications, but these were 
relatively few. We believe that we can identify patients at risk for 
respiratory distress syndrome, because the likelihood of its devel- 
oping relates to a combination of two factors: the presence or 
absence of shock and the magnitude of the soft tissue injury. 
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Almost all of these patients are admitted initially to the 
jnten-^ve care unit. Subsequently, about half of these do deve op 
jobiems of respiratory failure, as our statistics indicate. 
Dr 3hields, we agree with your comments. One of the problems 
of Maging the lung is barotrauma, the massive air leak. One of 
"ass that can precipitate air leak prematurely is the 
propisa 
quanczry in some instances cf chest injury. We tend to use chest 
tubes Liberally in patients who have chest injury, and occasionally 


ic placement of chest tubes, and we have a therapeutic - 


we hæve patients who have extensive rib fractures. We wish to - 


stabilze the chest and introduce chest tubes in the emergercy | 


room and find that we neither obtain air nor blood. S] 
If we can avoid chest tubes, we can avoid damaging the lang mnd 


ineressing the chance of air leak subsequently. The use of the best E 


oÉn 


compl ance described by Fairley and Suter permits us to use the 


lowes: optimal pressures, at the lowest optimal PEEP, to ventilate _ 


the patient, and this will decrease the incidence of severe leak. - 


Dr Guernsey asked a question about the use of intermittent - 


mandatory ventilation. We use this in about 10% to 20% of cur 
patients. We believe that prophylactie ventilation does Gecreese 
the incidence of the syndrome, and many now are advocating the 
propislactie use of PEEP in patients at risk, namely, these wth 
extensive soft tissue injury and shock. 

As “ar as Dr Peterson's questions go, we do have problems of 


anesthesia misadvanture that produce respiratory problems, but " 


these are relatively few, although any critically injured patient | 
who is in shock in whom there is a major flail is at risk. 


What percentage is due to injury? I think essentially all cf them. — 
We dafine the respiratory distress syndrome as the capillary lek | e 


syndreme. The question is how this leak is produced. We believe — 


-All of 
=~ pulmonary edema is readily reversible with the application of 
tourniquets and diuretics. 





primary and sole cause, we can identify intravascular clotting in 
all of these patients who subsequently develop the capillary leak. I 
do not believe it is an iatrogenic lesion. Although there have been 
many reports in the literature that suggest that the overenthu- 
siastic infusion of fluids produces a problem, I do not think you can 
take a healthy 25-year-old patient and put in 6, 8, or 10 liters of 


fluid and produce anything more than simple reversible pulmo- 


nary edema. 

The problem with these patients is that they have a more 
refractory edema than the oldest, most decrepit cardiac patient. 
you who treat cardiac patients recognize that cardiogenic 


Paradoxically, why should this pulmonary edema in young 
patients be so refractory to treatment? We believe it is the 


development of this vascular leak syndrome. If you have multiple 


holes in blood vessels, everything in the vascular space equilibrates 
with the extra vascular space. 
Dr Peterson likened the problem of the mortality to burns, and 


|. We should say that is exactly what the problem is. 


If you attempt to avoid edema in burned patients by restricting 
fluids, the burn patients die of shock. If you attempt to restrict 


fluids in the patients with capillary leak syndrome, the patients 


die of shock, and you have no respiratory problem to deal with. 
. Therefore, you have to infuse whatever volume is necessary to 
~ produce resuscitation of the circulation as manifested by good 


S iea perfusion and urinary output, and when you. are in 
doubt, you should use a Swan-Ganz catheter. Certainly, raising 
| pressures. higher than necessary will aggravate the syndrome. 

|. Once. you have that capillary leak syndrome the patients become 


this relates to intravascular clotting. Whether c or not this is the | 5 very vulnerable to ( excesses of fluid. 
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in Chronie Panereatitis 


Surgical Significance 





" Absence of Pancreatic Duct Dilation 


Carlos Grodsinsky, MD; Bernard M. Schuman, MD; Melvin A. Block, MD 


è Of 22 patients treated surgically for intractable pain from 
chronic alcoholic pancreatitis, eight did not show notable dila- 
tion of the main pancreatic duct by endoscopic retrograde 
cholangiopancreatography (ERCP), operative pancreatography, 
and/or operative and microscopical studies of the pancreas 
after subtotal pancreatectomy. In all patients, far advanced 
parenchymal pancreatitis was evident at operation ard by micro- 
scopical study of the removed portion of the pancreas. These 
findings indicate that the basic problem in a considerable 
number of patients with symptomatic alcoholic chronic pancrea- 
titis is not related primarily to obstruction with dilation of the 
major pancreatic duct, but to intrinsic changes in the paren- 
chymal pancreas. The preoperative use of ERCP anc individual- 
ization of operative procedures with a preference for subtotal or 
partial pancreatectomy for symptomatic chronic alcoholic 
pancreatitis are supported. 

(Arch Surg 112:444-449, 1977) 


I the evolution to date of operative procedures to achieve 
relief of pain and debility from chronic alcoholic 
pancreatitis, considerable attention has been given to the 
factor of pancreatic duct obstruction. Currently, endoscop- 
ic retrograde cholangiopancreatography (ERCP) permits 
preoperative recognition of the status of the pancreatic 


ducts for purposes of diagnosis and for planning the 


operation in patients who have uncontrollable pain due to 
chronic pancreatitis. It has been somewhat surprising to 
find that the main pancreatic duct is not dilated and 
appears approximately normal with a lumen of 2 to 3mm 
in diameter in a considerable number of patients with 
symptomatic chronic pancreatitis associated with alcohol- 
ism. Gross findings at operation and pathological studies 
demonstrate, however, severe chronic inflammatory 
changes in the pancreatic parenchyma of these patients. 
Therefore, it is suggested that the initial and basic problem 
in this group of patients with symptomatic chronic 
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pancreatitis is not related to obstruction with dilation of 
the major pancreatic duct, but to intrinsic changes in the 
parenchymal pancreas. Operation should be guided 
accordingly. 


SUBJECTS 


This study is based on experience with 22 patients requiring 
operation during the past four years for intractable pain due to 
chronic pancreatitis. The diagnosis of chronic pancreatitis was 
based on clinical and operative findings. The sex distribution was 
equal for the 22 patients. The majority (17 patients) had required 
repeated hospitalization for demonstrated episodes of recurrent 
acute pancreatitis during periods of four to ten years. Three 
patients had undergone previous exploratory laparotomies, and 
cholecystectomy had been performed in two because of nonvisual- 
ization by cholecystography, but no stones were found at opera- 
tion. All complained of disabling abdominal pain. One patient had 
been told seven years earlier that operation indicated the presence 
of an unresectable pancreatic malignancy. Pancreatic calcification 
by abdominal roentgenograms was evident in five patients. 

For 15 patients, ERCP was completed preoperatively. The main 
pancreatic duct was considered to have a diameter within normal 
limits in eight, segmental dilation was present in five, and 
evidence of partial obstruction was present in two patients. In the 
patients without dilation or obstruction to the main panereatic 
duct, irregularities or variations in the lumen were observed and 
considered to be due to surrounding fibrosis. Edema, retraction, or 
irregularities of the papilla of Vater prevented successful ERCP in 
eight patients. Evidence of clinically significant stenosis at the 
papilla were not found; no sphincterotomies were performed in 
operative treatment. 

Two cases illustrating pancreatic ducts considered to be within 
normal imits by ERCP in the presence of advanced chronic 
pancreatitis by pathological studies are presented. 


REPORT OF CASES 


Case L—A 37-year-old man with a history of prolonged alcohol 
abuse had required three hospitalizations for pancreatitis. On each 
occasion, the clinical picture was that of epigastric pain, vomiting, 
and abdeminal distention. The x-ray studies of the gastrointes- 
tinal traet were considered to be within normal limits. The patient 
suffered from pain much of the time. The pancreatic duct 
appeared to be patent throughout its length and, although its 
lumen was somewhat irregular, it was not dilated by ERCP (Fig 
1). At operation, the entire pancreas was fibrotic. After subtotal 
pancreatectomy, injection of the main pancreatic duct with radio- 
paque media showed it to be within normal dimensions. Diffuse 
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Fig * —Diameter of mair pancreatic duct 
withir normal limits in chronic alccholic 
pancreatitis. Left, Duct shown by preoper- 
ative endoscopic retrograde cholangio- 
paraseatography. Right. Dust shown by 
x-ray film after injection of radiopaque 
mecium into specimen removed by subto- 
tal pancreatectomy. Bottom, Photomicro- 
graph of pancreas showirg extensive 
fibresss (hematoxylin-eosin »x 52). 


fibrosis replacing acinar parenchyma was evident from microscop- 
ical study of the pancreas. Eight months postoperatively, the 
patient required treatment fcr diabetes mellitus. He has been well 
otherwise during a follow-up period of 30 months. 

Case 2.—A 45-year-old mar. with a history of prolonged alcohol 
abuse required four hospitalizations for recurrent acute pancrea- 
titis. Gastrointestinal x-ray studies were considered to be within 
normal limits. The main panereatie duct was not obstrueted and, 
although somewhat irregular, was not dilated by ERCP (Fig 2). At 
operation, a nodular fibrotic pancreas was found, with areas of 
peripancreatic necrosis. Sections of the specimen showed a 1.5-cm 
intrapancreatic pseudocyst efter subtotal pancreatectamy. The 
patient developed diabetes mellitus postoperatively. He has expe- 
rienced episodes of mild abdominal pain during a follow-ap period 
of more than three years. 

Following pancreatic resec-ion for the eight patients shown to 
have normal-sized pancreatie ducts preoperatively, cannulation of 
the pancreatic ducts in the resected specimen again disclosed 
complete patency and lack of dilation. The parenchymal pancreas, 
however, was replaced for the most part by fibrous tissue. This 
fibrews tissue did distort small, secondary ducts. For two patients 
in whom ERCP could not be accomplished satisfactorily, patholog- 
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ical studies following subtotal pancreatectomy showed patent 
normal-sized pancreatic ducts. 


OPERATIVE PROCEDURES 


The operation for these patients was designed to comply with 
the status of the main pancreatic duct and operative findings 
(Table). Thus, subtotal pancreatectomy was performed for 16 
patients. The operative procedures performed on all 22 patients 
are listed below: 


Operative Procedure No. of Patients 


Subtotal pancreatectomy 16 
Pancreatieojejunostomy 3 
Pancreatieojejunostomy and 

cystogasirostomy 1 
External drainage of pancreatic 

necrosis 1 
Biopsy pancreas 1 
Total 22 


In three other patients in whom panereatic duct dilation was 
present, distal pancreatectomy and Roux-en-Y pancreaticojeju- 
nostomy were accomplished (Fig 3). No operative deaths occurred 
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Fig 2.—Main pancreatic duct within normal 
limits in chronic alcoholic pancreatitis. 
Left, Duct shown by preoperative endo- 
scopic retrograde cholangiopancreatog- 
raphy. Right, Gross appearance of pan- 
creas removed by subtotal pancreatec- 
tomy, showing thickening, scarring, and a 
small pseudocyst (arrow). Bottom, Pho- 
tomicrograph of pancreas, showing exten- 
sive fibrosis (hematoxylin-eosin x 32). 
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and no pancreatic fistulas developed. Follow-up periods have 
ranged from six months to 3!? years. All have continued to 
consume alcohol. Diabetes mellitus occurred in more than 75% of 
the group. All have improved nutritionally and, except for occa- 
sional episodes of mild pain in three patients, the pain problem has 
been relieved. One patient died of bronchopneumonia and sepsis 
seven months after surgery. At autopsy, fatty metamorphosis of 
liver was found also. 

Pancreatic resection was not performed for three patients in 
this study of 22 patients with chronic alcoholic pancreatitis. In one 
patient who underwent operation primarily for a pancreatic 
pseudocyst, only a retroperitoneal collection of necrotic material 
was found. Debridement and external drainage of this collection 
were performed for this patient. This patient has remained stable 
during the period of 29 months subsequently. A second patient, a 
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woman 50 years of age, with a pancreatic duct considered to be 
normal by ERCP had only a pancreatic biopsy at the time of 
another intra-abdominal operation. This biopsy confirmed the 
diagnosis of chronic pancreatitis. She has complained of persistent 
abdominal pain during the past year. A third patient of this series 
refused any operation. : 


COMMENT 


In a discussion of a paper in 1963 on the treatment of 
chronie pancreatitis by longitudinal pancreaticojejunos- 
tomy, Dr Leon Goldman remarked that “all of these 
patients had obstructed ducts, and the ducts were dilated. I 
have some fear that we are going to encounter a patient 
with chronic pancreatitis without any dilated duct, and I 
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Status of Main Pancreatic Duct 
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Fig 3.—Partial obstruction at the head of pancreas and dilated 
mar pancreatic duct shown by endoscopic retrograde chclan- 
giopancreatography in patient with chronic alcoholic cancraati- 
tis. 


Mr 


am afraid that this opera-ion will fail in such a patiert."' 
The oecurrence of a rormal-appearing pancreatic duc. in 
symotomatic chronic pancreatitis has been observed subse- 
quently by several authors.?-° 

It is well recognizec thet the operative managemen- of 
chrocie pancreatitis produzing debilitating manifestations 
is dimicult. Pain is usually the major reason for operation. 
A nember of operative procedures devised in the past have 
produeed varying degrees of improvement, but not 
unifermly good results. Subtotal pancreatectomy appears 
to hzve offered the best results at this time.^ 

In selected cases, drainage of the main pancreatic duc: or 
pancreatic pseudocyst has provided satisfactory results; 
however, if an operative procedure is designed to relieve 
obstruetion to the main pancreatic duct, there should be 
evidence that obstruction to the duct is actually th» major 
cause of difficulty. In eur experience, this duct is entirely 
pateat and not greatly dilated in many patien-s with 
debilitating chronic aleoholic pancreatitis. This, therefcre, 
lends credence to a policy of adapting the operation to -he 
panereatic abnormalities of the individual patient. Subto- 
tal pencreatectomy should be expected to provide betzer 
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Operative Procedures for Advanced Symptomatic Alcohoke Chronic Pancreatitis in Relation to 
Status of Main Pancreatic Juct* 





Operative Procedures 
Subtctal pancreatectomy 


Subtotal pancreatectomy N = 3); 
»ancraaticojejunostomy (F = 1); 
Dancreaticojejunostomy & 
zystocastrostomy (N = 2) 
?ancraaticojejunostomy 














Clinical Results 
Pain relieved except for 
episodes of mild pain 
in 3 patients. 
Remain asymptomatic 




















Remain asymptomatic 


results than procedures to drain the pancreatic duet for the 
patient without evidence of pancreatic duct dilation asso- 
ciated with symptomatic chronic pancreatitis. 

It ma” be questioned whether in chronic pancreatitis the 
pancreacic duct, although not mechanically occluded, is 
rendere functionally blocked by encasement in scar (pan- 
creatic sirrhosis) and that occlusion of secondary ducts, 
producizg small cysts occasionally, is present. These 
changesthen might explain clinical manifestations. There 
is evidence by ERCP in some patients of secondary 
pancrea. ie duct abnormalities even though the main duct is 
not gre.tly dilated. It is to be emphasized that in our 
patiente slight irregularities or variations in the main 
pancrea ic duct could be seen although no dilation or 
obstructon was present. Nevertheless, it is difficult to 
conceive that drainage of the major pancreatic duct in such 
instances will provide relief of pain. 

Studies of the size of the normal pancreatie duct have 
indicatee that the maximal diameter does increase with 
age, buf does not exceed 3.5 mm under the age of 70 
years. * It is conceivable that dilation of the main 
pancreatic duct occurs only as an end-stage of chronic 
pancreaf&tis." Protein plugs or precipitates have been 
reported to be the mechanism of early transient obstruc- 
tion to the main pancreatic duct, followed later by stone 
formaticn, calcification, or stenosis producing permanent 
mechani-al obstruction in some patients.’ Thus, many of 
our patients may not have had severe disease long enough 
to aequi-e complete mechanical obstruction to the main 
panereate duct. Nevertheless, the gross and microscopical 
changes n the parenchymal pancreas of our patients were 
uniformly severe and more advanced than anticipated 
from EECP for many patients. The data, in toto, do 
indicate -hat obstruction to the pancreatic duct is not the 
initial change that produces parenchymal destruction of 
the panemeas or necessarily the pain of chronic pancreatitis. 
Stenosis of the pancreatic duct as a late event in the 
sequenceof morphologic abnormalities in chronie alcoholic 
panereatiis conceivably can add to the severity of changes 
already present. 

Currer£ly, ERCP provides valuable information in 
selectingthe type of operation for patients with symptom- 
atic chronic panereatitis. Thus, obstruction at one or more 
locations in the main pancreatic duct with proximal dila- 
tion shown by ERCP is logically treated by a procedure to 
drain th- obstructed duct. Also, persistent pancreatic 
pseudocy. t formation shown by ERCP or other procedures 
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Ko ^, ean be treated effectively by internal drainage of the cyst. 
a às - Of importance also is that ERCP is performed with greater 
|. ease and safety in some patients than operative pancrea- 
EN. ~~ tography, and ERCP has the advantage of fluoroscopic 
E  eontrol during the procedure. 
= The possibility of coexistent pancreatic carcinoma with 
= Chronic pancreatitis is always present. Complete obstruc- 
- — . tion of the pancreatic duct, shown by ERCP, can direct the 
T  . surgeon at operation to assess this location for the presence 
= of carcinoma at the time of operation. 
P Endoscopic retrograde cholangiopancreatography may 
—.. . be of diagnostic value in chronic pancreatitis other than to 
|». provide initial information as to the anatomic stazus of the 
— . main pancreatic duct. The procedure can conceivably be 
. . . used to determine if a pancreaticojejunostomy or other 
ls . drainage procedure remains functional postoperatively. It 
-. ..isof interest that dilation of the main pancreatic duct has 
E been observed in some patients with biliary lithiasis asso- 
.. ciated with panereatitis." The role of computerized total 
E oe body scanning in the evaluation of the pancreas in chronic 
. pancreatitis has not been defined yet. 

Nakajima and associates? question the value of ERCP in 
the diagnosis of low- to moderate-grade pancreatitis. 
— However, this is based on the failure to find a correlation 
between pancreatic exocrine secretion and the diameter of 
— . the main pancreatic duct. Our study supports the conclu- 
— — sion of Nakajima and associates, but we believe that ERCP 











should be performed in patients with suspected chronic 
panereat tis because of the varieties of noteworthy infor- 
mation that can be provided. It is important to realize 
however, that absence of dilation of the pancreatic d 
does not preclude the presence of advanced pancreatg 

Since subtotal pancreatectomy appears to proy 
best overall results for surgery in chronic alcoholifpancrea- 
titis, it eppears reasonable to recommend this procedure 
for all patients with intractable pain on this basis, regard- 
less of the status of the main pancreatic duct.' It is 
recognized that these patients seldom discontinue the use 
of alcohol The continued use of alcohol conceivably 
produces progressive changes in the pancreas treated by 
procedures to drain the duct. The disadvantage of subtotal 
pancreatectomy in the patient who continues to consume 
alcohol, however, is the difficulty in managing the diabetes 
mellitus that frequently occurs postoperatively. However, 
diabetes mellitus can be a complication of the pancreatitis 
in these patients without subtotal pancreatectomy. It has 
been found helpful to remove only three fourths rather 
than 95% of the pancreas in patients with alcoholic 
pancreatitis to reduce the frequency of the occurrence of 
diabetes mellitus.* Individualizing the extent of resection 
of the pancreas, depending on the degree of disease of both 
the parenchyma and duct system, appears to be the 
preferable approach. 
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-— — MARTNA. Apson, Rochester, Minn: I have accepted Dr Block's 
= invitation for discussion primarily to compliment him, Dr Grod- 
- —- sinsky, and their co-worker. Mel Block was Dr John Waugh’s first 
E . assistant when I was a junior resident on that service about 25 
2 ARE . years ago. Dr Block stayed two jumps ahead of me then and the 
E situation has not changed. I can say that my current impressions 
— A A eoneerning idiopathic and alcoholic pancreatitis agree totally with 
-  . his well-documented findings. 

~. [think that his findings support two important conclusions. The 
= first is this: Preoperative pancreatography is a use^ul guide to 


- . appropriate surgical treatment. If such studies show definite 
- . ductal obstruction or a massively dilated duct, some plumbing 
= procedure (ductal drainage with or without partiel resection) 


probably will have value. However, the small duct is involved in 
| primary parenehymal, not ductal disease, and such cellular 
x mischief is better treated by extensive resection. 

3 d "The second message in the paper is this: A normal duct is not 
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Ee Discussion 


absolute evidence that the pancreas is normal nor is absence of 
calcification, as was seen in many of these cases. Therefore, it is 
important not to worship the pancreatogram; to give undue weight 
to this roentgenographic finding is to deny some patients effec- 
tive, definitive treatment of their pancreatitis. 

I do wish to compliment Drs Block and Grodsinsky on their low 
operative mortality and their results. I think that these results are 
a function of basic competence, but also relate to proper selection 
of patients by preoperative pancreatography. 

HERBERT B. GREENLEE, MD, Hines, Ill: I think that ERCP has 
contribrted greatly in the selection of the appropriate operation 
for chronie pancreatitis. I do favor, as Dr Adson noted, a drainage 
procedure when ductal dilation is present, as I think that this is a 
simpler and safer procedure than resection of 90% or 95% of the 
pancreas. 

The problem that the authors were emphasizing today concerns 
that patient who has definite chronic pancreatitis and unrelenting 
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paim but normal size ducts as seen on ERCP. If the patiens has 


— diabeses and/or pancreatic exocrine insufficiency, | agree wita the 


iiss Ses 


aurcs that resection ef a major portion of the gland is appro- 
orate, as diabetes is already present and the steatorrhea can be 
tvely treated with pancreatic supplements. The decision is 
momdifficult in the patient who has neither steatorrhes nor 
dibe Abut requires surgieal relie? for the persistent pain and 
for w iom the ERCP reveals normal ducts. I hesitate to resect 90% 
to 35% of this particular gland because diabetes and steatorrhea 
usua y result as a consequence of the operation. Have the au- hors | 
comswwered other approaches in these particular cases, such as 
splsm «hnic blocks? In our har ds, these usually give only temperary 
rele? but on occasion the results have been long lasting. If this is is 
effeetve, no further treatment may be necessary. ^ 

A= a second approach, have you considered or used dphinebero: 
plasty. In several of your »atients you were unable to obtain | 
pamer=atograms, and you indicated edema or stenosis at the 
ampula as a possible reason. Several authors have noted stenesing - 
paplltis in some of these patients, a finding that might — 
comtroute to the persistence of the pancreatitis. Is sphinezero- 
plasty, then, an initial approach that one might want te consider 
befere an ablative ere romgving 90% to 95% of Be. 
paner=as? - 

] sy much oli the opportunity of discussing this paper B 
ane thank the authors fer foeusing our attention on that group of | 
chrom pancreatitis patients in whom considerable divetgenee T 
opiti exists concerning surgical treatment. EE 

Ps Brock: We appreciate the discussions by Drs. dilison d | 
Greemee emphasizing the point of this paper, namely, ihat 
absemee of pancreatic duet dilation occurs with sufficient — 
frequency to require consideration in the surgical management of — 
patieris having symptomatic chronic pancreatitis. We donot want 
to imely that these nondilated ducts are absolutely normal, 
because many have irregularities probably related to ri gale 
fibrosis. Nevertheless, these ducts are not dilated and show no. 
eviderze of obstruction "equ ring mechanical relief. d = t p 

Dr €reenlee correctly poirts out the importance of pancreatic - 


inst iency as related to different operative procedures T 
patiems with chronic pancreatitis. We have been more "onserva- 2 i 


= E! 
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tive in the extent of pancreatic resection, removing approximately 
three fourths rather than 95% of the pancreas for the majority of 
our patients treated by resection. Even so, about three fourths 
have ulimately developed diabetes mellitus, indicating thé 
severity of the destructive nature of the underlying disease that 
produces this deficiency spontaneously in a considerable number 
of patierts with chronic pancreatitis in the absence of a resection. 
The objeetive of the surgeon usually is to relieve pain for patients 
with chrenic pancreatitis, and resection appears now to be the best 
operativ- procedure for patients without dilation of the duct of 


. Wirsung: If pain can be relieved, many are able to eat better and 


improve their nutritional status on this basis. 
We tco have used splanchnic blocks and in a few patients 


_ achieved long-term relief of pain. However, this is short-lived in 
most patents with chronic aleoholie panereatitis. 


Our experience with sphineterotomy or sphincteroplasty many 


2 - years ag» for chronic alcoholic pancreatitis was discouraging. It is 
difficult to conceive of this procedure being of value in our 


patients having no dilation of their main pancreatic duct, and it 
has beer difficult to believe that spasm of the sphincter of Oddi 
produces the pancreatic changes. We believe that stenosis of the 
sphincter of Oddi is a definite entity, but is rarely significant 
clinically We reserve sphincterotomy primarily for patients in 
whom this stenosis produces jaundice in the absence of biliary 
tract stcnes. It should be noted that pancreatitis can produce 
. considerable distortion of the papilla of Vater, but rarely stenosis, 


. and this was true in our group of patients. ; 


I have had the opportunity to discuss our paper with two 


: members of our Association who were unable to attend the 
meeting. Dr George Jordan indicates that, in his experience, the 
majority of patients with chronic pancreatitis do have dilated 
main paacreatie ducts. Dr Charles Frey indicated that, in his 


experien-e, absence of dilation of the main pancreatic duct occurs 


in a consaderable number of patients with this condition. Relative 


to the qnestion of why patients with chronic pancreatitis have 
severe pain, Dr Frey has conducted studies that show neuroma- 
. like formations as well as inflammation and fibrosis about the 
nerves ir the pancreas of these patients. ae 
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How Can You Help to Improve 
Your Community's Emergency Preparedness? 


Consult these AMA Emergency Medical Care publications. 








What happens when a medical emergency occurs in 
your community? Is your hospital prepared? Does 
your airport have adequate emergency facilities? 
How can you help to improve your community's 
emergency medical services? 


These publications from the AMA's Department of 
Emergency Medical Services focus on setting up 
effective emergency care programs...in an entire 
hosoital...in the hospital's emergency department... 
in an airport. ..within the community. You will 

find guidelines which will help you to develop work- 
able solutions to your community's particular 
emergency medical problems. 


TO ORDER: Write Order Department, American 
Medical Association, 535 N. Dearborn St., Chicago, 
IL 60610. Please specify title, OP number, and 
include payment with your order. 


PUBLICATIONS 


Categorization of Hospital 
(OP-387) $.55 

The Commission on Emergency Medical Services of the 
AMA sets forth recommended guidelines for four cate- 
gories of hospital emergency services for adults, chil- 
dren and infants, including newborns, that could unction 
in community systems of emergency medical capa- 
bilities. 


Emergency Capabilities 


Emergency Department--Handbook for Medical Staff 
(OP-131 $2.00 

How can the emergency department be an effective 
area for medical education? What are its legal implica- 
tions? These and other related topics are explored in 
this manual which helps to establish workable solutions 
to problems in the emergency department. (Available 
November 1976) 


Developing Emergency Medical Services--Guidelines 
for Community Councils (OP-386) $.75 

In an effort to upgrade emergency medical care and 
reduce the number of needless accidental deaths, the 
AMA's Commission on Emergency Medical Services 
provides guidelines which deal with the establishment 
of community councils on emergency medical services 
and the various stages of developing good emergency 
medical services. 


Airport Emergency Medical Services 

(OP-085) $.85 

This new guide outlines the major functions of an emer- 
gency medical services plan, plus the key elements in 


providing such services, which should be common to all 
airports. Includes illustrations and appendices. 






for Cancer of the Papilla of Vater 


Onye E. Akwari, MD; Jonathan A. van Heerden, MB, CFB, FRCS(C); 


Mart a» A. Adson, MD; Archie H. Baggenstoss, MD 


€ Over a 22-year span, 87 patients with carcinoma of the 
papilla of Vater underwent radical pancreatoduodenectomy. No 
patier! was lost to follow-up, and extended observation was 
possible in most cases: the definitive operation was at least five 
years earlier than this study in 87% and at least ten years earlier 
in 7325. Operative mortality was 11.5% among patients wno had a 
single definitive operative procedure and 15.4% amomg those 
whose treatment involved reoperation after prior explora ion 
elsewnere. Overall survival rates at two, five, and ten years were 
56%, 34%, and 20%, respectively. Factors associated with favor- 
able survival were histologic differentiation (Broders grades 1 
and 2), absence of nodal metastasis, and papillary histologic 
characteristics. Noteworthy is the fact that no patient having 
resec'ion of an undifferentiated carcinoma (Broders grade 3 or 
4) sumvived four years. 

(Aseh Surg 112:451-456, 1977) 


FT* >e papilla of Vater is the muscular eminence formed 

by the union of the inferior sphincters of the biliary 
and sancreatic ducts or by the sphincter of their common 
channel. A dilated common channel is called the “ampula” 
of Vster. 

Cancers arising from biliary or pancreatic ductal epithe- 
lium m this region and those having origin in the macosa or 
Brunner glands on the duodenal aspect of the papilla 
constitute a definite pathologic entity. This class fication 
is supported by the difference in postresection surv-val 
from that associated with eancers of the adjacent pancreas 
or common bile duct.'^ 

Ws have reviewed recent Mayo Clinie experience with 
reseetion of cancers of the papilla to assess facto-s indu- 
encime survival. 


PATIENTS 


In the years 1950 through 1972, a total of 323 patients with 
neopzsms in the region of the pancreatic head were treatec by 


Accepted for publication Dec 8, 1976. 
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dical Panereatoduodenectomy 


radical panereatoduodenectomy at the Mayo Clinie. Review of the 
resected surgical specimens identified 87 patients, 48 men (55%) 
and 39 women (45%), whose tumors arose in the papilla of Vater. 


The ages of the patients at the time of operation ranged from 31 to E 


86 years, averaging 60 years for each sex. 


Clinical Presentation 


The onset of symptoms referable to carcinoma of the papilla of — 


Vater was insidious in 85 cases (98%), although jaundice was a 
feature in 74 (85%). Only two patients had acute abdominal pain 
requiring emergency laparotomy. Pain was reported by 46 
patients (53%), though cancer of the ampulla of Vater often has 
been described as painless. 

The median duration of symptoms prior to surgical intervention 
did not differ greatly between 23 patients with nodal metastasis 
in the resected specimens (100 days) and 64 patients without (106 


days). Fifteen patients had had symptoms for more than one year - 


and five patients for more than two years prior to pancreatoduo- 
denectomy. 

Twenty-six patients (80%) had undergone surgical procedures 
for obstructive jaundice before they were referred for definitive 
surgical treatment. Three of them had undergone two or more 
such prior operations. Thus, the diagnosis of cancer in the region 
of the papilla already had been proved at biopsy in 18 and strongly 
suspected in two of these 26 patients. 


Preoperative Studies 


Results of tests of hepatic function (serum bilirubin, alkaline 
phosphatase, and glutamic oxaloacetic transaminase) were 
obtained in 40 cases. Chemical jaundice was present in 36 (90%) of 
these patients: the mean total bilirubin level was 7.0 mg/100 ml 
(range, 1.4 to 20.4). Alkaline phosphatase levels were elevated in 35 
(88%) of the 40 patients and SGOT levels in 36 (90%). 

Of interest was a more than tenfold elevation of SGOT levels in 
eight of these 40 patients—a finding that sometimes causes delay 
of surgical treatment, since it suggests primary hepatic disease. 
None of these patients was found subsequently to have a severe 
primary hepatic pathologic condition. 

A filling defect of the second portion of the duodenum was 
found in 27 (41%) of the 66 patients who underwent upper 
gastrointestinal barium studies. 


SURGICAL FEATURES 
Preliminary Evaluation 


Until techniques for preoperative assessment are improved 
further, a careful evaluation of resectability must continue to be 
made at the time of operation (Fig 1, left). 

Distant metastasis proved at biopsy precludes resection. Lymph 
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Fig 1.—Left, Carcinoma of papilla of Vater could be felt at surgery as marble-like 
projection into duodenum. Right, Pancreatic and common bile ducts both are 
obstructed by this large adenocarcinoma of papilla of Vater. Both ducts are 
greatly dilated. 


nodes in the peripancreatic and periduodenal regions are evalu- 
ated thoroughly. Involvement of these nodes, which would be 
included in the resection, is not necessarily a contraindication for 
pancreatoduodenectomy. 

Involvement of nodes about the celiac axis and superior mesen- 
teric vessels and in the region of the ligament of Treitz indicates 
spread beyond the limits of resection. 

Distention or enlargement of the branches of the portal venous 
system suggests obstruction of the superior mesenteric or portal 
vein by tumor. The periaortic tissues above and below the pancreas 
are carefully palpated and inspected. 

Wide kocherization of the duodenum and mobilization of the 
hepatic flexure of the colon are necessary for evaluation. 

Finally, it is important to be sure that the superior mesenteric 
and portal veins are free of tumor. The neck of the panereas has to 
be freed carefully from the superior mesenteric and portal veins 
by gentle dissection (Fig 2). If the lesion is judged resectable, 
operation may proceed as previously outlined by Longmire‘ and 
Waugh and Giberson." 


Resectability Rate 


In the 22-year period encompassed by this study, a total 
of 98 patients had carcinoma arising in the papilla of 
Vater. Of these, 95 came to operation and 91 (96%) of them 
had resectable lesions. Radical pancreatoduodenectomy 
was performed on 87. 

Four patients with in situ lesions of the papilla were 
treated by local excision of the tumor. Of these four 
patients, one was free of disease at two years when last 
seen. The other three died from metastases one, five, and 
fifteen years after local resection. 


Previous Surgical Explorations 


As mentioned, 26 of the 87 patients undergoing pancrea- 
toduodenectomy had had previous surgical explorations for 
symptoms referable to cancer of the papilla of Vater. The 
median interval from this surgical exploration elsewhere to 
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definitive treatment was 43 days (range, 15 to 1,040 days). 
In 19 of these patients, preliminary decompression of the 
biliary tract had been performed elsewhere; and pancrea- 
toduodenectomy in this group proved technically demand- 
ing, as usually distinct tissue planes had been now obliter- 
ated. 


Choice of Procedure 


Hemipancreatectomy was performed in 86 cases and total 
pancreatectomy in one. Ordinarily, the Waugh reconstruction was 
used, ie, an end-to-end pancreatojejunostomy. an end-to-side 
choledochojejunostomy, and a gastrojejunostomy following an 
approximately 50% gastric resection without vagectomy. Vagec- 
tomy was performed later in one patient who developed a 
marginal ulcer. 


Early Complications and Hospital Mortality 


Recovery was uneventful in 35 patients (40%), but 52 
(60%) had noteworthy postoperative complications. The 
operative mortality was 12.6%. Anastomotic dehiscence 
was the leading cause of ceath. 


PATHOLOGIC FINDINGS 


The carcinomas were generally small: 15 were less than 1 
cm in diameter. Obstruction of the common bile duct was 
manifested in all cases by various degrees of dilation. The 
pancreatic duet was described as dilated in 41 cases (Fig 1, 
right). 

Complete histologic data were obtained in 86 cases. All of 
the lesicns were adenocarcinomas, 56 being papillary (Fig 
3, top left). Of this subgroup, 18 (82%) were infiltrative (Fig 
3, top right), eight were ulcerated, and one was both 
infiltrat:ve and uleerating. Of the 30 nonpapillary tumors, 
19 (63%) were infiltrative (Fig 3, bottom). 

According to the Broders classification, 27 carcinomas 
were grade 1, 42 grade 2, 15 grade 3, and 2 grade 4. 
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Fig 2.—Gentle dissection to free neck of pancreas from superior mesenteric and portal veins. 


Merastasis to lymph nodes had occurred in 23 cases. Only 
eight neoplasms (9% of the 86) were limited to the mucosa; 
six were grade 1 and two grade 2. 


FACTORS AFFECTING SURVIVAL 


A. he time of follow-up (2 to 22 years after operaticn), 
15 (773) of the patients were still alive. Survival (caleula-ed 
actuc~ially) was 56% at two years and 34% at five years 
(Fig =). At ten-year follow-up, survival was 20%, but zhe 
numbers were small. 


Duration of Symptoms 


Tac median duration of symptoms from onset to 
pane-2atoduodenectomy was 106 days. Postresection sur- 
vival did not differ betw2en the patients with greater 
duraz-on of symptoms and those with less (Fig 5). 


Previous Surgical Exploration 


OF -he 11 operative deaths, four occurred among the 26 
patieats who had undergone exploration previously. Thus, 
the operative mortality was 15.4% among previously 
exp coved patients and 11.5% in those undergoing one-stage 
resec ion. 
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Nodal Metastasis 


Twentr-three patients (26%) had metastatic nodal 
involvement; and in comparison with those whose nodes 
were negative, this group had poorer survivorship (Fig 6). 
At two years, the actuarial rates were 36% and 68%; at five 
years they were 16% and 41%. 


Microscopical Characteristics 


Papillam vs Nonpapillary.—At two years, the actuarial 
survival rate of patients with papillary lesions was 66% and 
that of patients with nonpapillary lesions was 40%; at 5 
years the respective rates were 40% and 16%. The differ- 
ence at each interval was significant (Fig 7). 

Infiltrative vs Noninfiltrative.—The degree of local tumor 
invasion Fig 3) per se was not a significant determinant of 
survivorstip, although the worse results occurred in 
patients with invasive nonpapillary tumors, whose actuar- 
ial survivorship rate was only 5% at five years and 0% at 
ten years. 

Grade ef Tumor.— Actuarial survivorship at two and five 
years wa. 79% and 62% for patients with lesions of grade 1, 
58% and 24% for those with grade 2, and 28% and 0% for 
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Fig 3.—Adenocarcinomas of papilla of Vater. Top left 
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4 —Dverall actuarial survivorship after radical pancreaio- - 


duoderectomy for carcinoma of papilla of Vater in 87 cases, 1950 © 
throug& 1972. Early steep decline of survivorship is due to b Specimens contained involved nodes, surgical palpation had 


surgicS mortality. 


Probability of survival 


Years after surgery 


Fig 5.—&5ect of preoperative duration of symptoms on actuarial - 
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surviversfip after pancreatoduodenectomy for carcinoma a 
papilla > Vater: 45 patients witn symptoms less than 106 ew NE. 


42 with symptoms 106 days or more. 


those wth grades 3 and 4. These differences in survival $ 
were stetistically significant (Fig 8). 
E COMMENT 
Earlier diagnosis of malignant lesions should lead to 
better leng-term survival. Unfortunately, the prodromal _ 


symptoms of carcinoma of the ampulla are both vague and 
nonspeei^e, scarcely hinting at the underlying disease. 


AW e. 


P 


Conjunetion of these symptoms with an unexplained eleva- - 


tion of SGOT or alkaline phosphatase levels, however, 


A 9 


Probability of survival — — 


Probability of survival 


S 


DN 
+ 
2 


rd 


Probability of survival — 


should raise suspicion of ar ampullary lesion. In this _ 


situation. the use of diagnostic technical aids such as 
endoscopy, computerized tomography, and angiography - 
may lead -o an earlier diagnosis. 


This sady points clearly to cellular di@erentiabion 4 
(Broders grading) as a most valuable prognostic feature. 


No patier with a lesion of grade 3 or 4 survived long. - 

The fā- year actuarial survivorship of 34% effected kere 
is similar t rates in other reported series'" and emphas zes 
once agam the decidedly betzer prognosis of ampullary 
lesions in =ontrast to those of the pancreas or bile ducts per 
se, 
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Fig 6.—Effect of nodal metastasis on actuarial survivorship after 
» pancreatoduodenectomy for carcinoma of papilla of Vater: 23 
patients with nodal metastasis vs 64 without. Though 23 resected 


detected them in only five. 
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. Fig 7.—Effect of histologic type on actuarial survivorship after 
. pancreatoduodenectomy for carcinoma of papilla of Vater: 56 
; Rapier cases vs 30 nonpapillary. 
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Fig 8.—Effect of pathologic grade of tumor on actuarial survivor- 


ship after pancreatoduodenectomy for carcinoma of papilla of 


Vater. 


= Operative assessment of resectability remains essential. 
Favorable factors have been singled out in this study: 
absence of metastasis, good cellular differentiation (grade 
l or 2), and papillary histologic features. Lesions not 
fulfilling these criteria are probably better dealt with by 
less radical surgical means. 
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Discussion 


L. BEATY PEMBERTON, MD, Kansas City, Mo: The large number 
of patients treated by radical pancreaticoduodenectomy for carci- 
noma of the papilla of Vater and the low mortality reported in this 


. . paper is impressive. When compared to similar operations for 


carcinoma involving any other part of the pancreas, these reported 
survival rates are quite high. The outstanding long-term follow-up 
of all the patients in this study lends an added degree of 
confidence to these high survival rates. 
My main criticism of this paper involves the interpretation of 
_ the operative mortality. One conclusion of the paper is that an 
initial nondefinitive surgical procedure contributed to an 
increased operative mortality. A statistical analvsis of the 
reported figures does not justify this conclusion. This radical 
operation was performed on two groups of patients—zroup 1 with 


_ 26 patients who had a previous operation prior tc the radical 


excision and group 2 with 61 patients who had only a radical 
panereaticoduodenectomy. The difference in the operative 
mortality of 15.4% in 26 group 1 patients and 11.5% in 61 group 2 
patients is quite small. 

The probability of this small difference between the two groups 
occurring by chance alone is more than 25%, if we apply the x? 
method of analysis or about 40% if we use the method of “the 
significance of a difference between the rates.” 

The probability then is very high that the differences in 


mortality between these two groups occurred by chance alone and 


. has nothing to do with the patients having a previous operation 


. performed prior to the definitive procedure. Since there is no 
. significant difference between the mortality of these two groups, 
.. the justifiable conclusion of this paper should be that a prior 
ree operation does not significantly increase the operative mortality 
for a radical pancreaticoduodenectomy. 


Furthermore, I would like to recommend this point of view to 
the authors. Since they practice in a referral institution, this 
analysis frees them from any justifiable bias against patients with 
carcinoma of the papilla of Vater who are operatec on elsewhere 


3 and then sent to them at the Mayo Clinic for a definitive 


procedure. 

This point of view should encourage other surgeons who find 
this tumor during an initial operation and who are rot prepared or 
do not wish to go ahead with the radical operation to refer these 

patients for a second definitive procedure elsewhere, 

ROBERT J. TURNER III, MD, Fort Worth, Tex: I noticed that in 

the diagnostic criteria there was no mention of recurrent pancrea- 
titis. I recently had a patient with unexplained recurrent pancrea- 
titis alone. There was never any elevation of the bilirubin, SGOT, 
or alkaline phosphatase levels. 

I would like to ask the authors if they have had any patients 
with this presenting symptom? I think it reaffirms the necessity 
for explaining pancreatitis in a patient with no obvious cause such 
as alcoholism or biliary disease. 

JAMES J. MoNGE, MD, Duluth, Minn: I would like to congratulate 
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the authors on their correlating the cytologic type an "On RY a 
the tumer. S y. 
I wish to comment on the pancreaticojejunosto SN Ae 
abstract the authors refer to the sepsis and hemorrhag Ẹ sary 
to anastomotic failure. I would like to urge that the i reatic 


duct be anastomosed directly to the jejunal mucosa \ .enever 
possible. In our experience, this has been very satisfactory and has 
not leak»d. When we have found an instance where the pancreatic 
duct is rot dilated and does not lend itself to anastomosis, we have 
considered either suture ligation of the duct or total pancreatec- 
tomy as a means of avoiding leakage from the pancreaticojejunos- - 
tomy and resulting sepsis and hemorrhage and subsequent mortal- 
ity. 

DR VaN HEERDEN: Dr Pemberton, when we actually did match 
those statistics there were statistically valid differences between 
the two compared groups, although slight. The cost, of course, for 
those patients was doubled, and the nightmare on the part of the 
surgeon trebled. 

Dr Turner, we only saw the isolated patient with pancreatitis. 

Dr Mongé, we certainly agree with your comments about the 
technical difficulty. On occasions, we have relied very heavily on 
almost obscene intussusception of the pancreas into the jejunum to 
obviate the problems that you have alluded to. 

We would like to emphasize once again that 30% of our patients 
had been previously explored as Dr Pemberton so accurately 
alludec to, and that in 70% of these patients the diagnosis had been 
confirmed histologically. The operative mortality in that small 
group was definitely increased, and the technical difficulty of 
definitive resection was markedly increased. 

We continue to ponder the rationale behind undertaking a 
surgical procedure for obstructive jaundice without being willing 
to, or perhaps able to, perform a definitive surgical procedure. 

There is no doubt that, as with all pancreaticoduodenal 
neoplzsms, operative assessment regarding resectability remains 
the mainstay of definitive surgical therapy. Except for the 
obviously inoperable situation, the status in particular of the 
superior mesenteric and portal veins is the crux and has to be 
clearly and carefully evaluated. 

We remain frustrated by the nonspecific prodromata of ampul- 
lary esions in particular, and the search for better, earlier 
diagnostic measures continues throughout the world. 

Thus far, we have been cautiously optimistic about the role that 
comp.terized axial tomography (CT) might play in the very near 
future. In one of our patients the CT scanner revealed markedly 
dilated intrahepatic ducts. A more superior eut showed a typical 
Courvoisier gallbladder, the lumen of the duodenum and greatly 
dilated intrahepatic and intrapancreatic ducts. The obstructive 
lesion, therefore, had to be between the cystic duct and the 
ampulla, and this patient was found to have a 1.5-em ampullary 
lesion. 
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All courses end at midday—so you work in the morning, 
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The Homestead 
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Sawmill Creek Resort 
Huron, Ohic 
Oct. 7-9, 1977 
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Sheraton Waikiki Hotel 
Honolulu, Hawaii 
Oct. 30- Nov. 4, 1977 


| FOR FURTHER INFORMATION, SEND IN THIS 

. COUPON 

| Dept. of Meeting Services 

American Medical Association 

t 535 N. Dearborn St. 

| Chicagc Illinois 60610 

i Please send me further details on the AMA CME Meet- 
| ings in: 

l 

! [ ] Lake Tahoe C] Hot Springs 

ı C] Tarp@n Springs [C] Huron 

| (J Lake of the Ozarks C] Honolulu 

Namo- HEROS PIS MN ce E OMe coe ahs 
Address SELES Mee aD PP S SUPRA SUE) He 
! City/Sta-S/Zip 

t S/J 
~ 


a ous up in diio nip. msn amd qm is ma cas ec uu oes E Gis Shaws ed en oe und ame eae ab oS 


Á 


m B Sa 
v a n 


y NE x we 


SI Ty 


pomme p "E 
«dnd t um m 


TS 


=< 
a Re Dom 7 
ERIAN 
[x 
l 


* ME S 
3 Oo 









LU A. 
Hy 4 H 





p 
ES 
ko 
1 

k 

jx 
f 
"ow 
be. - 
Roa * 
E 
he 
> 
i 
Ps 
- 
B 
M 


Vp p Sry Le CA x TU rT, Sa Le Teer Frys 
DOE CEP AD dt OPERI TONS V ee 


FECANBEEDKTEUPEATOSGDMENTYOGNGTO RT a p E SEDE RUP Se 
wea d y r h "^ r -* YA 


a TAE » 5 Egg TT TIPP, "UU i eT 
: s SF r Ep 0 A ey ee EE EE Ww P Ih v Ets daa ^r 
» = ss: TN " ^ - ` 





Starch Peritonitis and Its Prevention 


Jack J. Sternlieb, MD; Donald C. McIlrath, MD; Jonathan A. van Heerden, ML; Edgar G. Harrison, Jr, MD1 


* Commercially available surgical gloves contain a derivative 
of cornstarch, and peritonitis induced by particles of starch shed 
from gloves can be a serious complication of abdominal surgery. 
Five documented and two suspected cases of this condition are 
known to have occurred at this institution during a recent 12- 
month period, when 4,965 intra-abdominal procedures were 
performed. Clinical features included fever, migratory abdominal 
pain, and ileus. Treatment with corticosteroids proved effective. 
Studies of the effectiveness of operating room precautions used 
to eliminate starch contamination indicated that these precau- 
tions do not eliminate the problem completely. Preliminary 
experience with the use of sodium bicarbonate as a substitute for 
cornstarch derivatives to “lubricate” surgical gloves has proved 
promising in eliminating the hazard of starch peritonitis. 

(Arch Surg 112:458-461, 1977) 


ince Halsted first introduced gloves to protect the 
surgeon from irritating disinfectants, some patients 
who have undergone abdominal operations have experi- 
enced various complications related to gloving agents. 
Water, which proved to be an ineffective lubricant, was 
abandoned in the 1930s, and was replaced with talc 
powders. These, in turn, were found to cause severe foreign 
body reactions, faulty wound healing, fistulae, and perito- 
nitis. By the late 1940s, cornstarch was substituted for 
tale. In 1956, the first cases of starch peritonitis in 
humans were reported,' and these have been followed by 
numerous similar reports.** In the 1960s, glove manufac- 
turers began using a rice starch derivative, with the 
expectation that it might cause fewer problems, but this 
substance was soon withdrawn from the market because it 
was associated with an increased incidence of peritoni- 
tis.* 
Presently, throughout the world, commercially available 


Accepted for publication Dec 21, 1976. 

From the Department of Surgery, Mayo Clinic and Mayo Foundation, 
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Angeles. 

Read before the 84th annual meeting of the Western Surgical Associa- 
tion, Coronado, Calif, Nov 16, 1976. 

1Deceased. 
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surgical gloves contain a cornstarch derivative for lubrica- 
tion. Tke cornstarch is treated with epichlorohydrin, a 
known skin irritant, and about 2% magnesium oxide is 
added te give the lubricant a fine powdery texture. Small 
residual amounts of sodium sulfate and sodium chloride are 
usually present. Several cases of pelvie peritonitis have 
been reported after repeated use of condoms containing 
starch powder.” Starch may be responsible for extraperi- 
toneal inflammatory reactions," and perhaps even the 
postperizardiotomy syndrome. 


CLINICAL FEATURES 
AND TREATMENT OF STARCH PERITONITIS 


Five decumented and two suspected cases of starch peritonitis 
are known to have occurred at the Mayo Clinic during a 12-month 
period, 1874 to 1975, when 4,965 intraabdominal procedures were 
performed. Although this incidence is very small, the potential for 


Fig 1.—Starch granule demonstrating Maltese cross configura- 
tion (PAS-polarized light, x 400). 
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Small bowel biopsy specimen with starch granules stained 
ad (PAS, x 250). 





Fig 4 —Biopsy specimen of epiploic tag showing fibrinous reac- 
tion areund starch particles (PAS-polarized light, xX 250). 


occurrence possibly exists in every case. The clinical presentation, 
chazeec-erized by low-grade fever and migratory abdominal pain, 
wassimilar in the seven cases, and occurred during the second and 
third —eeks after operation. Some patients had temperature 
spikes -o 39.4 C (oral) or higher, but they did not appear septic. The 
migratory or poorly localized abdominal pain was not accampanied 
by »h»sieal signs of peritoneal irritation. Prolonged adynamic 
ileus was present, however, in three of the seven patients. All 
patens had elevated leukocyte counts ranging from 8,500 to 
20,00:eu mm, with a shift to the left, but none had significant 
eosmovhilia. Erythrocyte sedimentation rates were elevated two- 
or tree-fold. 

The diagnosis of starch peritonitis was confirmed Ly micro- 
scopic examination of tissue from five patients. Biopsy specimens 
were cotained at abdominal exploration in four patients, and by 
paracentesis in one. Two patients were treated for starch peritoni- 
tis en the basis of their clinical course alone. Intradermal skin tests 
using - starch solution to assess hypersensitivity were negative in 
twc patients tested. All four patients who underwent reexplora- 
tior of the abdomen experienced exacerbation of their symptoms 
immediately after the second procedure. The average ength of 
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Fig 3.—Same as Fig 2, but seen under polarized light: particles 
have Maltese cross pattern (PAS, x 250). 
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Fig 5.—Histiocytic multinuclear foreign body giant cells contain- 
ing starch particles (hematoxylin and eosin-polarized light, 


x 160). 


time from the development of symptoms of starch peritonitis to 
initiation of treatment was ten days; it was less for patients whose 
surgeons were alert to this complication as a result of prior 
experience. The average duration of hospitalization of the seven 
patients was 35 days. 

There is no standard treatment for patients with starch perito- 
nitis. In the small group of patients in this series, a single dose of 
100 mg of methylprednisolone (Solu-Medrol) administered intra- 
venously appeared to relieve the symptoms rather dramatically, 
often within only a few hours. The symptoms recurred, however, 
in two patients. One had received only a single intravenous dose of 
corticosteroid, and the other had been given oral cortisone acetate 
for only a few days. These results suggest that corticosteroid 
treatment is effective, but should be continued over a longer 
period of time. The current program of therapy is 100 mg of 
methylprednisolone administered intravenously, followed by 10 to 
20 mg of prednisone given orally for seven to ten days. The dosage 
is then gradually reduced. 


HISTOPATHOLOGIC FINDINGS 


The diagnosis of starch peritonitis can be confirmed only 
by microscopic examination of tissue from within the 
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Fig 6.—Peritoneal fluid with bright red starch particles measuring 
10 to 20 umole in diameter and a nonstained smaller cholesterol 
crystal. (Lugol solution-polarized light, Xx 400). 


peritoneal cavity. The gross lesions are small, firm nodules 
that are scattered over the surface of the peritoneum. With 
polarized-light microscopy, starch granules have the 
configuration of a Maltese cross (Fig 1). It should be 
appreciated, however, that this histologic characteristic 
can easily be missed when the tissue is examined under 
light microscopy. The starch particles are more evident 
when they are stained for carbohydrate with the periodic 
acid-Schiff reagent, because they become bright red (Fig 
2). The same preparation under polarized light shows the 
characteristic light-refractory bodies (Fig 3). 

The initial inflammatory response to starch is the isola- 
tion of the particles by fibrin (Fig 4). This reaction is 
followed by incorporation of the particles into histiocytic 
multinuclear foreign body giant cells, in which they are 
fragmented and eventually transported to regional 
lymphatics (Fig 5). 

Because substances other than starch, especially choles- 
terol, also have a Maltese cross configuration, it is neces- 
sary to add a solvent in preparing the specimen for 
staining of carbohydrates. Cholesterol crystals usually are 
smaller than starch particles, which measure 10 to 20 umole 
in diameter (Fig 6). With the scanning electron microscope, 
the starch particles appear heterogeneous in size and seem 
to have a spherical configuration with a central depression 
(Fig 7). 

PREVENTION 


Authors previously reporting this syndrome have 
proposed various means of reducing starch contamination 
during operations. These include vigorous cleansing of the 
gloves before abdominal exploration and eopious lavage of 
the peritoneal cavity at the completion of an operation.: 
The efficaey of two such techniques in removing starch 
was evaluated. The first involved thorough weshing of 
gloves in designated basins containing sterile normal 
saline solution, and then wiping them with sterile gauze 
before performing abdominal exploration. The second 
involved wiping the gloves before performing exploration. 
After completion of the operation, the abdominal cavities 
were lavaged with saline and a sample of peritoneal fluid 
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Fig 7.—Starch particles vary in size and have spherj 
ration with central depression (electron microscop: 





Fig 8.—Starch on outside of pair of glo 
solution 
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was recovered and exemined by microscopy. In 30 oper- 
atioss thus monitored, one-half using one of these 
techmicues and one-half using the other, there was ^no 
statistcally significant difference in the number of starch 

artieles recovered from the two groups of patients, and 
sOmge arch could be feund in all samples. 

A oximately 80 to 100 mg of starch can be found on 
the 9 
starch particles from a pair of gloves in rinse water stained - 


witk Lagol solution. More starch can enter the operative - 


field shrough perforations in the tips of the he dd: of 
gloves, where the gloving agent tends to accumulate. 


Experimental Work With Glove Powders | a | 
In ar attempt to eliminate the adverse reactions known 


to oecur with gloving agents, sodium bicarbonate solution - a 


(bakiar soda) was used for the first time as an alternative | 
to starch. Sodium bicarbonate or starch was instilled irto - 


the sbdomens of six rabbits. Three received 200 mg ofc D 
 Stare3 emulsion, and the other three were given 200 -— Y 5 


sodium: bicarbonate solution. Laparotomy was per? 'ormec 
at 7. 14, and 20 days after the instillations. In the : three e 
animals given starch, there were numerous adhesions over 
the per toneal surfaces and large granulomas near the sites | 
of in-eetion. These changes were especially prominent at 
sever lays, and diminished thereafter. In pronounced — 
contrast, the three rabbits given sodium bicarbonate s solu- 
tion had neither granulomas nor adhesions. | p PR 
p. Tov. i: Je 


Ẹ — B, Seelig MG, Womäck NA: Taleum powder granaloma ad 


frequent and serious 
1947. 


2. Gar»au R: Les méfaits iatrogéniques on tale. Union 2 Med Can 104: 1708- i; 


1722, BD. 


3. Lee M Jr, Lehman EP: Experiments vith nonirritating glove powder. i 


Surg *y-ecol Obstet 84: 689-695, 1917. PERS 
4. McAdams GB: Granulomata caused by absorbable starch glove powder. 
Surgery 39:329-336, 1956. 


5. Bat-s B: Granulomatous peritonitis secondary to corn t Ann ^ 


Intera Med 62:335-347, 1965. — 

6. Holmes EC, Eggleston JU: e granulomatous peritonitis Surgery — 
71:85-20, 1972. 

T. Sederberg CH Jr, Lou TY, Randall HT: Glove starch granulomatous 
perivenitis. Am J Surg 125: 455-460, 1973. i 


P -f 


Dr ae As a co-author c on this paper, it was my role to 
determine whether or not surgical gloves processed with sodiam 
bicarbonate could be worn safely and comfortably in the operating | 


room. @ the basis of the rather limited experience that has been - s 


reportes, I can tell you that the gloves were not uncomfortable, 


and m significant complieations occurred from using this | partic- Me 


ular @leving agent. | 
I would like to emphasize the point that. all ian dendi be. 
remeved from the surface of gloves by the use of conventional | 


washing and then wiping ef the surgical gloves, and, therefore, ho Mif 
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New Gloving Agent 


The lack of peritoneal reaction to the sodium bicarbonate 
solution in the laboratory study prompted the authors to 
try to determine whether this substance might be a 
feasible gloving agent for clinical surgery. Plain latex 


gloves containing 200 mg of baking soda were sterilized 


with 12% ethylene oxide and 88% hydrofluoroearbon (Oxy- 
fume). After sterilization, the gloves were placed in an 


: aerator for eight hours to remove any residue of ethylene 
J oxide. Adequacy of sterilization was checked by bacterio- 
. logie studies of cultures taken from sterilized gloves that 


had previously been inoculated with bacteria and fungi. No 
organisms were recovered. Twenty pairs of clean latex 


gloves sprinkled with baking soda and sterilized in the 


.manner described were used by surgeons performing 
. abdominal operations in seven patients, one of whom had 


| — had ‘starch peritonitis after a previous operation. In this 


~ very limited clinical experience, no adverse reactions were 

- noted. P. S : 

Advantages of sodium bicarbonate as a a plete agent 
lude lack of any known toxicity, complete solubility in 


ine 
wa ter, lack of allergenic properties, and low cost. 


The late Edgar G. Harrison, Jr, MD, provided much intellectual stimula- 
. tion and encouragement during the development of this research project. 
He is remembered not only as an excellent teacher but alsó as a sincere 
. friend. 
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. potential hazard of starch peritóuitis probably exists in every case 
of abdominal surgery. Although the chance of this occurring is 
— small, there Me. be rather serious problems. in the occasional 
case. 


xad Eco 


ere It is for this reason, then, that I believe we shoud make an 


attempt to eliminate the potential hazard, and the point of the 


; T t report today is to suggest that perhaps sodium bicarbonate or 
JA some other nonreactive substance could be vss as an alternative 


to starch as a gloving agent. 
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soft-Tissue Fluid Determination 


by Dichromatic Absorptiometry 


William H. Wolberg, MD; Robert M. Witt, PhD; Joseph A. Moylan, MD; Richard B. Mazess, PhD 


® Dichromatic absorptiometry (DA) in a noninvasive method 
for individually determining the amount of lipid, bone mineral, 
and protein and water present in a mixture by differential 
attenuation of radiation beams emitted from a dual photon 
source. The physics involved permit these components to be 
determined extremely accurately and precisely. The present 
study investigated the ability of DA limb scans to measure 
changes in total body water produced in dogs and in patients. 
Dichromatic absorptiometry was determined to be a valid 
method of measuring changes in total body water content as 
reflected by limb fluid content changes. Precision was limited by 
the accuracy in positioning the limb for repeated scanning. 
Dichromatic absorptiometry has the potential of becoming a 
clinically useful instrument for measuring fluid content changes 
in limbs produced either by changes in total body weter content 
or by conditions causing limb edema. 

(Arch Surg 112:462-466, 1977) 


Accumulation of water in soft tissues is commonly found 
following surgery and trauma. This accumulation 
may be due to several factors, which include (1) excessive 
fluid administration, (2) retention due to antidiuretic 
hormone release, and (8) redistribution of existing body 
water. These factors are extremely difficult to monitor 
particularly when they are accompanied by hidden losses 
such as increased evaporation due to fever, losses from the 
gut in the form of diarrhea or fistulae, losses from 
destruction of the skin barrier following burns or “third 
space” accumulation due to conditions such as pancreatitis, 
septic shock, or trauma. 
The assessment of fluid loss is difficult in critically ill 
patients, and replacement based on urine output and vital 
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signs is frequently erroneous. Central venous pressure 
monitoring is helpful, but it does not always reflect the 
intravascular volume.' Pulmonary wedge pressure is a 
more useful measurement, but indwelling lines may serve 
as a nidus of infection in septic patients. Blood volume 
measurements may be helpful, but they are erroneous in 
low flow states and in conditions associated with increased 
capillary permeability. 

Determination of total body water by dilution of 
titriated water and of extracellular water with “Br has 
modera-e precision (5% error), but requires that samples be 
obtained over a period of several hours.^ The time 
required for the isotopes to reach equilibrium and the 
necessity of estimating insensible losses impair the useful- 
ness of these methods in studying critically ill patients. 
The accumulation of radioactivity precludes repeated 
determinations. Measurements of body weight probably is 
the most precise means available for determining fluid 
accumulation in the critical care situation. However, body 
weight s obtained less frequently than is desirable in the 
critical zare situation because of the inherent mechanical 
difficulties. Moreover, serial measurements can be inval- 
idated Ey accumulation of fluid in the bedding and by the 
additior of new support equipment. The goal of this 
program has been to develop a precise method by which 
serial monitoring of fluid shifts may be made in critically 
ill patients. 

The purpose of the present experiments was to evaluate 
the efficacy of using a dual photon scanner to measure 
changes in body fluid. This method is referred to as 
dichromatic absorptiometry (DA). Dichrematic absorp- 
tiometry is a noninvasive method of determining the 
masses of tissue components by photon transmission 
measurements.** It has become an accepted method to 
determine bone mineral content for the evaluation of 
skeletal status.” The theory, methodology, and an evalua- 
tion of the precision and accuracy of the method for 
determining fluid content have been described elsewhere? 
(unpublshed data) The DA method consists of making 
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obtained by dichromatic O sEpec id 


E 


So 40 tj . 


on, ^ r 
"PS LN : ~ 


Fig 3.—Dichromatic absorptiometry was used to determine | r 


changss in fluid content in thigh of a dog in which alterations in 
total body fluid were produced by exsanguination, transfusion, 


and infusion. Data are presented as % change from baseline - 
values. Solid line indicates [change in fluid/total body water | 


(TBW)| x 100; dotted line is change in lipid-free soft-tissue - 
content goma. ip. at Neg of study (FC,)] x 100. 
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443 Fig 2.—Fluil content of forearm determined by dichromatic 
LS absorptiometry at 1-cm intervals distal to the midforearm. 
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Fig 4.—Dichromatic absorptiometry was used to determine 


changes in fluid content in thigh of a second dog in which 


alterations im total body fluid were produced by exsanguination, 
transfusion, and infusion. Data are presented as % change from 


baseline values. Solid line indicates [change in fluid/total body 
water (TBW) x 100; dotted line is [change in lipid-free soft-tissue 


content (ST€)/fluid content at beginning of Sy (FC,)] x 100. 
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| Fig 5.—Dichromatic absorptiometry was used to determine 
M changes in fluid content in thigh of a third dog in which alterations 


te in total body fluid were produced by exsanguination, transfusion, 
kë and infusion. Data are presented as % change from baseline 
values. Solid line indicates [change in fluid/total body water 
(TBW)] x100; dotted line is [change in lipid-free soft-tissue 
content (STC)/fluid content at beginning of study (FC,)] x 100. 
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Fig 7.—Dichromatic absorptiometry was used to determine 
š changes in fluid content of a patient undergoing splenectomy. 
No Data are presented as 96 change from baseline values. Dotted line 
A represents [change in fluid/total body water] x 100; solid line is 
[change in lipid-free soft-tissue content/fluid content at begin- 
ning of study] x 100. Arrow indicates time of surgery; vertical 
divisions show 24-hour midnight-to-midnight periods. 


linear transmission scans across limbs with a congruent '?I 
and ?"Am dual photon source and a scintillation detector 
Ur (Nal[T,]). The attenuation of the radiation beams depends 
B. on the energy of the incident photons and the attenuation 
characteristies of the intervening tissues. Differences in 
be the attenuation properties of the tissue components.—(1) 


U | bone mineral, (2) lipid, and (3) protein and water—permit 
E fraetional and mass determinations of these components in 
qo an extremity. The water and protein are essentially indis- 


| tinguishable by DA and are grouped as a single lipid-free 

A component. For purposes of calculation, lipid-free tissue is 

be assumed to consist of 78% water." 

x With the DA method, the masses of soft tissue and bone 
x mineral are measured in a 6-mm "slice" of the limb, and the 
1 lipid fraction is determined in the soft tissue adjacent to 
: the bone. The lipid-free component is estimated by 

/ subtracting the lipid from the total soft tissue in the scan. 

The fluid content is 78% of the lipid-free tissue. For fluid 
measurements, any short-term changes in the soft-tissue 
mass are eaused by changes in body fluid. 
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Fig 6.—Dichromatic absorptiometry was used to determine 
changes in fluid content of a patient undergoing cholecystectomy 
and choledocholithotomy. Data are presented as % change from 
baseline values. Dotted line represents [change in fluid/total 
body water] x 100; solid line is [change in lipid-free soft-tissue 
content/fluid content at beginning of study] x 100. Arrow indi- 
cates time of surgery; vertical divisions show 24-hour midnight-to- 
midnight periods. 
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Fig 8.—Relationship between changes in fluid content in limbs 
relative to baseline and changes in body water content relative to 
estimated total body water content (TBW). Circles indicate patient 
measurements of fluid content when there was corresponding 
value for body water; squares are animal measurements at time of 
maximum decrease and increase in fluid content. 


METHOD 


A portable DA system was designed for bedside use. The limb to 
be scanned was positioned on an adjustable plexiglas platform. 
The scan path was marked on the limb with indelible ink to assure 
accurate repositioning. A typical determination (four scan passes) 
can be completed in five minutes. The total radiation exposure to 
the limb was about 7 mR for each pass. This was confined to a 6- 
mm wide strip and is far less than the maximum permissible 
exposure to the body of 500 mR/vr. 

Instrumental calibration was accomplished by measuring the 
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(medium iae WORAN of water in a donee of stantard diameter. 
. The pre ision of the method was determined to be 2% to 3% by 





Wr z measurements on mormal subjects and on patients. 
.. Instrumental variation accounted for only 0.5% of the variance, 
- while -e»ositioning accounted for the majority of the remaining 
vaxiamce: This technique measures soft-tissue mass present in 


lim any changes thet occur may be due either to changes in 
total water content or to ehanges in distribution of the body 
wa ter - * 


Comelation between physiclogically produced alterations in 
total wey water and their measurements by DA were established 
under tLree conditions: (I) in dogs in which alterations in total 
bedy »aer content were produced by bleeding and by incremental 
overrspiacement of fluid, (2) in patients in whom hemodialysis was 
used to remove excessive retained water, and (3) in surgical 
patiente in whom weight charges were followed during surgery 
and darng the postoperative recovery period. 

In the dog studies, one quarter to one third of the calculated 
blood *c'ume was removed via a carotid artery catheter from adult 
mongre dogs weighing ‘rom 17.3 to 26.2 kg. Fifty- to 60-ml 
increments were removed at 15 minute intervals over 1 to 1*4 hours 

. until che blood pressure was 50 mm Hg. The desired degree of 
—. Shock was obtained after 50% to 60% of the total blood volume was 
. remower. After a 30-minute shock period, the shed blood, which 
had Bees saved and heparinized, was replaced followed by 2,000 to 
3.000 5l of lactated Ringer solution. Replacement was 
aecomp shed by giving 100- to 120-ml increments at 15-minute 
 intervais. Serial DA scans wer2 performed across the shaved area 
on the distal half of the thigh. Urinary loss was monitored by an 
indwsll-g uretheral catheter, and blood pressure was measured 
directly via the carotid artery catheter. Additionally, two single 
animals were done: in one diuretics were given, and in the other a 
bilaterz nephrectomy was done prior to fluid administration. 
. Values established by Moore et al’ and Segar et al'" were used to 
compute total body water content and blood volume from the body 
weig-t of the dogs. 

In -he patient studies, it was not possible to produce changes 
comparable in magnitude to those produced in dogs. Alterations in 

. the fimie content occurring in patients during routine medical care 
were assessed on the basis of intake and output and body weight. 
Great cure was taken to assure reproducibility in repositioning the 
limb “or scanning, since most of the experimental variability in 
the svssem arose from variations in repositioning. The forearm 
was the most frequent site szanned because of its accessibility. 
Ever though it was accessible, the forearm was not an ideal site 
for searning because of its relatively large proportion of bone and 
the time» uency of indwelling intravenous catheters. Patients were 
weighed as frequently as feasible. Total body water was estimated 
from bedy weight,“ and changes in body weight were assumed to 
be due -o changes in body water content. 


RESULTS 


Dea photon absorptiometry was capable of measuring 
fuid content changes with remarkable sensitivity as was 
_ demorstrated during instrumental callibration. The corre- 
. Jatien coefficient between DA measurements of fluid 
—. eontert and the known mass of water was 0.999 (Fig 1). 
— The p-ecision with which fluid changes could be measured 
_ ander physiological conditions depended on the ability to 
accurately reposition the limb for repeated DA scans. Fluid 
= contert in the forearm was found to decrease by approxi- 
. masel- 10% for each centimeter beyond midforearm (Fig 
. 8) Fluid content could be determined with 2% to 3% 
. preesson in the forearm if extreme care was taken to 
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(unpublished data). 


The relation between changes produced in total body 
water content and the fluid content of limbs was demon- 
strated in the dog experiments presented in Fig 3 through 
5. Changes in body fluid were induced in these animals by 
exsanguination, blood replacement, and fluid infusion. 
Figures 3 through 5 show the effect of such manipulations 
on fluid content of limbs as determined by DA in individual 
animals. The temporal correlation between the alterations 
in body fluid content that were experimentally produced 
and the changes that were measured by DA was 
r = 0.97. 

A close relationship was found between changes in body 


weight in patients undergoing surgery or hemodialysis and . e i 
the measurements that were obtained by DA. Dichromatie —— 


absorptiometry measurements made in several surgieal 


patients correlated with changes in total body water COE 


content (Fig 6 and 7). 

A good correlation was found in all experiments in which 
simultaneous measurements of body weight and DA deter- 
minations of limb fluid content were made (Fig 8). The 
correlation coefficient for the canine data was r = 0.96, 
and for the human data r = 0.74. The correlation coeffi- 
cient for the combined data was r = 0.87. 

Increases in total body water content and in limb fluid 
content were noted only in poor risk patients who were 
subjected to major surgical procedures. Changes in the 
fluid content of limbs in otherwise healthy patients under- - 
going routine surgical procedures did not exceed the 3% 
required for detection by DA. 


COMMENT 


The correlation coefficient of 0.96 between the values 
expected from experimental fluid manipulations in dogs 
and the values observed as determined by DA verify the 
validity cf the method. The animals remained anesthetized 
throughout the experiments, and the scanned limb re- 
mained in place at all times. The slightly poorer correlation 
coefficient of 0.74 found in patient studies was due in part 
to errors associated with repositioning the limbs and to the 
smaller range of fluid change in these data. Shifts of 1 em 
along the forearm in the scan path gave approximately 10% 
shifts in the measured fluid content. Moreover, fluid 
distribution to limbs from the core vascular reservoir may 
be delayed under certain conditions. The pooled error 
associated with repositioning in two measurements on a 
patient would be about 5%; if this is taken into account, the 
unaccounted for variance in the patients was similar (7%) 
to that observed in the dogs. 

The amount of water initially present in the scanned 
limbs was determined assuming that water was 78% of the 
lipid-free soft tissue. Subsequent changes in fluid content 
were determined from changes in soft-tissue content. The 
regression slope observed between fluid content measured 
by DA and expected values from experimentally produced 
fluid changes was close to 1.0. This confirmed the 
assumption that lipid-free soft tissue contains 7876 water 
under normal conditions. 
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These experiments established DA to be an accurate, 
noninvasive-means of monitoring changes in fluid content 
as small as 2% in the limbs of dogs and patients. Fluid 
content of limbs was found to reflect changes in total body 
water content. Application of this method to the treatment 
of critieally ill patients will provide a way to assess fluid 
accumulation that has been hitherto unevaluable. Dichro- 
matic absorptiometry may be used to detec: the local 
edema associated with conditions such as venous throm- 


bophlebitis. The next generation of instruments will 
contair a fan photon source and area detector thereby 
eliminzting the need for scanning. Measurements taken 
over an entire limb will reduce errors due to repositiening, 
provide greater representativeness of results, and greatly 
enhance precision. 


This investigation was supported in part by National DP and 
Space Acministration grant Y-NGR-50-002-051 and by US Publie Health 
Service grant HL 18556. 
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Discussion 


F. WILLIAM BLAISDELL, MD, San Francisco: I enjoyed this paper 
and think that this is a very exciting research tool. 

Its clinical application waits improving the accuracy of the 
instrument because, as was noted, the slight variation in the 
position of the instrument on the extremity may produce as much 
as 10% variation in the result. 

The most exciting aspect of the application of this technique 
appears to me to be assessment of underwatering of patients, 
because I do not know what an increased water level in tissues 
means except that the patient has been badly injured. 

Certainly, if we have a stable patient, and we administer 
intravenous fluids and find that peripheral water increases, we 
can assume that we are giving too much water. However, the 
normal patient will excrete that water as fast as we administer it, 
and the problem patient sequesters water because of changes in 
permeability. On the other hand, two of the cases demonstrated 
that at variable periods after operation the patients may actually 
have negative water balance. It seems to me that the application 
of the technique directed toward picking up undertreatment of 
patients may be even greater than the opposite. 

FRANK Lewis, MD, San Francisco: I would also like to compli- 
ment the authors, but I would like to offer a caution in the use of 
this for the clinical assessment of fluid status. 

It seems to me that the fluid that is being measured, which is 
largely extravascular, is not contributing to effective intravas- 
cular volume, and therefore, tissue nutrition, and while this 
method may reflect accurately a way of determining capillary 
permeability increases, it should not supplement traditional moni- 
toring as a measure of the adequacy of volume replacement in the 
critically or postsurgical patient. 
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The use of Swan-Ganz catheters, is the mainstay of therapy in 
these patients in whom fluid balance is often critically altered, and 
I would take exception with the implication that Swan-Ganz 
catheters and their use involves a relatively high morbidity. 

In an experience with more than 200 of them in the last few 
years, we have seen no major complications related to their use. 
They still remain the standard that we should use. The measure- 
ment of tissue pools of fluid is not adequate. 

DR WcLBERG: I agree with the discussants. One of the problems 
that we gre confronted with in doing Swan-Ganz measurements is 
to determine where all the administered fluid has gone. We 
administer fluid to sick patients, and it is hard to detect where it 
has gone from the pulmonary artery pressures. 

I think that the method that we report today will supplement 
the data obtained by Swan-Ganz catheters. Obviously we are going 
to correlate the changes seen in pulmonary artery and wedge 
pressures with tissue dichromatic absorptiometry measure- 
ments. 

One of the things that we have noted that deserves further 
investigation is that the distribution of fluid is extremely impor- 
tant. In patients undergoing surgery we can load up the core 
vaseular bed, and we do so while the patient is under anesthe- 
sia. 

Soft-tissue fluid does not increase until the patient recovers 
from anesthesia. Once patients recover from anesthesia, there is a 
redistribution from the central core vascular bed into the tissue of 
the extremity. Dichromatic absorptiometry is a research tool at 
this time. Additional methodology is necessary to increase the 
precision of the method. 
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3/12/73 Before Santyl 


Decubitus ulcer of the head Compbtely debrided ulcer’ 
(occipital area)' Santyi (collagenase) By attacking both denatured and native 

is the only topical proteolytic enzyme to collagen Santyl helps speed liquefaction 
effectvely digest strands of native collagen of necro:c material and its separation from 
that anchor necrotic debris to the wound the underlying base, * without damaging 
surface. Until these are severed, debride granulaton tissue: 


ment is incomplete, granulation is sowed, 
and no supportive base is available “or 
epithelization.? 


and a chance for b ) 


SANTY * (collagenase) — 
Indicatiens: For debriding dermel ulcers and » = 
Sevec- Curns 
Cont:aimdications: Patients with known local 
Or SySenic sensitivity to collagenase 
Precautions: The enzymes optimal pH 
ranges to 8. Lower pH adversely affects 
activi se only normal saline, hydrogen 1 
peroxxje or Dakin's solution'to cleanse lesion. ` 
Observe debilitated patientsfor systemic 
infect ors. Confine SANTYL to lesion beirg 
treated ?rotect healthy skin*with Lassar's 
paste Owrevent erythema. Prolonged use of 
enzymes may cause sensitization. If lesion is 
infected use appropriate topical antibacterial 
thera- y. f infection Goes not respond. discon- 
inue SANTYL until infection is eliminated. 
Adverse Reactions: None noted when used 
as di ecsed 

Overzo«e: Burowss solution U.S.P (pH 3.6-4.4) 
deacwaes the enzyme 

How Suoplied: 25 gm. Jars 

Refereaces: (1.) Rao DB et al: J Amer Geriat 
Soc ?3:?2. 1975. (2.) Boxer AM et al: Geriatrics 
24:73 1969. (3.) Haimovici H, Strauch B: in 
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(cola genase 


QE Units Per Gram 


No U.S. Standard of Potency 


Knoll Pharmaceutical Company 
Whippany, New Jersey 07981 


Manā | es (ed): Collagenase, Gordon and 10/8/73 ® a 
Breeoh New York, 1972. p 177. (4.) Varma AO Healed u cer! Member Company, Certified Medical 
et al: Surg Gynec Obstet 136:281. 1973 


Representatives Institute. Inc e 
Avaiiz bee as a sterile ointment in 25 gm jars. An additiora! benefit observed wh T 
Santyl has been a reduced incidence of 
hypertrophic scarring, apparentl*due 
to the fact that eoithelization of ulcers 
treated witk Sartyl proceeds froma 
completely debrided base!” 





3owel Surgery 





Bowel surgery -may be complicated by 
mixed aerobic and anaerobic infection. 


Postsurgical intra-abdominal infections are often polymicrobial in nature.' 
Moreover, contamination by bowel conteats generally precedes anaerobic 
abdominal infections * Under such circumstances, Vibramycin® I.V. (doxycycline 
hyclate for injection), an entibiotic indicated for susceptible strains of both 
aerobic and anaerobic pathogens, may prove to be of particular value. 


Vibramycin' LV. Hyclate 
(doxycycline hyclate for injection) 


is often effective against suscepti»le strains of some of the aerobic 
and anaerobic pathogens that mey be encountered in postsurgical 
infections associated with bowel surgery; such as: 

Bacteroides species 


Escherichia coli 
Enterobacter 


Use during the last half of pregnancy, infency and childhood to the age of eight 
years may cause permanent discoloratior of developing teeth. 


Once-a-day dosage maintains therapeutz levels. 


A single daily infusion of Vibramycin I.V. cn maintain therapeutic blood levels. 
The result is an important advantage for EF oth patients and staff: the need 

to awaken the patient during the night is eliminated and there are fewer doses for 
staff to administer. The usual dose of Vibe imycin is 200 mg on the first day 

of treatment administered in one or two imfusions. Subsequent daily dosage is 
100 mg to 200 mg, depending upon the severity of infection, with 200 mg 
administered in one or two infusions. 
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Because not all strains of pathogens are 
susceptible, it is recommended that routine culture 
and susceptibility tests be performed. 


B No dosage alteration needed in patients with 
laboratory indications of renal insufficiency. 


Bi Convenient once-a-day administration (200 mg. 
the first day, followed by 100 mg. to 200 mg. per 
day thereafter, with the 200-mg. dose administered 
in one or two infusions). 


m Virtually noloss in serum levels when switching 


from I.V. to oral therapy. 
BRIEF SUMMARY 


Vibramycin" Hyclate (doxycycline hyclate) and 
Vibramycin" Hyclate l.V. (doxycycline hyclate for injection) 


Contraindicated: In persons hypersensitive to any of the tetracyclines. 


Warnings: Use of tetracyclines during the last half of pregnancy, infancy 
and childhood to the age of 8 years may cause permanent discoloration of 
developing teeth. This is more common during long-term use of the tetra- 
den but has been observed following eprore short-term courses. 

namel hypoplasia has also been reported. Thus, tetracyclines should not 
be used in this age group unless other drugs are not likely to be effective or 
are contraindicated. Individuals receiving tetracycline antibiotics should be 
advised that direct sunlight or ultraviolet light can cause photosensitivity 
reactions. If these reactions (exaggerated sunburn) occur, discontinue ther- 
apy. Doxycycline forms a stable calcium complex in any bone-forming 
tissue. Fibula growth has been decreased in prematures given »ral tetra- 
cyclines 25 mg./kg. q. 6 h., but this reaction was reversible when the drug 
was discontinued. 

The antianabolic action of the tetracyclines may cause an increase in BUN. 
Studies to date indicate that this does not occur to a significant degree with 
the use of Vibramycin in patients with impaired renal function. 

Vibramycin Intravenous has not been studied in pregnant patients. It 
should not be used in pregnant women unless, in the judqmen: of the phy- 
sician, it is essential for the welfare of the patient. 

Animal studies indicate that tetracyclines cross the placenta, are found in 
fetal tissues and can have toxic effects on the developing fetus Evidence of 
ni eee? has also been noted in animals treated early in pregnancy. 

The use of Vibramycin Intravenous in children under 8 years is not recom- 
mended because safe conditions for its use have not been established. 

Tetracyclines are present in the milk of lactating women who are taking 
a drug in this class. 


Precautions: Overgrowth of nonsusceptible organisms may occur, including 
fungi. If such superinfections are encountered, discontinue Vibramycin and 
institute aperopnate therapy. 

In venereal disease when coexistent syphilis is suspected, a dark-field 
examination should be done before initiating therapy. Conduct monthly 
serological tests for at least 4 months. 

Because tetracyclines depress plasma prothrombin activity, patients on 
anticoagulant therapy may require downward adjustment of their antico- 
agulant dosage. 

In long-term therapy, conduct periodic laboratory evaluation of organ sys- 
tems, including hematopoietic, renal and hepatic. 














Treat all Group A beta-hemolytic streptococcal infections for at least 10 cays. 
Avoid giving doxycycline with penicillin because of possible interference 
with penicillin activity. 
Antacids containing aluminum, calcium, or magnesium impair absorp- 
tior and should not be given concomitantly to patients taking oral 
Vibramycin. 


Adverse Reactions: Anorexia, nausea, vomiting, diarrhea, glossitis, dys- 
phagia, enterocolitis, inflammatory lesions (with monilial EROAN in 

the anogenital region, maculopapular and erythematous rashes, exfoli- 

ative dermatitis, photosensitivity, urticaria, angioneurotic edema, anaphw- 
laxis, anaphylactoid purpura, pericarditis, exacerbation of systemic lupus 
erythematosus, hemolytic anemia, thrombocytopenia, neutropenia and 
eosinophilia have been reported. 

Prolonged administration of tetracyclines may produce brown-black 
microscopic discoloration of thyroid glands. No abnormalities of thyroidifunc- 
tiom studies are known to occur. Bulging fontanels have been reported ir 
young infants on therapeutic dosage but disappeared when the drug wes 
discontinued. A dose-related rise in BUN has been reported. 


Oral Adult and Children's Dosages: See the Vibramycin Oral package 
insert for recommended dosage schedules for adults and children. 


Intravenous Dosage and Administration: Note: Rapid administration isto 
be avoided. Parenteral therapy is indicated only when oral therapy is not in- 
dicated. Oral therapy should be instituted as soon as possible. If intravenous 
therapy is given over prolonged periods of time, thrombophlebitis may result. 
The usual dosage and frequency of administration of Vibramydin I. V. 
(100-200 mg./day) differs from that of the other tetracyclines ( 1-2 Gm day). 
Exceeding the recommended dosage may result in an increased incidence 
of side effects. 
Studies to date have indicated that Vibramycin, at the usual recommended 
doses, does not lead to excessive accumulation of the antibiotic in patieats 
with renal impairment. 


Intravenous Adult Dosage: The usual dosage of Vibramycin I.V. is 200 mg. 
on the first day of treatment administered in one or two infusions. Sub- 
sequent daily dosage is 100 to 200 mg. depending on the severity of infec- 
tian, with 200 mg. administered in one or two infusions. 

in the treatment of primary and secondary syphilis, the recommendec 
dosage is 300 mg. daily for at least 10 days. 


Intravenous Children's Dosage: The recommended dosage schedule for 
children weighing 100 pounds or less is 2 mg./Ib. of body weight on the 
first day of treatment, administered in one or two infusions. Subsequent 
daily dosage is 1 to 2 mg./Ib. of body weight given as one or two infusions, 
depending on the severity of the infection. For children over 100 pounds the 
usual adult 


General: The duration of infusion may vary with the dose ( 100 to 200 mg. 
per day), but is usually one to four hours. A recommended minimum infu- 
sion time for 100 mg. of a 0.5 mg./ml. solution is one hour. Desired con- 
centrations of the final solution should be 0.2 mg./ml. to 0.5 mg./ml. 
Concentrations below 0.1 mg./ml. or above 1.0 mg./ml. are not recom- 
mended. Therapy should be continued for at least 24-48 hours after symp- 
tams and fever avi subsided. The therapeutic antibacterial serum activity 
will usually persist for 24 hours following recommended dosage. 

Intravenous solutions should not be injected intramuscularly nor sub- 
cutaneously. Caution should be taken to avoid the inadvertent introduction 
of the intravenous solution into the adjacent soft tissue. 


More detailed professional information available on request. 


Pfizer, LABORATORIES DIVISION 
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Mechanism of Inappropriate Polyuria 


in‘Septic Patients 


Armanco Cortez, MD; James Zito, MD; Charles E. Lucas, MD; Stanley J. Gerrick, MD 


* Inappropriate polyuria leading to hypovolemia and hrpoten- 
sion eceurs frequently in severely septic patients. It's etiology 
was stueied in three patients with polyuria and systolic hypoten- 
sion. Gemerular filtration rate and renal blood flow were 
measured by the standard renal clearance techniques. Renal 
blood flew distribution tc the outer cortex, inner cortex-outer 
meduita and the inner medulla were measured by radioactive 
xenon. The glomerular filtration rate, renal blood flow, and renal 
blood flew distribution were normal. Polyuria does not result 
from a maldistribution of renal blood flow. Antidiuretic hormone 
did net alter the polyuric syndrome. These data suggest that 
sepsis produces a blockade at either the distal tubule or the 
collectirz duct, thereby preventing salt and water conservation. 
This blockade may be due to either a toxin or a toxic metabolic 
breakdown product of sepsis. 

(Arca 3urg 112:471-476. 1977) 


SPE is the dynamic, clinically recognizable by produet 

df ‘biological warfare? between leukocytes, tissue 
cells, semm components, and microorganisms. The c inical 
syndrome reflects a myriad of confusing hemodynamic 
events and end-organ responses that intertwine with the 
complex ty of a Gordian knot. Early, severe sepsis in fully 
resuscitzted patients usually causes vasodilation and 
increased capillary permeability; this produces an increase 
in plasma volume, interstitial fluid space volume, and totel 
body weter.'* These increased spaces are manifest by 
weight gain, respiratory insufficiency, and edema, giving a 
false impression of vascular overload. Fluid restriction and 
vasopressor therapy to maintain systolic blood pressure 
promote: inadequate cellular perfusion and leads to 
multiple end-organ failure and death. 

The recognition that septie patients respond better to a 
fluid cha lenge and the detailed study of this response have 
helped define a hyperdynamie septic state.'* This hypardy- 
namic state consists of expanded blood volume or plasma 
volume. increased cardiac output, decreased periphera! 
resistam@, and increased urine output, or polyuria.’ This 
polyura is sometimes inappropriate, in that it persists 
despite fuid restriction that leads to clinical hypovolemiz 
and hvpotension. The term inappropriate reflects the 
kidney's inability to regulate effective plasma volume by 
both salt and water conservation during this progressive 
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trend toward hypovolemia and hypotension.’ 

Ladd* nitially observed the inappropriate polyurie 
syndrome during the Korean conflict. He postulated 
osmotie diuresis, but previous studies from this laboratory 
demonstrated that the osmolar clearance in such patients is 
normal. O-her possible causes for this syndrome include: (1) 
inereased renal blood flow (RBF) to the outer cortex (C-1) 
and the irner cortex-outer medulla (C-2), with "weeping" 
of fluid through the proximal nephron; (2) increased RBF 
to inner medulla (C-3), causing interstitial osmolar 
washout aad decreased absorption of sodium and water; (3) 
inadequate systemic release of antidiuretic hormone; (4) 
lack of renal response to a normal level of circulating 
antidiuret.« hormone; and (5) a selective tubular blockade 
by a mechanism not indicated above.’ The purpose of the 
present report was to elucidate the mechanism causing 
inappropriite polyuria in selected septic patients. 


SUBJECTS AND METHODS 


Between July 1, 1973, and June 30, 1974, three patients with 
inappropria.e polyuria were studied in detail. Inappropriate 
polyuria was confirmed by the presence of large urine volumes 
(> 4 liters/day) and the continued excretion of normal or high 
urine volumes (> 60 ml/hr) in the presence of hypotension 
(systolic blcod pressure < 90 mm Hg). Each patient had the 
inappropria»e polyurie syndrome confirmed prior to and following 
the renal studies. The classic clearance techniques described by 
Homer Smith were used.’ Inulin and para-amino hippurate (PAH) 
were used %© measure glomerular filtration rate and effective 
renal plasma flow (ERPF), respectively. Renal vein catheters 
placed under fluoroscopic control were used to measure PAH 
extraction (*,,,) and calculate true renal plasma flow (TRPF): 
TRPF = ERPF/E,,,. Renal blood flow (RBF) was calculated by 
correcting fcr the hematocrit reading: RBF = TRBF/1 — hemato- 
erit. Clearanees of sodium, osmoles, and free water were also 
determined. All values were expressed in milliliters per minute 
and corrected for surface area to 1.73 sq mole. 

Concomitant with the measurement of renal blood flow by this 
technique, renal blood flow and renal blood flow distribution to 
C-1, C-2, and C-3 were measured by the disappearance rate of 
radioactive zenon ('?Xe) from the renal artery.’ Six hundred 
megacuries cf '"Xe were injected into the right renal artery and 
its disappearance monitored on a scintillation-type gamma 
counter for 45minutes. The disappearance curve was mathemat- 
ically analyzed by a computerized program using the least squares 
technique, ard the main curve was "stripped" by "slope subtrac- 
tion" into four separate slopes representing parallel flow in 
milliliters pe" minute per 100 gm of renal tissue to C-1, C-2, C-3, 
and the supperting tissues (C-4). The renal blood flow to each 
component ceuld then be calculated by assuming relative renal 
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weight for each component to be 75%, 15%, and 10% for C-1, C-2, 
and C-3, respectively. During the inappropriate polyuric phase, 
two patients also received physiologic dosages of antidiuretic 


.hormone (1 to 2 my/hr) to test for inadequate endogenous 


antidiuretic hormone release. All three patients gave fully 
informed consents after the renal studies were explained in 
detail. 


REPORT OF CASES 


Case 1.—This 21-year-old man eame to the emergency room with 
multiple gunshot wounds, no palpable pulse or recordable blood 
pressure, and distant heart tones. Immediate resuscitation and 
transfer to the operating room was carried out. At operation, 
performed through bilateral thoracotomy and a midline laparot- 
omy incisions, the patient was found to have a cardiac tamponade 
from a through-and-through gunshot wound to the left ventricle, 
severe hemorrhage from the lower lobe of the left lung, right 
tension pneumothorax and active bleeding from the lower lobe of 
the right lung, perforation of the left lobe of the liver and a cecal 
perforation. 

All injuries were repaired primarily. During operation, the 
descending thoracic aorta had to be occluded for a total of 40 
minutes to maintain systolic blood pressure. Desp:te this, the 
patient sustained three cardiac standstills that responded to a 
combination of massage, intracardiac epinephrine administration, 
and other cardiotonic drugs. He received 27 blood transfusions and 
13 liters of electrolyte solution by the end of operation in order to 
maintain blood pressure, pulse, pulse pressure, and urine output. 
Postoperatively, the adult respiratory distress syncrome devel- 
oped, with elevated central venous pressure, hypoxia, and hypocar- 
bia. 

Improvement began on the fourth postoperative day, when the 
patient began to mobilize the previously sequestered extravas- 
cular fluid. On approximately day five he became restless, agitated 
and his temperature rose to 38.8 C. All the signs and symptoms of 
severe sepsis developed. This appeared to be arisinz within the 
lungs. His abdomen remained soft and nontender. Between the 
7th and 11th days he demonstrated the hyperdynamic state typical 
of sepsis, including polyuria (— 4,000 ml/day). At this time, the 
patient received 1.5 mu/hour of antidiuretic hormone (vasopressin 
injection) in an unsuccessful attempt to arrest the excessive urine 
output. This polyuria was then confirmed to be inappropriate on 
the morning of the 11th day, when he continued to void over 100 
ml/hour despite fluid restriction that caused the systolic blood 
pressure to fall below 90 mm Hg (Fig 1). Following this confirma- 
tion, fluids were pushed to bring the pressure back up over 100 mm 
Hg, at which time the renal studies were performec. 

After the first set of renal studies, 40 mg (0.5 mg/kg) of 
furosemide were given intravenously and the identical studies 
were repeated. The patient was again placed on a fluid restriction 
regimen, and again the inappropriate polyuric syndrome was 
confirmed when the systolic blood pressure fell to 90 mm Hg, and 
the urine flow rate persisted at more than 1.3 ml/min (> 90 ml/hr) 
when the lowest systolic pressure was reached. Once the blood 
pressure fell to 90 mm Hg, fluids were again pushed and the 
systolic blood pressure rapidly increased to 100 mm Eg (Fig 1). His 
cardiac output at the time of the renal studies was 5.0 liters/min/ 
1.73 sq mole. 

The patient continued to have the polyuric syncrome for the 
next two to three days, following which his overall condition 
improved, his fever abated, his respiratory function improved, and 
the inappropriate polyuric syndrome disappeared. His condition 
continued to improve, and he was discharged two weeks later with 
normal renal and respiratory function. 

The renal function between the two documented episodes of 
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inappropriate polyuria demonstrated that the glomerular ñltra- 
tion rate was 119 ml/min/1.73 sq mole, the ERPF was 425 ml^min, 
the TRPF was 500 ml/min, and the RBF was 881 ml/min (Table). 
Renal blood flow distribution (Table) was normal, being 308 ml/ 
min/100 gm of renal tissue to C-1, 92 ml/min to C-2, and 12 ml/min 
to C-3. Following the administration of furosemide, there was a 
considerable increase in urine volume, sodium clearangg. and 
osmolar clearance, while the glomerular filtration rate, ERPF, 
TRPF, RBF, E,» and RBF distribution remained essentially the 
same (Table). 

Case 2.—This 21-year-old woman was transferred from an 
outlying hospital to Detroit General Hospital for treatment of 
abdominal sepsis following pelvic surgery. On arrival she was 
severely dehydrated, had obvious respiratory insufficieney, and 
was acutely ill. She was rehydrated, her anemia was corrected, and 
she was started on a regimen of appropriate antibiotic therapy. 

Three days later, she remained severely septic and was taken to 
the operating room, where more than two liters of purulent 
material were drained from the pelvis and both the suprahepatie 
and infrahepatie spaces. Postoperatively, she remained very ill, 
and entered a fluid sequestration phase during which large 
volumes of intravenously administered fluids were required to 
maintain blood pressure and pulse. This persisted for several days, 
and polyuria voiding, between 3 and 9 liters/day, developed. By 
the tenth day, she exhibited the inappropriate polyuric syndrome. 
Attempts to decrease the volume of fluid replacement and thereby 
improve her respiratory insufficiency led to hypotension with 
continued polyuria (Fig 2). She then received pitressin at a rate of 
1.5 mu/kg/hour. This did not alter the rate of urine output. Fluids 
were restricted again and confirmation of the inappropriate 
polyuric syndrome was made when her systolic blood pressure fell 
to 90 mm Hg while the urine output continued at more than 1.4 ml/ 
min (> 100 ml/hour) She was immediately given a fluid chal- 
lenge, whieh brought her blood pressure back up to 110 mm Hg, 
and the renal studies were performed (Fig 2). 

Due to technical diffieulties with the gamma counter, the renal 
blood flow distribution studies could not be accurately completed. 
Following completion of the renal studies, fluids were again 
restricted, and the inappropriate polyuric syndrome was 
confirmed when her systolic pressure decreased to 90 mm Hg 
while the polyuria persisted (Fig 2). She continued to require large 
volumes of fluid to maintain blood pressure throughout her 
hospital course, despite the addition of corticosteroid and vaso- 
pressor therapy. Her general sepsis continued to worsen, and she 
died on the 20th hospital day. Throughout this period of time the 
polyuria persisted, even when she received vasopressors. 

The hemodynamic studies done at the time of the renal studies 
show that the cardiac output was 5.2 liters/min/1.72 sq mele. The 
glomerular filtration rate was 120 ml/min, the ERPF was 619 ml/ 
min, the TRPF was 710 ml/min, and the RBF was 1,113 ml/min. 
No renal distribution blood flow studies were calculated because of 
technical failure. 

Case 3.— This 42-year-old man came to the emergency room with 
a history of sudden onset of generalized abdominal pain 24 hours 
prior to admission. He was known to have ulcer disease for several 
years. On admission he was acutely ill, severely dehydrated, had no 
recordable pressure or pulse, and the pulse rate was over 200 beats 
per minute. The patient was rapidly resuscitated with more than 
10 liters of fluid and taken to surgery, where he had a cardiac 
arrest at the time of induction of anesthesia. He responded to 
cardiopulmonary resuscitation, after which laparotomy released 
approximately four liters of free purulent material. This was 
evacuated and a perforated duodenal ulcer was patched. Postoper- 
atively, the patient was severely ill, had respiratory insufficiency, 
and a hyperdynamic state developed. 
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Fig 1.—Case 1. Measurements made on 11th hospital day after hypovolemic shock following pneumonitis. 
Patient evertually survived and was dischargec on 25th hospital! day (BP indicates blood pressure; CI, 


cardiac index; and CVP, central venous pressura). 


By the tenth postoperative day the patient exhibited the 
inapprepriate polyuric syndrome, as urine flow remained ever 30 
mi/hour despite fluid restriction that dropped the systolie bloed 
pressure to 85 mm Hg (Fig 3). After confirming the inapprepria:e 
polyuric syndrome, fluids were administered intravenously zo 
reestablish the systolic blood pressure at 110 mm Hg, when the 
renal s-udiies were performed. *ollowirg completion of the renal 
studies fuid restriction was agsin initiated and the inappropriate 
polyurie syndrome again confirmed when the systolic blood pres- 
sure fe] -o 85 mm Hg while the urine flow continued at 100 m'/ 
hour (Fig 3). 

Follew-ng reconfirmatien of the inappropriate pelyuric 
syndrome, the patient was resuscitated again with fluids to 
reestab ish normal blood pressure. Over the next four days the 
inappropriate polyuric syndrome abated as the patient entered 
into a necsvery phase. He was discharged from the hospital 32 days 
after ac mission. 

The systemic hemodynamic studies done at the time of the renal 
studies showed that the cardiac output was 4.5 liters/min/1.73 sq 
mole. Be-ween the two confirmed episodes of inapprooriate 
polyuriz, he glomerular filtration rate was 95 ml/min, the ERPF 
was 620 ml/min, the TRPF was 720 ml/min, and the RBF was 
1,200 m /min (Table). The renal blood flow distribution was 386 
ml/min. 190 gm renal tissue to C-1, 72 ml/min to C-2, and 13 ml" 
min to €-5. Renal blood flow and RBF distribution were narmal. 
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COMMENT 


The mechanism of inappropriate polyuria in selected 
severely septic patients who are fully resuscitated remains 
elusive. Although the osmotic activity of plasma in septic 
patients is routinely elevated and can be used as an index 


of the severity of sepsis when expressed as osmolar 


difference (actual serum osmolality minus calculated 
serum osmolality), osmotic diuresis does not appear to be 
responsible for the polyuria.*" These findings negated 
Ladd’s original hypothesis, even though the degree of 
hyperosmolemia closely parallels the amount of urine 
output. Hyperosmolemia was subsequently thought to 
promote polyuria by increasing renal blood flow through 
its vasodilatation effects on the renal bed. Hyperosmo- 
lemia might thus contribute to the hyperdynamic state 
resulting in increased renal blood flow to the outer cortex 
and the inner cortex-outer medulla, promoting “weeping” 
of serum into the proximal nephrons.* 

Such a postulate was disproved by the present studies 
showing a normal flow to both components 1 and 2, in 
addition to a normal total renal blood flow. Previous 
studies in severely septic patients with polyuria showed a 
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Fig 2.—Case 2. Measurements made on tent hospital day. Progressively worse sepsis developed, and patient died on 
20th hospital day (BP indicates blood pressu-e; Cl, cardiac index; and CVP, central venous pressure). 


substantial increase in renal blood flow that parallels the 
increase in cardiac output. These studies were usually 
completed within the initial 72 hours of severe sepsis. The 
present studies show that renal blood flow does not neces- 
sarily parallel cardiac output, especially when the renal 
studies are performed one to two weeks after the septic 
insult. Renal blood flow in all three patients was within a 
normal range, but the cardiac output was elevated in each 
instance. 

The observation by Hermreck and Thal that in dogs 
made septic by the introduction of bacteria into the hind 
limb this inappropriate polyuric syndrome developed was a 
major breakthrough in understanding its etiology. The 
hyperdynamic state, inappropriate polyuria, ard increased 
renal blood flow as monitored by electromagnetic flow- 
meter developed in their dogs. Using the same septic 
model, we have confirmed the renal hyperemia by 
measurements of renal blood flow with the microsphere 
dilution technique.“ 

Hermreck and Thal implicated a diabetes insipidus-like 
syndrome as the cause of the inappropriate polyuria.’ Their 
conclusion was based on their ability to ablate the polyuria 
by the administration of 0.25 clinical units of vasopressin 
injection per kilogram of body weight. This dosage, 
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however, is likely to produce renal vasoconstriction, 
making the reduction in urine volume more likely due to 
decreased renal blood flow rather than increased reabsorp- 
tion of water in the collecting ducts. Using renal physio- 
logic dosages of vasopressin injection (1 to 2 uU /kg ^hour), 
polyuria in our patients was totally uneffected, thus elimi- 
nating a diabetes insipidus-like syndrome as the mecha- 
nism of the polyuria of sepsis. It is apparent, therefore, 
that this inappropriate polyuria is not due to the inad- 
equate release of endogenous antidiuretic hormones, 
although these studies do not answer the question as to 
whether the kidneys are incapable of responding to a 
normal level of circulating antidiuretic hormone. Such a 
theory is speculative, and can be neither confirmed nor 
rejected on the basis of the present data. 

Impaired sodium reabsorption in the distal collecting 
tubules secondary to a blockade at the aldosterone receptor 
sites has been discounted in previous studies. Furthermore, 
sodium reabsorption in comparable septic patients ts near 
maximal as the patient passes from the polyuric phase 
toward hypovolemia and renal shutdown.'* The present 
studies also demonstrate that the inappropriate polyuric 
syndrome is not due to an increase in medullary bloed flow 
with a washout of interstitial osmoles, thereby ablating the 
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Fig 3.—Case 3. Measurements made on tenth hospita: day. Patient's condition progressively improved following these 
studies, and he was discharged on 32nd hospital day (BP indicates blood pressure; Cl, cardiac index; and CVP, central 


venous pressure). 


coursercurrent mechanism. Both patients in whom the 
renal 5lood flow distribution studies were successfully 
made aad a normal renal blood flow distribution anc a 
norma. inner medullary or component 8 flow. 

Sic» inappropriate polyuria does not result ?rom a 
maldisribution of renal blood flow, its mechanism 
probably reflects a selective blockade of sodium and water 
reabsorption in either the distal tubule or the co lectmg 
duct. This blockade, however, does not result from inad- 
equate antidiuretic hormone release or interference with 
the a.dosterone receptor sites." Apparently, the blockade is 
due zc either a toxin or a toxic metabolic breakdown 
produc of "biologica! warfare,” leading to a relat ve 
impairment of sodium and water conservation. Alterna- 
tively, the polyuria may reflect a self-protective need ^or 
the ki@ey to excrete an undesirable, potentially in_urious, 
uniderzified septic metabolite." Final elucidation of the 
mectaaism of polyuria continues to be a challenge, 
altheagh the present study definitively rules out several 
prewipasly acceptable hypotheses. 

Rezzrdless of the mechanism of inappropriate pelyuria, 
the clinical significanee of this syndrome is clear. The 
treatre physician must no longer be content with a “good 
urine eutput" of 30 te 50 ml/hour in the acutely septic 
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Patient No. 


Before 


Furosemide Furosemide 


Glomerular 
filtratien rate* 
Effective renal 
plasma flow* 
True reral plasma 
flow* 
Para-amino 
hippurate 


extraction, 96 86 88 
Renal blood flow* 881 922 


Outer cartex 
flowy 

Inner cortex-outer 
medulla flowy 

Inner medulla 
flowt 

Cardiac output, 
liters/min/1.73 
sq motes 


*ml/min/sq mole. 
Tml/min/:00 gm. 


88 
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patient with marginal vital signs. Septic patients 
frequently will excrete large volumes of urine (> 200 ml/ 
hour) despite marginal vital signs, so that intravenous 
replacement must reflect fluid needs on the basis of 
changes in vital signs rather than urine output. Patients 
with both the hyperdynamic state of sepsis and respiratory 


insufficiency present a special problem, in that the combi- 


nation of polyuria and elevated central venous pressure 
may suggest volume overload.* Such patients should not 
routinely be placed on a volume restriction regimen if such 
a regimen will cause hypotension and need for vasopressor 
therapy to maintain blood pressure. They are better 
treated by continued large volume fluid replacement in 
order to stabilize blood pressure while ignoring the poly- 
uria. 
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Once the sepsis has come under control, the polyuria will 
disappear and the patient will recover with normal respi- 
ratory and renal function. The urinary sodium concentra- * 
tion in such patients is a helpful guide to volume replace- 
ment. When the urinary sodium level falls below 20 mEq/ 
liter, the patient has marginal circulatory volume, whereas 
when the urine sodium concentration falls below 10*mEq/ 
liter, circulatory collapse is imminent.’ In such patients 
with multiple organ system insufficiency secondary to 
sepsis, the urine sodium concentration in conjunction with 
blood pressure, pulse, pulse pressure, and central venous 
pressure is an important index to fluid needs. 


This study was supported by the Detroit General Hospital Research 
Corporation. 
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Discussion 


S. Martin LINDENAUER, MD, Ann Arbor, Mich: Tke hyperdy- 
namie cardiovascular state seen in some septic pa-cients with 
polyuria leading to, and continuing in spite of, systemic hypoten- 
sion indeed seems inappropriate and confusing. The more common 
response, of course, is abatement of the increased urire flow with 
the onset of hypotension. These authors have reviewed and 
commented on the several possible explanations for this phenom- 
enon. The increased renal blood flow measured in some hyperdy- 
namie septic patients and reproduced in the laboratcry was not 
observed in these patients. 

A maldistribution of a normal total renal blood flow is an 
intriguing possibility that might explain the polyuria in the face 
of systemic hypotension. In our laboratory, we have been inter- 
ested in measuring the distribution of intrarenal blood flow in 
sepsis and in other settings. The estimate of total renal blood flow 
by the use of xenon clearance is an acceptable technique that has 
been used widely. However, attempts to extrapolate intrarenal 
blood flow distribution by means of xenon clearance eurve strip- 
ping or slope extraction unfortunately is not accurate, and cannot 
be relied on to measure intrarenal blood flow. 

Intrarenal hemodynamics can be accurately assessed by means 
of isotope-tagged microsphere distribution techniques. Unfortu- 
nately, such microsphere usage is inappropriate for human study. 
Therefore, rather than dismiss maldistribution of intrarenal blood 
flow as an explanation for the polyuria in hypotersive septic 
patients, I would hope that the authors will repeat these studies in 
an animal model utilizing microsphere distribution, so that a 
better evaluation of intrarenal blood flow can be mada. 

Speculation concerning an unknown toxin responsible for the 
inappropriate urinary output noted seems unwarranted when 
based on these limited observations. Nevertheless, the documenta- 
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tion of continuing polyuria in spite of systemic hypotension is 
important, and the recommendations made concerning its 
management are sound. 

Dr Lucas: I suspect that many of you are wondering, “What are 
they talking about? Septic patients become hypotensive, stop 
making urine, and go into renal failure.” However, since we 
initially presented our data on renal function in septic patients at 
the Western Surgical Association meeting in Rochester, Minn, 
more and more people commented to me that they have noticed 
this inappropriate polyuric syndrome. If we continue to look for 
this syndrome in septic patients, we will identify it even more. I 
had hoped that by this time we could identify its etiology. It is 
obvious from our results, however, that we can only say what is not 
causing it. 

Concerning the distribution of renal blood flow in experimental 
animals, we have studied this in small pigs with a hyperdynamic 
septic state. Using a modification of the Hermreck and Thal septic 
limb model in small pigs averaging about 8 kg, we used radioactive 
microspheres to measure renal blood flow distribution. We were 
unable to show a maldistribution of renal blood flow. Indeed, the 
increase in outer cortical flow in these pigs correlated directly with 
the increase in cardiac output. 

Dr Hermreck reproduced this inappropriate pelyuric syndrome 
in dogs with a septic hind limb, and postulated that this syndrome 
was due to lack of antidiuretic hormone release. He used much 
larger dosages of antidiuretic hormone, compared to that used in 
our patients. The dosage used by Hermreck is compatible with 
systemic vasoconstriction, whereas the dosages described here are 
normal renal physiologic dosages. I do not know what causes this 
syndrome, but we will keep looking for the specific etiology. 
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Pulmonary Resections in Children 
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Thomzs E. Williams, Jr, V D; Gordon A. ‘Young, » MD; James w Kilman, MD 
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e Forty-eight pulmonary resections were performed in 15 r 
childern. The principal indications for operation were bronchiec- - J 


~The child who underwent resection of the extralobar sequestration 


had concomitant reimplantation of the right inferior pulmonary 


tasis, cengenital cysts, and lobar emphysema. Nine complica- TE vein for his scimitar syndrome. 


tions oecurred in five children. There were three deaths, a i ie 


mortality of 6.7%. While resection can be performed safely in 


most children, a high-risk group is identified as those withsevere _ 


congental cardiopulmonary disease complicated by chronic or - 
recur-srt infection. 
(Arch Surg 112:481-483, 1977) 


» 


u-monary resection is only rarely ARTS in ch Kem. 
In “his age group, it is usually performed for processes | 


of comg»nital or inflammatory origin. Resection for icc 
nancies is unusual. A comprehensive review of our experi- 
ence wi.h pulmonary resection at the Columbus Children’s 
Hospital in the ten-year period, 1966 to 1976, was under- 


taken te determine the indications for operation, Suo 


findings, complications, and mortality, in order to caara-- - 
terize the problems encountered and the precautions that - 


should be taken for safe surgery on these children. 


SUBJECTS AND METHODS 3 


Forz;-ive children have undergone 48 surgical resections. 
There were 30 boys and 15 girls, ranging in age from 1 day to. NO 
years ald Lobectomies were performed in 36 patients, pneumonec- - 
tomie-3r nine, and resection of an extralobar sequestration in RN | 


— 
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| on 36 patients. Bronchiectasis constituted the most frequent 


& 
Ue 
a. 


As can be seen in Table 1, 45 lobes were resected in 38 operations 


indication ^or lobectomy, followed by congenital cysts and lobar 


A quveono Resections of two lobes were performed in four 
b ai . patients with bronchiectasis. Two of these four patients had right 


. lower lobe and lingular resections for Kartagener syndrome. 
= Another underwent a right middle and lower lobectomy; the 
. fourth chilé underwent resection of the left lower lobe and lingula. 


. The one y»ungster who required two separate resections for 


_ bronchiectasis had both the right and left lower lobes removed. 
The remaining seven children underwent left lower lobectomy 
- (five patients), right lower lobectomy (one), and right upper 
lobectomy (one). 

. All of the nine patients with congenital lung cysts underwent 


tg right-sided resections. Three underwent right lower lobectomies, 


one underwent a middle lobectomy, and two underwent right 


upper lobectomies. The right upper and right middle lobes were 
Er: -resected simultaneously in two patients, and separately in one. 
... Five children underwent lobectomies for congenital lobar 


_ emphysema. Three left upper lobes were resected; one patient 


i « underwent a right lower lobectomy, and in the fifth patient, both 
dar the right upper and middle lobes were removed. All survived and 
y were discharged from the hospital. 


Three rigat middle lobe resections were performed for middle- 


-lobe syndromes with recurrent infection, A right upper lobectomy 


and a left lower lobectomy were performed for cystic fibrosis in 
two patients. One subsequently required drainage of an empyema 
and, later, à completion pneumonectomy. Two left upper lobec- 
tomies were performed for chronic ateleczasis. 

A right lewer lobectomy was performed in one child with an 


. intralobar sequestration, and a left lower lobectomy in the other. 
. Both underwent preoperative aortograms to confirm the diagnosis 


and identify the systemic arterial vessel. The right middle and 


lower lobes were resected in the one case of lung abscess. 


Table 2 shows that two patients underwent pneumonectomy for 
cystic fibrosis. A 9-year-old girl had the left lung removed with 
part of her densely adherent pericardium. No difficulties were 
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encountered in the postoperative period. 

A 17-year-old girl underwent resection of a nonfunctioning left 
lung obstructed by a reticulum cell sarcoma. Another 17-year-old 
girl underwent right pneumonectomy after previous exploration 
and radiation therapy. At her initial exploration, she had a large 
tumor mass extending along the right pulmonary artery posterior 
to the aorta. Her clinical and radiologic response to radiation and 
chemotherapy warranted reexploration. 

A 14-year-old girl underwent resection of a hypoplastic left 
lung, and a 13-year-old boy underwent right pneumonectomy for a 
giant central hamartoma. A 3-month-old boy underwent left 
pneumonectomy for bronchial obstruction associated with a tetral- 
ogy of Fallot with aneurysms of the main and left pulmonary 
arteries. 

An 8-year-old boy underwent resection of the left lung for 
Swyer-James syndrome, and an 11-year-old boy underwent right 
pneumonectomy for sequestration with recurrent infection. There 
was dense calcification in the inferior pulmonary ligament, and 
intrapericardial dissection was required to expose the pulmonary 
artery. 


RESULTS 


Three deaths occurred in the group of patients (6.7%). 
Two were in the lobectomy group (2/36, 5.6%), and one was 
in the pneumonectomy group (1/9, 11.1%). 

The single surgical death in the group of patients with 
lung cysts occurred in a 6-month-old infant with the 
idiopathic respiratory distress syndrome, who had required 
artificial ventilation since birth. Cysts of the right upper 
lobe compressed the right lower lobe and he died of his 
underlying disease and a contralateral cyst ten days after 
lobectomy. 

The death in the pneumonectomy group occurred in the 
infant with the tetralogy of Fallot and pulmonary artery 
aneurysms. A previous exploration had been terminated 
when it was seen that pneumonectomy would be required. 
Ventilatory compromise progressed due to continued over- 
expansion, and pneumonectomy was performed. The child 
died four days later of respiratory insufficiency and the 
underlying congenital heart disease. The child who under- 
went right middle and lower lobectomy for lunz abscesses 
died from pulmonary insufficiency after contralateral 
bronchial contamination occurred during the resection. 

There were a total of nine surgical complications (after 
extralobar sequestration, one case of postoperative pneu- 
monitis; after lobectomy, one case each of postoperative 
pneumonitis, prolonged air leak, residual air space, failure 
of expansion, and empyema; and after pneumonectomy, 
one case each of respiratory insufficiency, empyema, and 
false aneurysm) in five children. All of the complications 
following pneumonectomy occurred in the same child. 


COMMENT 


This experience confirms that chronic or recurrent 
inflammatory processes provide the most common indica- 
tions for pulmonary resection in children. Congenital 
pulmonary processes, such as cysts or lobar emphysema, 
represent less common indications. Neoplasia represented 
the indication for resection in only two of these patients. 

Although inflammation may lead to profuse tracheo- 
bronchial secretions and technically difficult surgery, it is 
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Table 1.—lIndications for Lobectomy 
No. of No. of 
No. of Operations Lobes 
Patients Performed Resected 









Bronchiectasis 1 13 17 


2 
syndrome 3 


Lung abscess 1 
Total 36 38 45 


Table 2.—Indications for Pheumonectomy 


No. of Patients 
Hypoplastic lung 1 
Lobar emphysema 1 


Swyer-James syndrome 1 
Sequestration 


1 
Total 9 
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clear that resectional procedures can be done at low risk for 
most children. Optimal control of infection should be 
achieved prior to operation, and adjunctive steps to control 
secretions should be used where indicated: preoperative 
bronchoscopy for toilet, contralateral endobronchial intu- 
bation, and early isolation of the bronchus. 

Examination of the mortality and complications data 
makes it equally clear, however, that a group of children 
can be identified for whom pulmonary resection represents 
a relatively high risk. Such children have chronic or recur- 
rent infection superimposed on a congenital cardiopul- 
monary pathologic process, such as cystic fibrosis, idio- 
pathie respiratory distress syndrome, prematurity, or 
cyanotic congenital heart disease. Two of the three deaths 
in our series occurred in such children, as did five of the 
nine postoperative complications. Where resection is 
recommended in such cases, the operating surgeon should 
inform the parents of the extended nature of the child's 
surgical risk due to his underlying disease. 

The data confirm that inflammatory processes become 
the major indications for operation as children become 
older.'^ The relatively low risk of surgical complicatiens? or 
mortality'* or both associated with pulmonary resection in 
children reported in other large series is eonfirmed. 
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 -. Discussion - 


Jem) RAFFENSPERGER, MD, Chicago: In our experience at the 
* ChiBiren's Hospital of Chicago over the last 6% years, the number 
of bronchiectasis is down, but we have had 15 children vith con- 
gen tal lung cysts. Five cf these have been in neonates. : 

Ir the neonate, to do a pneumonectomy is inviting problems, 
becatisy the mediastinum of an infant or small child is extremely 
mole. When you take the lung out, then, of course, thé medias- 
tinum somes over. We have had one late death from tracheal 


kinleag. It has been known for years that overdistensior of lung | 
tissue eontributes to poor function. In the neonate or tne small — 


baby, i a pneumonectomy i is necessary, some kind of prosthesis | 


shod »e left in, and the most available prosthesis in cedat 


has »een the soft Silastic testicles. 


In children with ies fibrosis a the pancreas, you “did two : 


cyst Porosis of the pancreas is m improve their lake furetion. It 


is dificalt for me to see how you can improve their lung function - 


by taking out one lung. If you do a lobectomy in a child with eystic | 


fibrcsis- do a tracheotomy first, to take care of their secretions. If 


Fizal y, I would like to ask what the Swyer-James ám t is. D 
have never heard of it, but it sounds fascinating. 
D= WiLLIAMS: All of us would agree that these things ied to be 


Obvæuđy, the child did die. — c 


underwe 


— 


have to camry out extensive pulmonary resections in these children. 
Nonetheless, sometimes we do find ourselves faced with a very 
diffieult surgical problem. For the youngster in question, who . 
his resection for cystic fibrosis, we thought we had ` 
taken evefy possible step to minimize the risk pulmonary sepsis 
and to maximize our opportunities to reexpand his lung. To catalog 
them, they go basically like this: he was treated preoperatively 


.. with antibiotics; he had bronchoscopy performed at the time of 


surgery, to suck out as much material as possible from the left 
lung; he "was carried in right-sided endobronchial anesthesia 


. through the course of his resection, and once the bronchus had 
been transsected, we sucked out the left upper lobe through the 


open bronchus, then withdrew the tube into the trachea and 
expanded: the lung under direct vision after closing bronchus. 
Postoperatively, we then performed bronchoscopy. That is a pretty 
intensive effort to assure ourselves as good a result as we possibly 


can. Nonetheless, we ran into-problems. As far as the Swyer-James 


syndrome is concerned, it is the situation of a unilateral hyperlu- 


.. eent lung syndrome in association with 35 nd absence of the 
you 15 that a week or ten days ahead of time, you won't have those _ 


. pulmonary artery. 
prolzer-s with spillage of pus across into the other lung. ^ . 


I think, in discussing this previously with. Dr Raffensperger, 


that we have found in our group of patients a relatively highly 


 yoral population with a fairly high incidence of chronic and 


As fer as bronchial contamination in the other youngster who i 


died & oncerned, we do carry out preoperative bronchoscopy and 
follow he described basic regimen for the treatment of these 
peor, in an attempt te reduce the likelihood of this and. to 
miniai-e its hazards. Nonetheless, it can occur. — 


As fer as joi. fibrosis i is concerned, we, too, do not eet to n 
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. recurrent pulmonary sepsis and infection. 
treased very carefully and very thoughtfully. We believed in our E 
evalsaton of the child who aad the cyst and underwent right eS 
upper lebectomy that this was the only course of action open tous. jë. "i 


. We found that our own incidence of surgery for tuberculosis and 
chronic inflammatory disease of the lung has fallen off tremen- 


» . dously i in adults. We now find the same kinds of problems in our 
i: . pediatrie patients who undergo resection that we were encoun- 


tering a Bamber « of years ago in dealing with the tuberculosis 
patients. Ae 

3» For this reason, we thought it was important to underline the 
fe act that the lessons learned in the surgery of tuberculosis are still 
very important for pulmonary surgery in children today. 
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E a reduced dosage schedule. become most urgent. 
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Keflin may be administered 
IV. or LP. in dosages as 
yS high as 12 Gm. per da 
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E Mean serum concentrations 
3 100 after |. V. administration of Keflin 
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Me 2 Gm.t 
Data on file at 
Eli Lilly and Company 
*Skinrand soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (botn penicillinase and 
nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Escherichia © iS ETE ki ^ 3 ida 
coli, Proteus mirabilis, and Klebsiella. Time (Minutes) 
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As you know, skin and soft-tissue infectioms * including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infectior 
becomes irreversible...exactly when itis most needed. 

Eleven years after its introduction, Keflim continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skir 
and soft-tissue infections * Therefore, when you suspect that 
the pathogen involved is one of the susceotible organisms 
for which the drug is indicated in skin and soft-tissue 
infections * ycu may begin therapy with K2flin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin maybe administered 
to infants and to patients with reduced renal function. 

Keflin shou d be g ven cautiously to pericillin-sensitive 
patients. 

It is contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 

* Skin and soft-tissue infections. including peritonitis, caused by susceptible st-ains 


of staphylococci (both penicillinase and nonpenicillinase-producing), group 4 
beta-hemolytic stzeptococc , Esch. coli, Pr. mirabilis. and Klebsiella. 


m _® 
1 n 2Gmit 
| in 100-ml. ampoule 


cephalothin sodium 
Neutral 


for Injection 


tEquivalent to cephalothin. 








Brief Summary. 

Consult the package literature for 
prescribing information. 

Indications: Keflin* (cephalothin sodium, 
Lilly), Neutral, for Injection, is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing). 
group A beta-hemolytic streptococci. 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 
to cephalosponns. 

Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established. 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs. 
discontinue the drug and treat the patient with 
usual agents 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape* (urine sugar analysis paper, Lilly) 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
fion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported. [111475S] 


Additional information available to the 
profession on request. 


' : Eli Lilly and Company 


Indianapolis, Indiana 46206 
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Barrett Esophagus 





Leo R. Radigan, MD; John L. Glover, MD; Frank E. Skipley, MD; Robert E. Shoemaker, MD 


* Barrett esophagus is the term describing the presence of an 


 . abnormal columnar epithelium in a portion of the esophagus. We 


have treated 19 patients within the past three years, representing 
almost 20% of all our esophageal experience. This one patho- 
logic entity has presented as several different clinical pictures: 
benign stricture, peptic ulceration of the esophagus, intractable 
esophagitis, and malignancy. One half the patients were under 
50 years old, and most were male. The benign lesions have 
responded well to surgical therapy. There has been an unusually 
high incidence of malignancy—26.3%. The reasons for the 
infrequent diagnosis of Barrett esophagus are confusion with 
"short esophagus” and failure to biopsy the proper site. 
(Arch Surg 112:486-491, 1977) 


hen a portion of the esophagus is lined with columnar 

epithelium, it is called a "Barrett esophagus," a 
condition that is generally regarded as rare, curious, and of 
questionable significance. During the past three years, 
however, we have seen 19 patients with this lesion, five of 
whom had malignancy associated with it. This report 
summarizes our experience with the Barrett esophagus, 
giving particular attention to its manner of presentation, 
the results of treatment, and certain other features that we 
think are important. 


PRESENTATION 
Benign Stricture 


Most of our patients had obstructive dysphagia, and eight of 
them had benign strictures (Table). The ages of these eight ranged 
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from 35 to 67 years. Five were men, and the duration of their 
symptoms ranged from three months to 15 years. 

In all eight patients, the stricture developed at the junction of 
the normal squamous and the abnormal columnar epithelium (Fig 
1), and was at a higher level than usually seen with simple reflux, 
although all these patients did have reflux, and most had hiatus 
hernias (Fig 2). On some of the roentgenograms, the reactive 
stricture formation seemed to have drawn the stomach into the 
chest (Fig 3 and 4), and we believe that this roentgenographic 
appearance is the origin of the term “short esophagus,” which we 
believe to be an unfortunate misnomer. 

In all patients operated on, the esophagus was normal in length 
and to gross examination. Although we cannot deny the possibility 
of a short esophagus, we have never seen one. 

In all patients, the esophageal mucosa appeared normal above 
the stricture, with biopsy specimens showing squamous epithe- 
lium. Biopsy specimens taken from within or below the stricture, 
however, showed columnar epithelium, thus confirming the diag- 
nosis. 


Peptic Ulceration 


Two men, ages 47 and 52, had short histeries of severe 
substernal and back pain associated with swallowing. One was 
anemic and had melena, and roentgenograms in both cases re- 
vealed an eccentric niche in the lower esophagus, as shown in Fig 
5. Endoscopy revealed the classical excavating ulcer similar in 
appearance to a chronic gastric or duodenal ulcer; biopsy revealed 
columnar epithelium at the margin of the necrotic base of the 
ulcer. 
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V LISU-U 
Fig -Left and right, Typical benign Fig 2.—Jumction of squamous anc columnar epithelium at level of stricture in patient with 
esophageal stricture at junction of squa- Barrett esophagus (hematoxylin and eosin, x 100). 


mous and columnar mucosa in patient 
with» Barrett esophagus. 


Fig =.—Roentgenographic appearance of "short esophagus" Fig 4.—Rcentgenogram of patient shown in Fig 3 after standing 
with hiatal hernia and apparent drawing of stomach into chest in and deep breathing. Hernia is reduced, and there is no real 
patiemt with Barrett esophagus (left, center, and right). shortening of esophagus. 
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Fig 5.—Typical punched-out Barrett ulcer (arrow) in patient with 
bleeding from peptic ulceration of esophagus. 


Incapacitating Esophagitis 


Three men and one woman, ages 35 to 55, were adm tted to the 
hospital because of intense heartburn. All had lost weight and had 
interrupted sleep each night, in spite of drinking up to 1.9 liters of 
antacid daily. 

Roentgenographic findings for this group were the least spec- 


taeular in our series, and varied from simple demonstration of 


reflux to some narrowing of the column of barium in the lower eso- 
phagus. In contrast, the findings at esophagoscopy were astonish- 
ing: in three patients, several centimeters of distal esophagus 
were thiekened, beefy, and friable, and in the fourth it looked 
neerotie, with a dark surface and little bleeding. A biopsy speci- 
men, however, did show columnar epithelium in this latter patient, 
as in the others, and cultures of the tissue were negative for fungi 
and other pathogens in all cases. 


Malignancy 


Five patients had carcinoma, one in the middle and four in the 
distal one third of the esophagus. All had dysphagia, and roentgen- 
ograms were suggestive of tumor in four of the five ‘Fig 6). All 
four patients with lesions in the distal third of the esophagus 
underwent exploration, and none had tumor in the cardia of the 
stomach. 


488 Arch Surg—Vol 112, April 1977 





x 
ss 


Fig 6.—Left and right, Typical roentgenographic findings of 
carcinoma of esophagus: lesion occurred in area lined by 
columnar epithelium. 


RESULTS OF TREATMENT 
Benign Lesions 


Of the 14 patients with benign lesions, all were treated 
operatively except one patient, who has had a stricture for 
many years and prefers monthly dilations. The others were 
treated with fundoplication and with repair of the hernia 
when it was large. There was no operative mortality and no 
morbidity, except that three patients required one or two 
postoperative dilations. Relief of symptoms has remained 
complete in all patients thus far, although the roentgeno- 
graphic findings do not become completely normal (Fig 7 
and 8) 

Esophagoscopy with biopsy was done six weeks after 
operation in all 13 operative cases, and has been or will be 
carried out at yearly intervals since then. In the one 
patient who had esophagitis that appeared necrotizing, 
abnormal columnar mucosa had been replaced with squa- 
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Fig ..—Preoperative roentgenogram in 
patiemt with stricture in Barrett esopha- 
gus. 


mous epithelium by four months after operation. AI the 
others, however, have retained their Barrett eso»hzgus, 
and to date, malignancy has developed in none. 


Malignant Lesions 


Two of the four patients with malignancy in the lower 
third had resections with reconstruction by interposition of 
a je unal loop. One of the resected specimens is shown in 
Fig £. One of the patients who is alive and well 30 months 
postcperatively had recurrent dysphagia after abdeminal 
reper of hiatus hernia, performed at another hospital. 
Enccscopie biopsy did not show malignancy, and there was 
no external evidence of it at thoracoabdominal expleration, 
except for a slightly bulbous consistency of the strietured 
arez. The other patient is also doing well ten months after 
ope-ation. 

T% patient with a midthird lesion underwent z zotal 
esophagectomy with reconstruction by a reversed gastric 
tube two months ago. The other patients had nonresectable 
lesie3s, and were treated by radiation; one is alive after 18 
mor-hs, while the other died as therapy was being 
init ated. 


COMMENT 


Berrett’s original article in 1950' was an attempt to 
clary the then-existing discrepancy between the terms 
esopaagitis and peptic ulceration of the esophagus, and his 
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Fig 8.—Pcs'ooerative roentgeno«sram in 
patient shewr in Fig 7, after fundoplica- 
tion. Note that appearance of esephagus 
is not normal, though patient is &exympto- 
matic. 





Fig 9.—Portion of resected specimen from 
patient with malignancy. Esophagus has 
been opened longitudinally, showing color 
difference of normal squamous mucosa 
above and columnar epithelial portion 
below. Tumor is apparent on right side. 


case reviews clearly showed that whenever a classical, 
punched-cut ulcer similar to that seen in the stomach was 
present ir the esophagus, it always occurred in an area 
lined by @lumnar epithelium instead of squamous epithe- 
lium. Although these ulcers behaved like peptic ulcers in 
the stomach and duodenum, often causing hemorrhage or 
perforatim, their appearance and behavior differed from 
that of esephagitis due to reflux onto squamous epithelium. 
Finally, f= made the important observation that ectopic 
islands o. gastric mucosa could occur anywhere in the 
esophagu.. Unfortunately, he concluded that this lesion 
represented a mediastinal stomach, rather than an esopha- 
geal abncmality. 

A few years later, however, Allison and Johnstone? 
pointed @ut that the problem was in fact that of an 
abnormaly lined esophagus, and that it was not known 
whether the condition was congenital or acquired. Subse- 
quent authors have speculated as to its etiology, theorizing 
(1) congenital rests of embryonic foregut mucosa; (2) 
ingrowth of gastric-like epithelium after erosion of the 
squamous lining due to reflux, and (3) proliferation of the 
submucosal glandular epithelium after reflux has denuded 
the squarsous lining.*^ Bremner and co-workers presented 
experimeatal evidence suggesting that the columnar lining 
was a response to reflux of acid from the stomach,' and 
Naef et a.,* in a large clinical series, believed very strongly 
that the 2sion was acquired and irreversible. We are not 
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convinced that the latter's evidence is as strorg as their 
opinion, since one of our patients has reverted to a 
squamous lining. We plan to biopsy all our patients 
annually to obtain more data and to watch for malignant 
change, as they advise. 

One aspect of this condition about which zll authors 
agree is the high incidence of associated malignancy, 
varying from 8.5% in the series by Naef et al to 26.3% in 
ours.** Although this represents a large percentage of the 
esophageal cancer seen in our hospitals during this time, it 
is difficult to get accurate figures regarding incidence 
because of the usual assumption that an adenocarcinoma in 
the esophagus has extended upwards from the stomach. As 
a matter of fact, statistical surveys by the American 
Cancer Society automatically consider any adenocarcinoma 
in the distal 10 em of esophagus as a cancer of the 
stomach.'^ We believe that our cases and those reported by 
others clearly refute this theory. 

Because of the high incidence of malignancy in the 
Barrett esophagus, a plea for early diagnosis would seem in 
order, except that the condition is rarely diagnosed at all, 
much less early. One reason is that a large number of 
endoscopists fail to realize the necessity of taking biopsy 
specimens from within and, if possible, beyond zn esopha- 
geal stricture, or they assume that any biopsy specimen 
showing columnar epithelium is from the stomach. Finally, 
the use of flexible instruments, though a great advance 
generally, sometimes impedes a thorough evaluation of a 


lesion such as this one. Consequently, we urge that all those 
treating patients with esophageal disease become aware of, 
the serious nature of the Barrett esophagus and insist on - 
complete evaluation and careful follow-up of patients who 
might have it. 

That their diagnostic suspicions might be more suffi- 
ciently aroused, we offer the following list of char&cteris- 
tics of patients with the Barrett esophagus: 

l. Severe symptoms of esophagitis that do not respond 
rapidly and well to standard nonoperative treatment. 

2. Complaints of severe substernal or back pain or both 
associated with swallowing. 

3. Acute bleeding of a massive amount from apparent 
esophagitis. 

4. High esophageal strictures. 

5. A well-localized, eccentric uleer in the distal esepha- 
gus. 

Finally, though our experience is small, we suspect 
malignant change if a recurrent stricture develops after an 
apparently adequate operation to correct gastroesophageal 
reflux. Once the diagnosis has been made, we advise fundo- 
plieation, and, if a Barrett uleer is present, we use a 
thoracic or thoracoabdominal approach. 

We intend to continue to observe these patients closely 
in order to help clarify a confusing pathologic entity that is 
both more common and more important than previously 
believed. 


References 


1. Barrett NR: Chronic peptic ulcer of the oesophagus and oesophagitis. 
Br J Surg 38:175-182, 1950. 

2. Allison PR, Johnstone AS: The oesophagus lined with gastric mucous 
membrane. Thorax 8:87-101, 1953. 

3. Adler RH: The lower esophagus lined by columnar epithelium. J 
Thorac Cardiovasc Surg 45:13-34, 1963. 

4. Bremner CG, Lynch VP, Ellis FH Jr: Barrett's esophagus: Congenital 
or acquired? An experimental study of esophageal mucosal regeneration in 
the dog. Surgery 68:209-216, 1970. 

5. Burgess JN, Payne WS, Anderson HA, et al: Barrett esophagus: The 
columnar-epithelial-lined lower esophagus. Mayo Clin Proe 46:728-734, 
1971. 


6. Naef AP, Savary M, Ozzello L: Columnar-lined lower esophagus: An 
acquired lesion with malignant predisposition. J Thorac Cardiovas: Surg 
70:826-833, 1975. 

7. Hawe A, Payne WS, Weiland LH, et al: Adenocarcinoma in the col- 
umnar epithelial lined lower (Barrett) oesophagus. Thorax 28:511-514, 
1973. 

8. Shafer RB: Adenocarcinoma in Barrett’s columnar-lined esopaagus. 
Arch Surg 1083:411-413, 1971. 

9. Stemmer EA, Adams WE: The incidence of carcinoma at the esopha- 
gogastric junction in short esophagus. Arch Surg 81:771-780, 1960. 

10. Clinical Staging System for Carcinoma of the Esophagus. American 
Cancer Society. Cancer J Clin 25:50, 1975. 


Discussion 


Raymonpb C. Reap, MD, Little Rock, Ark: We have also been 
interested in this unusual lesion. An understanding of it is helpful 
in difficult diagnostic problems in the lower esophagus and the 
upper stomach. 

A patient of ours had the type of lesion that is the mcst common 
presention of the Barrett esophagus, that is, a benign lesion, 
reflux esophagitis, with a peptic stricture of the esopnagus. The 
stricture was laid open. Adenomatous tissue lined the lower 
esophagus in the region of the stricture, interposed with ulceration 
and now and then islands of squamous epithelium. 

I think that most of us would agree, as Dr Radigan said, that 
this is an acquired lesion, and that this tissue is metaplzstic. As Dr 
Ellis showed experimentally, in the lower esophagus, if the squa- 
mous epithelium is digested with acid, there is a tendency for 
adenomatous metaplasia to occur. The microscopy in our patient 
was very disorganized, with no real pattern. It terded to be 
hemorrhagic, and it was a lesion consistent with metaplasia. 
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However, there are other cases of Barrett esophagus, not as 
common, that I believe are columnar epithelium lining on a con- 
genital basis. We know that all of us, through embryonic life, pass 
through a phase where the esophagus is lined with columnar 
epithelium, and only later does it cavitate and become squamous. 
We found a high stricture in a middle-aged man, and all of the 
distal two thirds of esophagus, from the aortic arch downward, 
was lined with adenomatous epithelium. There was a small hiatus 
hernia, but the important thing was that there was no inflamma- 
tion in this area at all. There was some inflammation high at the 
junction of the squamous and adenomatous epithelium. During 
left thoracotomy, we saw that the epithelium lining the distal 
esophagus was all adenomatous and salmon pink in color. It was 
not hemorrhagic. There was no esophagitis in this area, and there 
is no esophagitis distally. The biopsy specimen from this man 
showed a very orderly epithelium with glands. There was no 
hemorrhage. 
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I telieve that some people are born with an adenomatots lining 


e to theimesophagus, and this does not come to our attention ualess 
_ $trieur* develops or they occasionally bleed. We have oper- 


ated om one or two patients ^or massive upper gastroirtestinal 
hemerr.age who have shown at operation the beefy adenemzteus 


 epitheliam, as Dr Radigan described. The beefy red lesion with 
. erosim® are cases of Barrett ulcers. All of us who take care of 
ain ; patient: with gastroesophageal lesions of the upper stomach and 
— lower esophagus should be aware of it. 


Lawrence DENBESTEN, MD, Iowa City: In their presentation, Dr 
Rada: and his colleagues have placed the Barrett esophagus in 


proper »erspective. Their data suggest that (1) its incidence may 


be fzr greater than has been appreciated from studies using less 
intemse diagnostic efforts; (2) the potential of this lesior for 
maliement degeneration reccmmends vigorous diagnostic and 


_ therapentic attention to the patient with odynophagia: (3) the 


confasiag and controversial literature on the etiology of this lesion 
may be clarified by the study of appropriate animal models and 
frequert biopsy of human disease during injury and repair; and (4) 
the »resence of columnar epithelium in the esophagus is univer- 


sally associated with and may be caused by gastroesephageal 


reflux, — condition for which surgeons now have an effective array 
of operations. 

The zuthors' hypothesis that the Barrett esophagus reoresents 
an isju-y and repair phenomenon is reasonable. They have ob- 
served a return to squamous epithelial lining after correction of 
reflux. Zpithelium in the tracheobronchial tree subjected to leng- 
standirz injury, as in cigarette smoking, is also replieed by 
columnar epithelium, but may heal when cigarette smokiag is 
abamdoned. Experiments in our laboratories have rather clearly 
shown -hat both the animal end human esophagus is injured by 
low sorzentrations of hydrogen ion accompanied by bile salts, or 
higk concentrations of hydrogen alone, and that chronic injury 
reswts n columnar metaplasia. 

Certain questions of interest are not addressed in the artic’e (1) 
Do the authors have data on manometry, esophageal pH, and the 
Bermstein test in the preoperative and postoperative period? (2) 
Hav= the authors found the various operations to correc- gastro- 
esophageal reflux equally effective? (3) Why have the s:rictures 
respeneed so well to one or two dilations when most surgeons find 
they mast continue to dilate or calibrate the strictured esophagus 
for it east six to eight weeks after fundoplication for cassic 
refit esophagitis? 

Fmaly, careful endoscopic examination with biopsy at and 
below te region of stricture or ulcer in patients with dysphagia is 
cruca! for the diagnosis of this lesion. Because the influence of 
anti-efux operations on the malignant potential of the Berrett 
esophagus is unknown, repeat examinations should be cont-mued 
as leng as columnar epithelium persists. 
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C. G. WEEELER, MD, Dallas: We are seeing more of this entity 
now that we are employing esophagoscopy routinely in the work 
up of patients with lower esophageal problems. We have had to 
deal with 2 number of patients who have had prior hiatal hernia . 
operations using the Belsey and the Hill repairs and who still had 
severe reflux problems. 

We have a different technique than the usual for repairing this, 
and I wouhi like to describe it. We want to increase the length of 
the esophagus and lower the cardia, and so we form a gastric tube. 
Instead of a reverse gastric tube, it is a direct gastric tube along 
the lesser curvature. This defuses or inactivates many of the 
pressure efiects in the intragastric and extragastric areas against 
the cardia, and it is a repair that can be done without any tension 
whatsoever. 

A group of patients treated in this way now have been followed 
up for perieds of up to four years, and they are able to eat normally 
and to vomit if necessary. They are rid of their reflux symptoms, 
and postoperative biopsies have shown reversion back to normal 
squamous epithelium. In the repair, we close the crura in the 
Allison manner, and then use a suture line, suturing the anterior 
and postemor walls of the stomach alongside a #50 Maloney 
bougie to form a gastric tube along the lesser curvature, lowering 
the cardia to the level of the incisura. 

DR GLovER: Dr Read, we agree with what you say, and we 
believe als» that some of these cases may be congenital in origin. E. 
That has been suggested by some of the earlier work, I think both E 
by Mr Basrett and Mr Allison, and we think that may be the 5 
case. 

Dr DenEesten, we agree with your comments also. We have not 7" 
done manemetric studies, but some were reported on by the Mayo 
Clinic, indicating that that portion of the esophagus above the 
stomach had normal motility. We have not done the Bernstein test, 
and our experience is only with the Nissen type fundoplication. I - 
have no idea why some patients only required one or two post- A 
operative dilations. They have undergone operation with a sizable — 
dilator in place, and one patient, whose roentgenogram shows 
narrowing. swallows so well that he won't accept further treat- 
ment. 

Dr Whe-ler, we appreciate your comments also, and find your - 
technique mteresting. 

Finally, | would like to say that it does require a lot of patience 
and a lot of time to try to obtain the biopsy specimens from some 
of these patients with severe strictures. That sort of patience and 
time has keen given in this study by Dr Radigan, who really de- 
serves the credit for the majority of the work. One thing that is 
underscored by the comments of all the discussants is that sur- 
geons shouldn't leave endoscopy to other people by default. It is E 
still an im»ortant surgical technique. J 
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Injection and tablets 
. Unipen 
nafcillin sodium) 


AS THE MONOHYDRATE,BUFFERED,WYETH 


Postoperative surgical infect.ons 

Recent advances in surgical technique have bean so remark- 
able that now total joints car be replaced with prosthetic 
devices. But the introduct on of foreigr materials— 
protheses, pins, nails, screws —designed to rep-ace damaged 
parts or facilitate healing, canofen lead to infec:»n. Common- 
ly, the implicated organism will be a penicillinase-producing 
Staph. Progression can be swf and devastating. 


Initial antistaph therapy: injec’ ion 

It's vitally important that effective treatment of Dacterial inva- 
sion begin as soon as possible. If you suspect the presence 
of staph and must begin therapy before de nitive culture 
results are known, Injection Unipen® (nafcillin sodium)t is a 
particularly suitable agent. 


Appropriate specimens for bacteriologic studies to determine 
the causative organisms anc their susceptibi ty to nafcillin 
should be taken prior to the first dose of antifiotic.t And, if 
those stucies subsequently implicate organisms other than 
penicillinase-producing staphwiococci sensitive to nafcillin, 
discontinue it and administer t à appropriate antibiotic. 


Rapid penetration 

Unipen appears rapidly in plesma following ntramuscular 
administration. Penetrates body tissues in hich concentra- 
tion and ciffuses well into pleural, pericardia and synovial 
fluids. 

“On call” capability 

Reconstitutes in less than 6C seconds. Remeins stable for 
24 hours X 


Follow-up therapy: tablets 

Unipen is available in tablet form as well as parenteral. So the 
injectable form can be used inially in severe infections. And 
as soon as the clinical condition warrants, Unipen tablets 
allow you to continue antistapa therapy with Me same anti- 
biotic in a form more agreeable to most patients. 
*Nafcillin-susceptible penicillinase-proct cing staphylococci. 


TSee Important Note on next page. 
tSeeimportant information under Parerteral Administration «n next page. 


Wyeth Laboratories Philadelphia, Pa. 19101 
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(nafcillin sodium) 


AS THE MONOHYDRATE,RUFFERED,W YETH 


Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has been recom- 
mended for use with discs for testing susceptibility to penicillinase- 
resistant penicillin-class antibiotics. Interpretations correlate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from tke laboratory of 
"susceptible" indicates that the infecting organism is likely to 
respond to therapy. A report of "resistant" indicates that the infect- 
ing organism is not likely to respond to therapy. A report of ‘‘inter- 
mediate susceptibility" suggests that the orgamism would be 
susceptible if high dosage is used, or if the infecticn is confined to 
tissues and fluids (e.g., urine) in which high antibiotic levels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M.: Antibiotic 
Testing by a Standardized Single-Discs Method, Am. J. Clin. Pathol., 
45:493, 1966; Standardized Disc Susceptibility Test, FEDERAL REGISTER 
37:20527-29, 1972. 

Indications: Although the principal indication for nafcillin sodium 
is in the treatment of infections due to penicillinase-producing 
staphylococci, it may be used to initiate therapy in such patients in 
whom a staphylococcal infection is suspected. (See Important 
Note below.) 

Bacteriologic studies to determine the causative organisms and 
their sensitivity to nafcillin sodium should be performed. 

In serious, life-threatening infections, oral preparations of the 

penicillinase-resistant penicillins should not be relied on for 
initial therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of nafcillin sodium should take into consiceration the fact 
that it has been shown to be effective only in the treatment of infec- 
tions caused by pneumococci, Group A beta-hemolytic streptococci 
and penicillin G-resistant and penicillin G-sensitive staphylococci. 
If the bacteriology report later indicates the infection is due to an 
organism other than a penicillin G-resistant staphylococcus sensitive 
to nafcillin sodium, the physician is advised to continue therapy with 
a drug other than nafcillin sodium or any othe” penicillinase- 
resistant semi-synthetic penicillin. 

Recent studies have reported that the percentage of staphylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylococcal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechanism similar 
to that of nafcillin sodium against penicillin G-reststant staphylo- 
cocci. Strains of staphylococci resistant to methicillin have existed 
in nature and it is known that the number of these strains reported 
has been increasing. Such strains of staphylococci have been 
capable of producing serious disease, in some instances resulting 
in fatality. Because of this there is concern that wicespread use of 
the penicillinase-resistant penicillins may result in :he appearance 
of an increasing number of staphylococcal strains which are re- 
sistant to these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistence with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that minor variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction to any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicil ins. These re- 
actions are more apt to occur in individuals wita a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate therapy should 






be instituted, and discontinuation of nafcillin therapy considered. 
The usual agents (antihistamines, pressor amines, corticosteroids) 
should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind during long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral route of administration should not be relied upon in 
patients with severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardiospasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because of the possibility of thrombophlebitis. 
Adverse Reactions: Reactions to nafcillin sodium have been 
infrequent and mild in nature. As with other penicillins, the possi- 
bility of an anaphylactic reaction or serum sickness-like reactions 
should be considered. A careful history should be taken. Patients 
with histories of hay fever, asthma, urticaria, or previous sensi- 
tivity to penicillin are more likely to react adversely. 

The few reactions associated with the intramuscular use of nafcillin 
sodium have been skin rash, pruritus, and possible drug fewer. As 
with other penicillins, reactions from oral use of the drug have in- 
cluded nausea, vomiting, diarrhea, urticaria, and pruritus. 
Parenteral Administration: |t is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on oral therapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intravenous Route: The required amount of drug should be 
diluted in 15 to 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chloride Injection, U.S.P., and injected over a 5- to 10- 
minute period. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on nafcillin sodium at concentrations of 2 mg/ml 
and 30 mg/ml in the following intravenous solutions indicate the 
drug will lose less than 10% activity at room temperature (70° F.) 
during the time period stipulated : 


Isotonic sodium chloride................000.0....00... 24 hours 
995 demrase in Waters... oo, Pere ek ere cere 24 hours 
5% dextrose in 0.4% 

sodium chloride solution.............0.0.00.00. 0000... 24 hours 
Higher s E E E I ILE euis ee ee 24 hours 
M/6 sodium lactate solution 

(CONG 0:20 mg Do eT oa Xr vL LE Ire... 24 hours 


Discard any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusion of Unipen® (nafcillin sodium). The concentration of 
the antibiotic should fall within the range of 2 to 30 mg/ml. The drug 
concentrate and the rate and volume of the infusion should be 
adjusted so that the total dose of nafcillin is administered before 
the drug loses its stability in the solution in use. 

There is no clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This route of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlebitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (2?-8? C.) and use within 
7 days or keep at room temperature (25° C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral nafcillin sodium. 

After mixing, the oral solution must be stored in a refrigerator. 

Discard any unused portion after one week. 
Supplied: INJECTION (VIALS)—Supplied in vial sizes of 500 mg., 
] gram, and 2 gram nafcillin sodium as the monohydrate, buffered. 
When reconstituted as recommended, the contents of each vial pro- 
vide, respectively, 2-, 4- or 8-ml. of nafcillin sodium solution 
equivalent per m/. to 250 mg. nafcillin buffered with 10 mg. sodium 
citrate. Film-coated TABLETS—containing nafcillin sodium as the 
monohydrate, equivalent to 500 mg. nafcillin buffered with calcium 
carbonate. CAPSULES—containing nafcillin sodium, as the mono- 
hydrate, equivalent to 250 mg. nafcillin buffered with calcium car- 
bonate. FOR ORAL SOLUTION—Bottle of dry nafcillin sodium as 
monohydrate—powder for reconstitution to provide 100 ml. of 
solution containing nafcillin sodium equivalent to 250 mg. nafcillin 
per 5 ml. ` 


WYETH LABORATORIES PHILADELPHIA, PA. 


Treatment of Corrosive Burns 


of zhe Esophagus 


Gibert & Campbell, MD; Fugh F. Burnett, MD; John M. Ransom, MD; G. Doyne-Williams, MD 


* Fori" patients with caustic ingestion have been rested - 


between-955 and 1975. Strong alkali was the corrosive in 95%, _ 


and &0% were under 10 years old. Early esophageal stricture — 


developed in 18 patients four weeks after lye ingestion. Among © 


these esophageal bougienage restored an adequate lumen in | 


two patients with short, soft annular strictures, and right colon - 
irterpostion was used for esophageal substitution in ten who 7 


had tong, dense strictures. We recommend early diagnostic 


determine the presence and severity of the esophageal imjury. | M 
esophacoscopy reveals esophageal burn injury, corticasteraid - 


exclusively, and those discharged within 24 hours without 


complete ewsluation or definitive treatment, were not included. 


. Ineluded am all cases of esophageal replacement for caustic 


-stricture in the 20-year period. 


All cases sere reviewed for demographic data, ingested agents, 


results of e-ophagoscopy, use of antibiotics and corticosteroids, 


and the rol- of esophageal bougienage. Those requiring esopha- 
2 Eu replacement were reviewed with respect to route of colon 
esophiacoscopy, to the uppermost level of burn injury only, to interpositia- - (substernal or transpleural), complications, and 


. results. 


/. There were 24 females and 16 males, ranging from 1 to 66 years 


and entibiotic therapy are continued. If no burn injury is visual- - . of age. The-nedian age was 3 years, and 80% of patients were in 


ized, te patient is spared unnecessary treatment. Long dense 


the first deesde of life (Fig 1). All patients had some combination 


strictures unresponsive te bougienage place the patient at risk i of pharyngeal pain, vomiting, or excessive salivation. All were 


fom irstrumental perforation, and these patients should | 


undesgc colon interposition through a substernal extrapleural | a 


tanneL 
(Arzh Surg 11 2: 495-500, 1977). 
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EM caustic materials may produce full-thickness day, was given. 


Eu~ns and loss of esophageal function. Causties, beth 
acids aad alkalis, corrode and destroy living tissue Acids | 
produce coagulative neerosis, whereas strong alkalis inf ct 


€ 


tne »saphageal epithelium cause severe stricture forma- | 
ton. Adults with suicidal motivation may gulp down liquid — 
lye er other caustics. However, the greatest number of 2 
victimes are innocent, inquisitive toddlers who have access | 


to esckarotic agents. Irregular government regulations | 
pou sale of liquid lye, and it has been estimated th at 

£,00€ ct ildren under 5 years of age accidentally ingest such. 
material each year.' 
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SUBJECTS AND METHODS 


“noted to hase burns of the lips, tongue, or buccal mucosa. These 
rite were admitted for care of Pare ynees burns and 


. followed up for possible esophageal i injury. 


A variety of antibiotics were used, depending on drug avail- 
| ability and preference of the surgeon. Either single- or multiple- 


agent, broad-spectrum coverage was used in each case. When 


w a 


mere severe liquefaetion necrosis that may penetrate - “si 
throag? the wall of the esophagus. Full-thiekness barns of 


 eorticosterexls were used, the eer of prednisone, 2 mg/kg/ 


ki | RESULTS — 


Ll 


. The offending caustic agents are shown in Table 1. 


- Liquid ans powdered lye were the ingested agents in 65% 


_ of the injuries. Strong alkalis of all types were e identified i in 


ERA 


95% of cases. S: 


Initial Treatment 
Patients can be segregated into one of four groups, 
based on whether they received corticosteroids only, anti- 


biotics omy, corticosteroids and antibiotics, or neither 
(Table 2). Of those receiving neither corticosteroids nor 


H antibiotic. strictures developed in 15 of 18 (83%), usually 


within fr weeks of injury. In one of two receiving 


; antibiotics only, and i in none of those receiving corticoste- 


We reviewed records of all patients admitted to the Uriversity A 


ef AÆrksnsas for Medical Sciences and the Arkansas Children's 2: 


dospitel with suspected caustic esophageal injury during the 20- - 


rear period 1955 to 1975. Patients followed up as outpatients - 


CA 
t 
- 


Aceeped for publication Dec 8, 1976. 
Frem -he Department of Surgery, University of Arkansas fo- Miical 
Scierzes Little Rock. 


Read -efore the 84th annual meeting of the Western Surgica Assezia- - 


‘ion, Coronado, Calif, Nov 16 1976. 
Reorirt requests to 4301 W. Markham St, Little Rock, AR 72208 «Dr 
Jambes). 
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roids on, a stricture developed. However, these two 
groups ame too small for meaningful assessment of ther- 
apy. Patients treated with corticosteroids and antibiotics 
had good æsults in 87% of cases, whereas stricture occurred 
in the remainder. If all patients receiving corticosteroids 


| are consieered, the stricture rate was 10% (2/20), compared 
to 80% 


(16/20) in those not similarly treated. Esophagos- 
copy was performed during the acute stage of injury (first 


48 hours) in ten cases (25%). The relatively low rate of 


esophagoseopy reflects our former reluctance to perform 
instrumestation of any sort on the acutely injured 
esophagus. In these cases, barium swallow was obtained at 
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Fig 1 ravens admitted to hospital with — esophageal i injury between 1955 and 1975. 


"im 
3 * 


v. 


Table 3. — Site of Caustic Esophageal Strictur 


d - 


10 to 14 days, and progress of thei injury - Was followed wh 


serial esophagography. In the past seven years, we have- 


undertaken early diagnostic esophagoscopy to determine 
the presence and severity of esophageal i injury. 


Caustic Ingestion With Stricture 


Eighteen patients were seen with strictures resulting 
from ingestion of caustic agents. The sites of primary 
injury are given in Table 3. The high percentage of 
strictures in this series (18/40, 45%) does not accurately 
reflect the number of injuries that may progress to severe 
scarring, because many of these patients were referred for 
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Table 2 Initial Management of f Caustic Injuries 
- Results (3) ? 


— No. of Patients Good Stricture 


Observation only 3 (17) 15 (83) 


Corticosteroids only 1 é AAA 
Antibiotics only — HO ECIAM 3 1 (50) 1(50) 
Corticosteroids & antibiotics 14 (87) 2(13) 


treatment of established strictures. Details of the treat- 
ment and the results in these patients are seen in Table 4. 
There were two deaths (cases 2 and 8), both from gastric 
perforation, peritonitis, and sepsis. These patients were 
both treated with closure of the gastric perforation and 


. either a gastrostomy or jejunostomy. Three patients (cases 


5, 6, and 7) were begun on dilation, but did not return for 
prolonged follow-up. Their current status is unknown. 
Three others (cases 1, 3, and 4) have been treated with 
dilation alone. One (case 3) has undergone intermittent 
retrograde dilation for 16 years, and declines further 
therapy. Two patients (cases 1 and 4) underwent intermit- 
tent retrograde dilation for two and three years, respec- 
tively, and are now having no dysphagia; their gastrostomy 
wounds closed spontaneously. These two strictures were of 
the short, annular type, and were located distally. 

Ten patients have undergone colon interposition for 
caustic strictures. Our preference for esophageal replace- 
ment has been the right side of the colon. In four long, 
dense strictures, dilation was not possible, and colon inter- 
position was performed early in the clinical course. Dilation 
was performed for from one month to 12 years after burn 
injury in the other six. Esophageal perforation occurred in 
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Early 
Surgical 
Treatment 
Retrograde 
dilation 
Gastrostomy 
Retrograde 
dilation 
Retrograde 
dilation 
Retrograde 
dilation 
Gastrostomy 
Gastrostomy 
Gastrostomy 
jejunostomy 
Antegrade 
dilation 
Gastrostomy 


Antegrade 
dilation 
Retrograde 
. dilation 
Retrograde 
.. dilation 
Antegrade 
.. dilation 
Retrograde 
dilation 


Definitive 
Treatment 
Dilation 


Dilation 


Dilation 


Dilation 


- Right colon 


interposition 
Right colon 


interposition 


Right colon 
interposition 


Right colon 


interposition 
Right colon 


interposition 


Right colon 


interposition 
Right colon 
-interposition - 
Right colon - 
. interposition 


Initially poor 


So TE ETEV E NEN ERE VA ITE VERE" 
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Follow-up, 


yr 


Duration 


of Dilation — 


Lost to 


follow-up 


Route of Colon 


. interposition 


Right side 


of chest 


Right side 


of chest 


Right side 


of chest 


Right side 


of chest 


- Right side 


of chest 


Right side 


of chest 


Subcutaneous 


"Substernal 


| Complication 


Gastric perforation 


Gastric perforation 


Anastomotic leak 


Proximal stricture 


Psychiatric problems 


Sloughed colon 
interposition 


Right colon © Substernal 
sns interposition á FS 
Retrograde . Right colon » Substernal _ 
dilation interposition ua ee. 10-25 AE Uum Y 


*Net available. 


three patients (cases 9. 13, and 15) who underwent dilation 
for 6 to 12 years. The decision to perform esophageal - ing the entire stricture (Fig 4). 
repbcement was made if dilation became virtually impos- - y Teu A 3 
sible or if the frequency of dilation became sever A ; M | COMMENT a 
with a relatively normal life style. Concomitant or late There are three points in the ‘management of caustic 
esophagectomy has not been performed. — TE ~ injury of the esophagus that remain unsettled: the role of 
Colon interposition was placed through a subeu-zneous esophagoscopy, the use of antibiotics and corticosteroids, 
tunael in one patient (case 15) and was complicated by | į and the management of established strictures. 
ganzrene and sloughing of the cecal portion of the colon, : Previously , we were reticent to perform esophagoscopy 
This was thought to be due to obstruction to venous in the acute stage because of the risk of perforation. 
outflow in a tight tunnel. The interposed colon was placed | . However. if esophagoscopy is used as a diagnostie measure 
through the right side of the chest in six patients. In these, e: only, | with no attempt made to pass the area of injury, it 
the esophagocolostomy was intrathoracic. Two significant —- can be done safely. Our preference is to use fiberoptic 
complications occurred in this group, an anastomotic leak - . endoscopy, and the only determination to be made is the 
(eas: 11) and a proximal stricture (case 12). The leak was presence or absence of esophageal injury. Early esophagos- 
mazaged successfully with closed thoracostomy drai image x copy must be performed i in patients with burns of the lips, 
and parenteral alimentation. The proximal stricture (Fi ig $2 | mouth, and pharynx, as 25% to 50% of this group will have 
was believed to be the result of progressive scarrinz in the esophageal injury. If there is no evidence of injury at 
injured proximal esophagus, as this replacement was esophagoscopy, the patient can be spared further hospital- 
per'ermed at one month after burn injury. This pazent ization, multiple barium swallow examinations, and the 
required dilation of the proximal stricture intermittently expense and hazards of antibiotic and corticosteroid treat- 
for two years, and has since undergone revision of. the | ment. Rites T ated 
eso»nagocolostomy with a good result. More recently, we du ENE presence and dne of i injury to the esophagus has 
hav= placed the interposed colon through a substerna| route been graded during endoscopy, in order to decide whether 
(cases 16, 17, and 18), and have had no significant compli- ^ or not to use antibiotic and corticosteroid treatment." This 
cations. One patient (case 17) had stricture extending from is important, as dense cicatricial scarring is more prone to 
the hypopharynx to the gastroesophageal junction (Fig 3). develop im the full-thickness injury.**^ Assessment of the 
In addition, she originally had upper airway obs-rustion depth of injury can be misleading, and corticosteroids 
and required tracheostomy. Substernal colon interdesition should be used in all patients with obvious esophageal 
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Fig 2.—Intrathoracic esophagocolostomy with stricture above 
anastomosis. 


burns. If extensive fibrinous exudate or ulceration is 
present, severe damage has occurred. Esophageal intuba- 
tion and bougienage during the acute phase of injury 
should be assiduously avoided. Nasogastric tubes offer 
nothing in the treatment of these patients, and they carry 
a definite risk of perforation. Early bougienage, although 
occasionally successful,*: is often associated with perfora- 
tion* and increased scarring," and should not be used. 
The use of corticosteroids in caustic esophageal injuries 
is becoming more widely accepted. They have been shown 
to decrease stricture formation in experimental burns," 
and evidence is accumulating that they have the same 
beneficial effect in humans.*''^* Our data indicate that use 
of corticosteroids may decrease stricture formation from 
85% to 15%. However, these numbers are not precise, as 
pretreatment diagnostic esophagoscopy was not per- 
formed in all cases. Corticosteroid therapy should be 
continued for four to six weeks if injury is present, in order 
to obtain the maximum effects on the healing wound. It 
should not be used in the face of sepsis, perforation, or 
mediastinitis, dilation should not be performed while 
substitute corticosteroids are being used. Antibiotics 
should be broad-spectrum, and are used prophylactically 
for secondary infection. Theoretically, they may reduce 
stricture formation by decreasing bacterial invasion of the 
wound, and experimental studies support their value." 
Bougienage of the esophagus should be delayed for at 
least three to four weeks after the initial injury, and should 
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Fig 3.—Long esophageal stricture in situ and substernal colon 
interposition. 


not be used while patients are receiving corticosteroids. 
There are three methods for esophageal dilation: peroral, 
retrograde," and self-dilation."'* Retrograde dilation 
through a gastrostomy opening can be used, but we rarely 
use this method as the primary means of esophageal 
bougienage. 

Initial esophageal dilation should be performed with 
esophagoscopie visualization. Both the density and the 
length of stricture formation should be determined. Soft, 
short strictures with maintenance of an adequate lumen 
after dilation are ideal for bougienage. Dense, long stric- 
tures that resist dilation place the patient at risk from 
instrumental perforation. Stubborn attempts to persist 
with ineffective bougienage are as hazardous in this group 
of patients as is the early use of major surgieal reconstruc- 
tive procedures in patients with a short, soft esophageal 
stricture. The safest method for antegrade (peroral) 
bougienage of an esophageal stricture uses a previously 
swallowed string as a guide. Mercury-filled rabber bougies, 
tapered (Maloney) or untapered (Hurst), are effective in 
dilating soft, short, and not too tight strictures. 

Roentgenographic studies of the esophagus are not 
helpful in documenting the extent of an acute esophageal 
burn. After three to six weeks, barium esophagograms 
may reveal cicatricial narrowing. The insidious develop- 
ment and long delay of stricture formation following 
caustic ingestion makes long-term follow-up mandatory. 
Esophagograms are indicated if any problem with swallow- 
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Fig 4.—Substernal right-sided colon interposition with i'eotrans- 
verse colostomy. 


ing occurs. Finally, a mild esophageal stricture causing a 
pat.ent to alter his dietary habits poses a constant threat of 
foreign body impaction. 


Esophagea! Replacement or Bypass 


Long, dense strictures that do not yield to bouzienage 
maxe the esophagus an unsatisfactory conduit for the 
passage of food from the pharynx to the stomach. Such 
patents usually have dense periesophageal scarring that 
maxes esophagectomy hazardous. Therefore, most sur- 
gecns favor leaving the destroyed esophagus in situ and 
bypassing it. One can choose segments of stomach, jeju- 
num, or colon for restering a passageway from the neck to 
the stomach.'^* We favor the use of the right haf of the 
eolen, with a short segment of attached ileum that can be 
turneled in a substernal, extrapleural position from the 
abcomen to the neck. Preoperative barium examiraticn of 
the colon will reveal any gross abnormalities. Mechanical 
cleansing and intravenously administered antibiotics are 
used to prepare the colon. The cervical and abdominal 
incsiens are shown in Fig 4. The ileocolic and right colic 
arteries are occluded for ten minutes with bulldog clamps 
to determine if blood supply through residual vaseular 


arcades is adequate. During this waiting period, the 


appendix is removed. If the bowel supplied by the secluded 
ileeeolic and right colic arteries becomes quite dusky and 
cod, the arterial clamps are removed. The left half of the 
colon may then be used, or, if its blood supply is precarious, 
the ileocolie artery is ligated, the abdomen closed, and the 


procedure postponed for a few weeks until vascular arcades 


enkrge and collateral circulation develops in the rght half 
of the colon. The right half of the colon with a short 
segment of terminal ileum is dependent on the mideolic 
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its vascular pedicle is placed posterior to the stomach to 
avoid potential gastric outlet obstruction. A wide extra- 
pleural substernal tunnel is made between the neck and the 
abdomen, and the distal colon is anastomosed to the 
anterior wall of the stomach. An ileocolic anastomosis 
restores intestinal continuity. 

The anastomosis between the cervical esophagus and the 
ileocecal end of the colon is capricious when the blood. 
supply is tenuous. This anastomosis may be delayed, but 
the usual choice is to amputate the short segment of ileum 
and anastomose the cervical esophagus to the cecum or 
ascending colon. The anastomosis between the colon and 
the cervieal esophagus must be done high in the cervical 
region. This is necessary because the stricture may appear 
on barium study to involve only the lower one third or two 
thirds o? the esophagus, but sufficient damage is usually 
present in the wall of the remainder of the esophagus so 
that an anastomotic narrowing may be anticipated, unless 
the upper anastomosis is made high in the cervical region.'* 
The neck wound is drained, because it is safer to establish 
drainage to the outside rather than to risk drainage and 
contamination of the neck and mediastinum. 

A chest roentgenogram should be obtained in the 
recovery room to rule out the possibility of unrecognized 
traumatie pneumothorax occurring during dissection of 
the substernal tunnel. Intercostal catheter drainage is 
instituted if a pneumothorax is seen. 

The operative mortality for substernal colon interposi- 
tion to reestablish esophagogastric continuity is now less 
than 5%. The anastomosis in the neck between the 
esophagus and colon will leak in 25% to 30% of patients. 
Usually, this poses no problem except for some delay in 
healing of the cervical incision, plus an increased risk of 
narrowing at the anastomotic site. 

The strictured esophagus is not resected during these 
bypass procedures. There is an increased risk for carci- 
noma to develop in the burned, scarred residual esophagus. 
However, Marchand failed to find a single esophageal 
cancer in a long-term follow-up study of 133 caustic 
esophageal strictures.” Although the possibility of being 
afflicted with esophageal cancer is increased in patients 
surviving corrosive esophageal injury," the risk in total 
esophagectomy is greater than the chance of malignancy 
developing in the retained esophagus." 
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Discussion 

JOHN RAFFENSPERGER, MD, Chicago: I would agree with the use 
of corticosteroids, antibiotics, and early esophagcscopy. For 
almost 20 years, at least at both Cook County Hospital and 
Children’s Memorial Hospital, we have been using antibiotics and 
corticosteroids with success. 

There are a couple more problems with lye ingestion that you 
did not mention. The early perforations with a pyopneumothorax 
indieate severe esophageal damage. Even though the perforation 
may heal, there aren’t many people who have the courage to try to 
dilate it again. I would recommend a spit fistula anc divide the 


. esophagus above the diaphragm. 


Early after the injury, a disastrous complication is an esopha- 
geal-tracheal fistula. I have personally taken care of three of 
these, and I have done it all wrong. The setting is almcst always a 
horrible ingestion. The child has severe burns of his oral pharynx. 
He has had immediate respiratory distress, requires a tracheot- 
omy, and you have done a gastrostomy. A couple of days later the 
nurse says, “Why am I aspirating milk out of the tracheotomy?” 
The answer is a traumatic trachealesophageal fistula. 

In three of these patients I have gone into the chest and tried to 
sew up the hole in the esophagus. The first time it worked just 


_ great. I put a patch of pericardium on it, and I thought -hat was an 
ingenious thing to do, but in the next two, the trachea just literally 
-~ fell apart, and one of them died. The last one is still in trouble. 


But John Burrington, whom you heard from earlier this 
morning, has clearly shown in three of his own patients that you 
don’t have to go in the chest at all. You simply do a spit fistula and 
divide the esophagus below the diaphragm, with a gzstrostomy, 
and the fistula will close. 

Over the years, I have used the ileocolie artery with a consid- 
erable segment of terminal ilium and the caecum for a bypass. 
Another important technical detail in the ileocolie or right-sided 
colon bypass is to enlarge the space beneath the manubrium. This 
is the tightest part of the entire substernal tunnel. By -ongeuring 
away the back of the manubrium you enlarge the -unnel and 
improve blood supply to the anastomosis. 

HERNAN M. Reyes, MD, Chicago: What is most interesting is 
that 25% of the patients in this series had esophageal strictures, 
and 80% of these patients had to undergo esophageal replacement 


500 = Arch Surg—Vol 112, April 1977 


rt = 
as * C. 
4 Å Ae i 
it Bary! 
Mo 


(dy colo 
























um á » = Mate ! * , 
LL I. . wv š è 
x Y Ps +s. d T ý Er c 
- TA E ó 1 ( r 1 LA 
E z, *À» a^ - Muro T 9 
r ^ RA M “i Lt a ae ^ . < 
- E3 ; 
Tz ' 


SE ee T NOR 

"a d : p Li ti E7 

pda mc OM " n3 e Vj A UNT 

OR TER T ya - 4p a c y vy > è . 
NE E: x x EE oe AC i. > CA CCS a ' 


r 












5. 





~ 1. 





Nd CY gei E PSOE S ene UN P 
n interposition. Two years ago, we reported our experi- 
mental study designed to prevent esophageal stricture, utilizing a 
Silastie catheter for intraluminal splinting of the esophagus. We 
have demonstrated that full-thickness circumferential burnse 
almost consistently result in stricture formation. Splinting of the 
esophagus for three weeks during the acute phase of injury 
prevented this complication, and we believed that this mode of 
treatment prevented cross-fusion of ulcers, provided a clean base 
for reepithelialization, and resulted in an adequate lurfen. We 
have since utilized this experience in three patients whom we 
believed on endoscopy had deep cireumferential and extensive 
esophageal burns. We have shown that stricture could be 
prevented in these three patients. 

Our method consists of performing endoscopy on all patients 
admitted to our service with a history of lye ingestion. If the burn 
is superficial or a noncireumferential, second-degree injury, we 
simply treat the patient with corticosteroids and antibiotics. If the 
burn is deep and circumferential and rather extensive, the patient 
is treated with an adequately sized Silastic rubber catheter that is 
secured in place under direct vision. This catheter is left in place 
for three weeks, and the patient is fed by total parenteral 
nutrition, or with the use of a separate feeding tube inserted 
through the Silastic splint. 

Let me give a brief review of the three patients we have 
reeently treated. Patients have been followed up for a period of 
two years. The second patient had the most severe injury, with 
evidence of mediastinitis. She was treated with an intraluminal 
stent. Stricture did not develop until 18 months later, when a lower 
esephageal stricture ensued. This was treated by bougienage, and 
as far as I know, she is completely asymptomatic. 

In another example, in an extensive burn of the esophagus, 
there was hardly any lumen visible. There were extensive 
ulcers. 

After the stent had been removed, there was complete heal- 
ing. 

intraluminal splinting of an acutely injured esophagus to 
prevent stricture merits continued clinical trial. This certainly is a 
better alternative to a major surgical procedure such as a colon 
interposition for esophageal replacement. 

RoBERT W. JAmpuis, MD, Palo Alto, Calif: One point that I am 
sure Dr Campbell implied, but did not say, is to have the patient 
immediately swailow a string. This should be done even before you 
start the corticosteroids and the antibioties. Pin a spool of EE silk 
thread to his shirt and have him slowly swallow it. If a stricture 
does occur, the "life line" is already down. 

Once the esophagus strictures down, you are afraid to push 
bougies past the obstruction through the esophagoscope, and the 
mercury-filled Hurst dilators won't go. If the string isn't down and 
you can't get it down, then you have got to resort to another 
operation, a gastrostomy, and do the dilation from below using the 
Tucker dilators retrogradely over a string pushed up from — 
below. 

But, if you've got that string in place, you can then use the 
Plummer-Vinson dilators over the string from above quite safely, 
and it works very well. 

DR CAMPBELL: Dr Raffensperger is correct in criticizing the 
early (one month after burn injury) colon interposition performed 
in ene of our patients. 

Dr Reyes, we have had no experience with an esophageal stent 
for prevention or treatment or both of cicatricial narrowing of the 
esophagus. Diagnostic flexible esophagoscopy is the only instru- 
mentation that we recommend for the acutely burned esophagus. 
Strong alkali produces liquefaction necrosis of the esophagus and 
the esophagus may melt away, similar to the action of warm urine 
on freshly fallen snow. 

Dr Jamplis is correct in emphasizing the safety of antegrade 
boutgienage over a previously swallowed thread. 
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The Ileal Stoma and Portal Hypertension 


An Uncommon Site of Variceal Bleeding " 


Í 
* 


Marta A. Adson, MD, Richarc E. Fulton, MD 


è *atients who have chronic ulcerative colitis coexisting with 
liver disease and portal hypertension may suffer hemorrhagic - 
paraszomal varices after proctocolectomy and ileostomy. Large 
portal systemic collatera! vessels between the superior mesen- - 


teric venous tributaries and the abdominal wall can be demon- i 
strati by portal venography. Hemorrhage occurs from the 
mucacutaneous junction, a vulnerable point in this collateral - 
circe. Management by major and minor stomal revisions has _ 


beer unsuccessful. Three patients who have bled from stomal 
and fom esophagogastric varices were treated with portasys- 


temi shunts. None of the three has had recurrent bleeding or _ 
postsaunt encephalopathy during the 19 to 27 months after these 


operations. 
(Ah Surg 112:501-504, 1977) 


m 


Fhen chronic ulcerative colitis and liver disease coex- 
ist, the surgeon must contend with a special group of 
proFlems. Competing risks multiply, therapeutic priorities 


may be hard to assess, and limitations of treatment | 
increase. Specifically, decisions about the role of coleetomy - 


as prophylaxis against progression of hepatic disease are 
diffiiilt, and risks cf colectomy are increasec when 
hepz-ie functional deterioration or portal hypertemsion is 
present. iy 

Fortunately, chronie hepatic encephalopathy may be 
relieved by colectomy and ileostomy. However, ewen this 
advantage may be dim nished by the threat of still ancther 
cone lication: the ileal stoma may become a site fo- portal 
systemic collateral vessels to develop, and bleeding may 
occu from parastomal varices. At our institutien, this 


Acepted for publication Dec 8, 1976. 

Frem the Mayo Clinic and Mayo Foundation, Rochester, Minn 

Read before the 84th annual meeting of the Western Surgica. Associa- 
tion, Coronado, Calif, Nov 1€, 1976. 

Rerint requests to Mayo Clinic, Rochester, MN 55901 (Dr Adson) 


Arca Surg—Vol 112, Apr! 1977 


"Car d 


s 


 complieation has occurred in four patients who had cirrho- 


sis, portal hypertension, and bleeding from a caput 


medusae surrounding the ileal stoma. 


|». . SUBJECTS AND METHODS 


D. C. McIlrath, MD, first called this entity to our attention in 
1969. His patient was a 56-year-old man who had chronic ulcerative 
colitis complicated by cirrhosis and progressive hepatic dysfunc- 


. tion (Table). The patient had undergone total proctocolectomy and 
ileostomy 18 months before the first stomal hemorrhage. 


Repeated hemorrhage from the stomal mucocutaneous junetion 


was managed only temporarily by multiple varix ligations, and 


two stomal revisions were done during the subsequent year. 
Further surgical treatment for recurrent hemorrhage was 


precluded by terminal hepatic decompensation. Six weeks after his 


last stoma! revision, the patient died in hepatic coma, after having 
bled again several times from his stomal varices. - 

Since that time, we have treated three other patients for 
bleeding stomal varices (Table). Each patient had hepatic cirrhosis 


and portal'hypertension, and in each, an ileostomy had been made 


during total proctocolectomy for chronic ulcerative colitis. Each 


patient had bled repeatedly from varices related to the ileostomy, 
: and bleeding occurred not from the stomal or prestomal ileum, but 


from the parastomal mucocutaneous junction-the vulnerable 
point in the newly formed portal systemic circuit for the collateral 
vessel. 

Bleeding was capricious, most often torrential (filling the 
stomal bag), and was controllable only temporarily by digital 
compression, Chronic anemia caused significant ener in each 
patient. - 

For twowatients (case 2 and 3), multiple local opardi (suture 
of varices or minor and major stomal revisions) had provided only 
temporary control of hemorrhage. Initial reluctance to perform 
portasystemic shunts for these patients was overcome by the 
occurrence of bleeding from esophageal varices. One patient (case 
4) had a second major hemorrhage from both esophagogastrie and 
stomal varices. For him, a portasystemie shunt was done without 
trial of stemal revision. 

The three patients were treated by surgical shunts, and each had 
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Variceal Bleeding From Ileal Stoma in Four Patients Operated on for Chronic Ulcerative Colitis Who Had Coexistent Liver 
Disease and Portal Hypertension 


Site of Bleeding Initial Treatment* 
Patient/Age, e—a p—s 
yr/Sex Stoma Esophagus Ligation Revision Later Treatment Results 
1/56/M Died (hepatic coma) 
Splenorenal No recurrence of 
shunt hemorrhage & 
no encephalopathy 
Significant Splenorenal No recurrence of 
shunt hemorrhage & 
no encephalopathy 
Splenorenal No recurrence of 
shunt hemorrhage & 
no encephalopathy 





*Type and number of procedures for initial stomal bleeding episodes. 


Case 2. Top, Percutaneous splenic portogram. Bottom left, 
Venous phase of superior mesenteric arteriogram showing para- 
stomal varices (arrows). Bottom right, Localized view of para- 
stoma! caput medusae (arrows). 
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_ portographic evidence of esophagogastric varices in additiem to 


|. the parastomal collateral vessels; both splenic and superior 


mesenteric veins were seen to be markedly enlarged. A percvta- 


. meocs splenic portogram of one patient (case 2) showed hepatof- 


ugal Jow through the coronary vein, filling esophageal varices. as 


ES well zs-caudal flow through the superior mesenteric veir toward 
_ the 8ieestomy site (Figure, top). The venous phase of this patient's 
_ Superior mesenteric arteriogram outlined the parastoma! varices 


(Figure, bottom left). A localized view of this caput medusze is 
showa in the Figure, bottom right). 

Eaeh of these three patients had excellent hepatic functional 
reserve. Because there is a low incidence of encephalopathy after 
central splenorenal shunting“ done for cirrhotic patients who have 
mild impairment of hepatic function, splenorenal anastomeses 
were used for decompression of both esophagogastric and 
splanchnic varices. Side-to-sice anastomoses were made for zwo 


Be: patients (case 2 and 3), and a central splenorenal shunt was wed 
. for eme patient (case 4). Neither bleeding nor postshunt ercezha- 


lopa-ay has developed during the 19 to 27 months after these 
. operations. 


COMMENT 


We have reviewed reports of 19 cirrhotic patients who 
blec repeatedly from the mucocutaneous junction of ilea. or 
colomic stomas.*-* For 17 of these patients, minimal b eed- 


. ing or severe hepatic dysfunction discouraged the use of 
. Majer surgical treatment. Suture of varices controlled zhe 


bleecing only briefly, and both minor and major stomal 


revisions had temporary value only. 


Because few of these patients were followed up for more 
tham a few months, reliable data on the natural history of 
this disorder are lacking. Also, the degree of disability 
caused by recurrent hemorrhage is difficult to assess ^rom 
these reports. No mention is made of fatal hemorrhage, »ut 
the frequent need for local compression to control kleed ng 
and the need for obsessive attention to stomal care are 
deseribed. The presence or absence of chronic anemis, a 
sigrifieant cause of disability in our patients, is aot 
documented. 

Of the 19 patients described in the surgical literature, 
two who had severe bleeding and reasonable he»ztic 
fun--ional reserve were treated by portacaval shunts. Both 
patients were followed up for three years after operation, 
durmg which time neither recurrent hemorrhage nor en- 
cephalopathy was noted. 

Although surgical portasystemic shunts control stomal 
varreal hemorrhage more effectively than does stomal 
rev sion, decompression of the entire portal system cannot 
be -onsidered an ideal form of treatment, because such 
surgical shunts may alter hepatic blood flow. Colcnie 
exeusion, and certainly colectomy with ileostomy, may 
temper encephalopathy; therefore, the absence of encepha- 
lopachy in these patients does not necessarily imply an 
absenee of hemodynamic changes that may adversely 
. affect hepatic function. | 

We have observed less postshunt encephalopathy in 


patents who have had central splenorenal anastomcses 


tham in comparable patients treated with portacsval 


-shurts.? However, length of survival of these two groups of 


patents was nearly identical. These observations, and 
other controlled studies, suggest that any total portasys- 
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temic shunt (in contrast to a selective shunt) may 


compromise hepatic function and the survival of some — 


patients. 


Thus, tae therapeutic dilemmas so familiar to physicians - 
who treat bleeding esophageal varices also are relevant to | 


the management of hemorrhage from stomal varices. Local 
ablation ef varices does not threaten hepatic function, but 
such operations have only temporary value in the control of 
hemorrhage, and portal decompression, which effectively 


controls sleeding, may harm the liver and compromise - 


survival. 

It is pessible to escape the horns of this dilemma in the 
treatment of some patients who have bleeding from 
esophageal varices. When anatomic factors permit, a distal 
splenoreral shunt’ can be used. This will selectively decom- 
press these varices while effecting only minor changes in 


hepatic bood flow and function. Unfortunately, this proce- 


dure has no value in management of stomal varices, 


because splanchnic venous hypertension persists after the - 


operation. However, selective shunting of a dilated presto- 


mal mesenteric vein would decompress stomal varices, and — 


this appreach is attractive in theory. * 


We were hesitant to use this approach in our patients - 


who had bleeding from both stomal and esophageal varices. 


Although the minor bleeding in two of our patients may be 


a basis fer rationalization rather than a true justification 
for such otal shunts, we were concerned that the size and 
disposition of the peripheral portion of the superior 
mesenteric vein might not facilitate construction of a 
lasting shunt. A review of the angiograms showed consid- 


erable variation in size of this prestomal venous tributary, 

a factor that might preclude selective shunting in some - 
patients. Occlusion of a makeshift selective shunt may _ 
cause complications that are more severe than the patient's 


original problem. 


Because the natural history of bleeding from stomal 
varices i- variable, a trial of stomal revision to control 


hemorrhage is warranted in some patients. When stomal 
and esopnageal varix bleeding coexist, treatment with a 
total por asystemic shunt is probably justified. However, 
isolated stomal varices that bleed, and concern about the 


effects of total shunts on hepatic function, may require 


selective shunting in some patients. 
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Discussion 


WILTON A. Doane, MD, Santa Barbara, Calif: I would like to 
describe a single personal experience with the parastomal varices 


that Dr Adson has described. 


This was a lady on whom I had done an abdominal perineal 
resection 13 years ago. At the time of surgery, she did well. The 
only problem that she encountered was a very elevated serum 


cholesterol level. She apparently had a familial hypercholesterol- - 


emia with a cholesterol level over 500 mg/100 ml, and she had no 


bleeding at that time and no liver complications, but we did note. 


that her liver was enlarged. 

Three years after her original operation, she came in to me 
complaining of increasing passage of bright red blood through her 
colostomy. Superior mesenteric and celiac angiography a at thaj 
time revealed some periesophageal varices. ) 

I performed an end-to-side portacaval shunt on lier. The bleed- 


ing stopped, the discoloration of the skin went away, and she has P 


had no further bleeding. 
Presumably, this was not a Laénnec sitions. This was a 
familial hypercholesterolemia leading to a biliary cirrhosis. I have 


seen her within the past year. She looks lemon yellow, but she i is 


doing very well. ` 


Max R. Gaspar, MD, Long Beach, Calif: I would like to report , 
one case that may be unique and have some relevance. A young 
girl had extrahepatic portal obstruction due to omphalitis. She had 


a splenorenal shunt that failed. She underwent az least one 
transesophageal ligation of varices, and eventually she underwent 
esophagogastrie resection with jejunal interposition. This worked 
very well for some time. — H 

We saw her at the Los Angeles County Hospital when she was 
about 19 years of age, after she had had several episodes of 
bleeding. When we first saw her she had hemorrhaged 12 units of 
blood, and we were able to demonstrate by barium x-ray study 
that she had varices in the jejunal segment that was used to 


replace her esophagus. We felt compelled to treat her. and did so- 
by a vena caval-superior mesenteric shunt of the Marion- 
Clatworthy type. So far as I know, it worked well. At least, five’ 
years later when she came into the bonita to deliver a baby, she 


had had no further bleeding. 


I have always wondered why the VIP and ERRER the 


lower esophagus, is usually the site of bleeding in portal hyperten- 
sion. Why isn’t there bleeding from elsewhere in the gastrointes- 


tinal tract more often? Here we have Dr Adson’s four cases, Dr 


Doane's one case, and this patient whom I am reporting, in whom 
the intestine had been removed from its usual continui ity and then 


developed varices that bled. Is there some common denominator? 
Te me, this is an enigma, and if Dr Adson has any thoughts about 


it, I would like to hear them. 

Dr Anson: I was a little embarrassed about reporting just three 
or four cases, but I believe that only in this way do we learn from 
such discussions the experience of others who may be hesitant to 
report a single case. In the literature, Dr Doane, there arereports 
of colonie stomas as well as ileal stomas that have bled. I do think 
that a trial of one or two stomal revisions is particularly appro- 
priate in the management of the bleeding colonie stoma. Also, a 
selective shunt for colonic stomal varices has more appeal, in that 
shunt ocelusion will not risk loss of a large amount of small bowel 
if subsequent resection becomes necessary. 

Dr Gaspar's case is very interesting. There are reports in the 
literature of duodenal varices associated with portal hypertension, 
and about 20 reports of patients who have bled from places other 
than the esophagogastric junction. Most of those patients had 


extrahepatic portal obstruction, and the bleeding has been seen 


often in sites of adhesions between the viscera and the abdominal 
wall, where portal systemic collaterals developed. These are partic- 
ularly frustrating patients to treat. I did have a group of such 
cases to report to you. However, I thought that that would involve 
giving two reports in one, and I have sufficient difficulty in giving 
one report at a time. 

However, I do wish to comment on another aspect of this 
phenomenon. Colorectal or ileorectal anastomoses may become the 
site of bleeding varices in patients who have cirrhosis and portal 
hypertension. Such sites of bleeding were noted by Drs Resnick 
and Chalmers in their controlled trial of colonic exclusion or bypass 
for chronic hepatic encephalopathy. 

I have seen two patients who bled from low rectal anastomoses 
that had become a vulnerable point in the newly formed portal 


systemic collateral circuit. From the standpoint of deeision- 


making for these patients, the decision to do a total shunt to 
decompress those sites of bleeding was easy, for both had also bled 
from esophageal varices. However, if one sees such anastomotic 
bleeding without associated bleeding from esophagogastrie vari- 
ces, I think that then the decision to advise a total shunt is 
difficult, for such operations do threaten hepatic function. 

I do not have an explanation for the bleeding from the suture 
line, from adhesions, or from the stomal mucocutaneous junction 
that has been described. There is simply some anatomic vulnera- 


bility that does not manifest itself at other sites. However, there 


has been a single report of bleeding from prestomal varices cited 
in the literature in association with extrahepatic block. Clearly, 
from reports in the literature, that is a less common phenomenon 
than the bleeding from the mucocutaneous junction of the ileal or 
colonic stoma. 
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Bewel Obstruction and the Long Tube Stent 


Nathar L. Brightwell, MD; Arthur S. McFee, MD, PhD; J. Eradley Aust, MD, PhD 


£ 
t 


è Fify-eight cases of intestinal obstruction requiring operative | 


intemestion were reviewed. Enterolysis alone as the treatment 


for bowel obstruction as a result of adhesions appears to be as- 


good cr better than the long tube stent. Patients treated with - 
enterolysis alone had a shorter period of postoperative ileus, a 


shorter hospital confinement following operation, and fewer . 


recurent obstructions. These patients also had a longer interval - 
betwe= episodes of reobstruction ques did those treated with an 
intreluminal long tube stent. 

(Arce Surg 112:505-511 , 1977) 


nzestinal obstruction remains an unsolved problem that - 


haunts many patients who have undergone any tyseof | 


abdeninal operation. Many surgeons believe it is essen- — 


tial 7 mpossible to prevent at least some degree of &dhe- | 


Nobe lication consists of suturing the small bowel in eops — 
wit» ©rosal stitches so that adhesions can eventually fix 
the bewel in gentle curves. There are, unfortanetely, 
several disadvantages to the Noble plication: it is very time 
consuming, there is a high incidence of enteroenteric | 
fistula formation with perforation and peritonitis, there i is. 


a lcmg period of postoperative ileus, and patients under- . 


goinz the procedure almost always complain of chronic - 
 abdcminal pain. im 


Chills and Phillips? PAE the transmesenteric - 


plication in 1960, in which the small bowel is arranged ina. 
plieated pattern and 
matitress sutures passed on long needles. This method is 
fasterthan the Noble plication, but its efficacy and safety 


are cuestionable because of the fragile mesentery and the . 


obviets inherent im s of injury of the rp ded 


vessel . "X ^ Ze 


Tre intraluminal tube or long intestinal iba ‘stent” 


methci of plicating the small bowel in gentle curves was © 
firs: proposed by White: in 1956. Baker: introduced the | 


 jejumcstomy tube in 1959, and advocated the intreduction | 
of this long = through either z pure string or a Witzel 
jejuncstomy.*-' à * Ey 

The-eafter followed a series 


m 


Aeæpted for publication Dee 13, 1976. i 

Fronrthe Bexar County Hospital (Dr Brightwell) and the Department of 
Surgery, University of Texas Health Science Center (Drs McFee and Aust), 
San Ansenio, Tex. 

Read 5efore the 84th annual meeting of the Western Surgical Associa- 
tion, Cc-onado, Calif, Nov 17, 1976. — 

Reprot requests to Department of Surgery, University of Tezas Health 
SeieacesCenter, 7703 Floyd Curl Dr, San Antonio, TX 78284 (Dr Mc¥ee). 


Arch &irg—Vol 112, April 1977 


-— 


secured with transmesenteric 2 


of "other | ‘plication 


procedures (Fig 1) such as the gastrostomy stent plication 


with and without a tube exit cecostomy. These latter types 


of stent plieations require an enterotomy or gastrotomy, 
which increases the risk of infection, especially when the 
gut has been obstructed.* Postoperative infections, 
. however, are not significantly increased if the long intes- 
tinal tube is passed via the mouth or the nose, and an 
enterotomy is avoided. All methods of the long intralu- 


. minal tube stent have a common concept of controlling 
adhesions, which inevitably form, and using these adhe- 
sions to fix the bowel in gentle curves rather than allowing 


the bowe! to develop acute angulations. 
There have been very few reports of the long tube used 


as an intestinal stent since White’ suggested this method 


| jn an address to the Western Surgical Association in 1955 
sior fermation after such an operation. Noble,’ in 1927, was ^ 


the first to use intestinal adhesions to his advantage. The 


(reported i in 1956). The authors listed in Table 1 report a 
number of cases where the long tube intraluminal stent is 


used, the number of recurrent obstructions, and the years 
of follow ap. However, we are unable to find any reports in 


the litersture at this time that compare the results of 
enterolysis alone with the results of the long tube stent and 
the incidence of recurrent small bowel obstruction. 


SUBJECTS AND METHODS . 
Fifty-eight cases of small bowel obstruction at Bexar County 
Hospital in San Antonio were reviewed in a retrospective study of 


. operations performed between October 1968 and December 1971. 


The period of follow-up ended Dec 9L. 1975. This series represents 
36 males and 22 females. 

Early obstruction, that is, an obstruction PREE =i within 30 
days afteran abdominal operation, developed in 17 patients; late 
obstruction developed in 41 patients. The 30 patients who were 
treated by enterolysis alone accounted for 51.7% of the total 


number of cases; the long tube was used as an intestinal stent in 28 


patients (48.2%). The choice of treatment was at the discretion of 
the operating surgeon. There were four patients in our series who 
had never undergone an operation; the age range of the entire 
group was from 1 month to 88 years. Interestingly, the youngest 
patient, 1 month old, was one of those who never had a previous 
operation. This patient, as a neonate, had a documented case of 
primary peritonitis that was successfully treated. He did well until 
a bowel obstruction developed from adhesions. The infant in whom 


obstruction developed at 1 month of age was included in the early 
obstruction group. The other three patients, not operated on, 
experienced late obstruction from pelvie inflammatory disease. 


 Appendeetomy was the most common operation in our series, 
leading to 3096 of the subsequent obstructions (Table 2); many, but 
not all, of ‘hese patients had a ruptured appendix with peritonitis 
at the time of appendectomy. Exploratory laparotomy for pene- 
trating abdominal trauma resulted in 24% of the subsequent 
obstructions; gynecological procedures caused 18%. Four patients 
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Fig 1.—Most common types of plication procedures are shown, all intended to allow small bowel to form adhesions in gentle curves 
rather than acute angulations (adapted from Grosfeld et al^ and Leonard et al'?). 





Table 1.—Results of the Long Tube Used as an Intestinal 
Stent 


No. of 
No. of Recurrent 
Source, yr Cases Obstructions Follow-up, yr 


e 13 1-7 


22 
Present study 58 1 










in our series of 58 cases of small bowel obstruction had undergone 
a previous cholecystectomy. A previous patch closure for a 
perforated duodenal ulcer was performed in one patient, a resec- 
tion of a gastric carcinoma in another, and a third had undergone a 
previous abdominoperineal resection for carcinoma of the 
rectum. 

In one half of our patients, bowel obstruction developed within 
four months of their abdominal operation, but in cne patient 
obstruction occurred 25 years after a cholecystectomy. Follow-up 
studies were obtained up to seven years postoperatively with the 
patients treated by stent, and up to 6t% years with the patients 
treated with enterolysis alone. 

The duration of postoperative ileus was compared in the two 
sets of patients. The end of ileus was considered to be the first 
postoperative day that the patient could tolerate oral fluids. As 
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Table 2.—Previous Abdominal Operations Leading to 
Small Bowel Obstructions* 


Exploratory laparotomy 
Penetrating trauma 


Abdominoperineal resection 1 (1.5) 


*Some patients underwent multiple procedures prior to obstruction, and 
each of these is listed. Accordingly, the number of procedures exceeds the 
number of patients. 


shown in Fig 2, the average length of ileus with enterolysis alone 
was only 4.6 days, with a median time of 4.0 days. On the other 
hand, the average duration of ileus in patients treated by stent 
was 7.9 days. 

The number of postoperative hospital days in the two series was 
almost twice as long in patients treated with a long tube stent. 
Figure 3 shows that the average length of hospitalizatien in 
patients treated by stent was 15.7 days, with a median time of 15 
days, while the enterolysis group averaged only 8.8 dars of 
postoperative convalescent time. 

The long-term benefits of the two methods of treatment of 
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Days 
Median Average 


Q Ileus with stent 6 7.9 


Q lleus with 4 4.6 
enterolysis alone 


No. of Cases 


Duration of Ileus (days) 


Fig 2.—Durations of postoperative ileus with long tube stent end with enterolysi alone. End of ileus was first postoperative day patient 
tcleraed oral fluids. 


Fig 3.—Numbers of hospital days from operation to discharge after relief of small bowel obstruction in patients with long tube stent vs 
patierts with MONUI alone. 


Hospital Days 


Median Average 


O Long tube stent 15 15.7 


e Enterolysis alone 8 8.8 


No.of Cases 


Hospital Days 
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Total cases - 58 


Recurrent obstruction - 13 


Enterolysis 
Treatment 
Recurrent 
obstructions 
Percent 
. Average months 
before recurrent 
obstruction 


Stent Days 


O Dennis tube 
ZZ Leonard tube 
B Cantor tube 


NANAAAAAANAAAAAARAARRARAARAARA 


A AANAAANAAAN 


NNNNNNNNNNNNNNNNNNNNNNNNSNANNNNS 
NNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 


 Enterolysis alone 
E T 


Laus 0 
Time Before Recurrert Obstruction Months 


Fig 4.—Recurrent small bowel obstruction in stent patients vs patients with enterolysis alone. Duration of stent (“Stent Days”) has little 
relation to protection from recurrent obstruction. ; : | 


Fig 5.—Left, Density of adhesions found at operation in 58 patients with small bowel obstruction. Right, Density of adhesions found at 
initial operation for 13 patients with recurrent obstruction (stent patients vs patients with enterolysis alone) are compared. 


Density of adhesions 


1-8; .(O Long tube stent 
1-Single band 

2-Few or mild @ Enterolysis alone 
3-Numerous or multiple 


4-Severe or dense 


No. of Cases 


2 3 


Density of Adhesions Density of Adhesions 
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small bowel obstruction were also examined (Fig 4). Of the 58 
of intestinal obstruction, a recurrent or a second obst7uctien 
develeped in 13. Twenty-eight of the 58 patients were treated wth 
a stez-; nine (32%) of these patients experienced reobstruetion. 
Thirt- of the 58 patients were treated by enterolysis alone; 
reobs-ruetion occurred in four (18%) of these patients. ! 

The awerage time before reobstruction occurred in the steat 
group was 13 months; the average time in the enterolysis group 
was 33 months. Figure 4 shows that an early obstruction develcped 
in one patient in each of the two groups. This figure also indicates 
the type of intraluminal tube stent used in each case, as well as the 
numt=r of days the stent was ‘eft in place. 

The density of adhesions in each case was evaluated "e iulii 
aecoreng to the description cf the adhesions in the operative - 
repor-s (Fig 5). The adhesions were graded on a scale of 1 to 4. A 
single adhesive band was designated as a grade 1 adhesior; “mild 
or a few” adhesions, grade 2; “numercus or multiple" adhesives, — 
grade 3; and “severe or dense” adhesions, grade 4. Figure 5 shews, 
on the left side, the density of adhesions in the 58 cases of | 
intestinal obstruction, and shews data for the patients created 
with enterolysis only as well as those treated with a long in testinal | 
stent There were approximately equal numbers of patients with 
all grxdes of adhesions treated by enterolysis alone as there \ ware | 
patiex:s treated by stent. 

"The right side of Fig 5 ilias trn Le the number of resurcent 
obstractions and the density of the adhesions, as well as tae type - 
of treetment these patients received, ie, enterolysis or stent. The eA 
only satient with a grade 1 adhesion who experienced rechstruc- 
tion was initially treated by stent; no patients with grade 1 Ln 
adhesions initially treated by enterolysis alone experienced r 
struction. Similarly, three patients with grade 4 adhesions wno 
were nitially treated by stent experienced reobstruction, bat none " 
of the patients with grade 4 adhesions, previously treatec y 
entero ysis alone, experienced reobstruction. : 
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illustrated in Fig 4 had a Leonard tube intraluminal stent 
in place for 11 days, but reobstruction occurred in only 
three months; another patient had a Leonard tube stent for 
only six days and did well for two years before a second 
small bowel obstruction occurred. — 

Adhesions, varying from a single band to very dense, 


were treated in approximately equal numbers by the two 


methods, je, stenting and enterolysis. Patients treated 


= with enterolysis alone fared better. In one patient with a 


grade 1 adhesion (a single band) in whom a stent was 
placed, a reobstruction developed, no patients in this group 


undergoing enterolysis alone experienced reobstruction. 


Logically, excessive handling of the bowel with threading 


pate the stent at operation likely caused even more adhe- 
= sions to form, and may well explain why reobstruction 
ji occurred in this patient. There were six patients with 


severe or very dense adhesions treated with an intralu- 
minal stent, and five similar patients with severe adhe- 
sions treated by enterolysis alone. Three (50%) of the stent 
| patients with severe adhesions experienced reobstruction, 
but none of the similar group treated with enterolysis did. 
. The same explanation probably holds: threading an intra- 
luminal stent through and around multiple adhesions likely 
results in tearing or denuding the serosal covering from 
the bowel and causing even more adhesions to develop. 

. There are many complications and disadvantages of the 
long tube i in the upper nasopharynx and upper gastrointes- 
tinal system. The most common sequela of prolonged 
Cee es suction is boe tlt: and pH imbalance; 


tively vae treated. Less common coniplicntigne of naso- 
. gastrointestinal tubes are abscesses of the nasal septum, 


= sinusitis, etitis media, ulcerations of the larynx, and occa- 


The Bata. presented show that patients who uaderzo 
operation for small bowel obstruction and have a lorg tude 
intestinal stent placed at operation have a period béo 
posteperative ileus lasting almost twice as long as do 
patieats who undergo operation with enterolysis alone. 
Hospital confinement is similarly nearly twice as lorg with — 
sten- patients as with those who do not receive intralu- ; 
mine! support. 

The best comparison between the two methods, ae 
is the prevention of recurrent obstruction. Thirteen recur- 
rent. obstruetions developed in the original 58 patients. 
Nine of the reobstructions were in stented patients, and - 
four-were in patients treated by enterolysis. In the enterol-- 
ysis group, one patient had an early obstruction, end the 
other three experienced reobstruction at two, four, end five 
years, respectively. The data in Fig 4 further illustrete that - 
the Dennis’ tube gives the poorest results in preventing 
recurrent obstruction, while the Leonard tube” in this - 
series had a slightly better performance. Since a Cantor | 
tube was used in only one stent patient in this study, we 
are anable to make any conclusion regarding its effective- 
nese The Baker tube? was not usec in any of the pat ents in 
this review. Interestingly, there seems to be no relation 
between the number of days the intraluminal tube stent is 
left m place and the average number of months befere 
recurrent obstruction develops. For example, a patient 
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sional stenosis. Reported but very rarely seen complica- 
tions include rupture of esophageal varices; perforation of 
ATR esophagus, stomach, or small bowel; knotting of the 
tube in the stomach or the intestines; intussusception with 
the balloon as the leading point; and inability to withdraw 
the balloen-tipped tube. Perhaps a very common but 
unnoticed complication is aspiration pneumonitis, which 
has i Mur dii clinical significance. - 
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Discussion 


WirLiIAM F. Porlock, MD, Santa Monica, Calif: The original 
thought that Dr Noble had, and that was repeatec by Childs, 
Gaspar, White, and Baker, was that adhesions were formed no 
matter what you do, and therefore, they wished to ccntrol them. 

One point I would like to ask the authors about: in she patients 
who were reoperated on, did or did not the sutureless plication 
plicate the bowel? At reoperation for patients who have previously 
had a long tube stent placed, was or was not the bowel, in fact, 
folded on itself in the same way that it would be if the Noble or the 
Childs-Phillips plication were undertaken? The end point of the 
ileus described by the authors was the ability to tolerate oral 
fluids; this might be supplemented with some information as to 
when peristalsis was audible and when flatus was passed. 

In essence, they conclude that sutureless long tube stents are not 
efficient in preventing recurring trouble, and with that conclusion 
I am in hearty agreement. 

EnicH W. PoLLAK, MD, Davis, Calif: An analysis of the results of 
Dr Brightwell in patients undergoing long tube stenting and in 
those undergoing plain enterolysis showed a highly statistically 
significant difference between the two groups (P < .01). Con- 
versely, we thought that a significant difference in the incidence 


of postoperative obstruction in the two groups was not demon- 


strated by the authors (x? = 1.95; P > .05). 

We did not believe that these results could be compared with 
those of Noble small bowel plieation. According to data presented 
by the authors today; the 58 patients had undergone a total of 66 
previous operations (an average of 1.1 opeations per patient). 
Thus, these were not the type of patients in whom anybody would 
have done a Noble plication. The Noble plication was devised for 
patients with several previous celiotomies for recurrent small 
bowel obstructions due to intestinal adhesions. In some instances, 
patients had undergone as many as 14 previous operations, as did 
one patient in our own series. Noble plication has beer somewhat 
discredited in more recent years, because several authors have 
reported considerable morbidity following plieation. In my series 
of 16 patients with five or more prior obstructive episodes who 
subsequently underwent a Noble plication, only ore genuine 
recurrent small bowel obstruction developed during a follow-up 
period of five years. In most patients, following plication, the 
small bowel loops became tridimensionally anchored to adjacent 
loops and to the anterior abdominal wall due to adhesions. 
Consequently, radiological pietures showed air in the small bowel 
even in the absence of actual obstruction. Radiological pictures 
such as the above in patients complaining of ill-defined symptoms 
occasionally led to an erroneous diagnosis of intestinal obstruction, 
and even to useless celiotomies. As we pointed out more than ten 
years ago, radiological studies of the upper gastrointestinal tract 
with hydrosoluble contrast media were extremely useful to lead to 
the correct diagnosis and to avoid unnecessary operations. A 
review of the literature and our own experience showed that when 


= . . a true intestinal obstruction developed in patients with Noble 
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plication, it was always related to a technical failure in the 


performance of the operation or to the performance of an incom- 


plete intestinal plication. This above is not intended to allege that 
Noble plication is a perfect operation. It has severe shortcom- 
ings. 

RALEIGH WHITE III, MD, Temple, Tex: About 26 years ago I first 
utilized this method of long tube splinting of the small bowel after 
release of massive adhesions in patients with intestinal obstruc- 
tion. Most of the patients had already undergone previous multiple 
operations with simple lysis of adhesions, and the adhesions with 
obstruetion had recurred. I subsequently reported my early expe- 
rience at a meeting of this Association in Colorado Springs, Colo, 
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in 1954, in discussion of a paper by Gordon Smith of Los Angeles. 
Of the original group of 32 patients followed up for periods cf to 11 
years, there was one patient with documented recurring obstruc- 
tion who had to undergo subsequent surgery. 

I want to make the point that these are seriously ill patients. 
They have massive adhesions. They usually have undergone 
multiple operations and principally failure with simple lysis. You 
all know this type of patient, who has multiple abdomina! sears 
and often is a narcotic addict. 

I do note that in the authors' series of the 58 patients, 20 had 
either a single adhesion or minimal or few adhesions, grade I or 
grade II. I certainly agree that in this type of patient we would not 
recommend long tube splinting. The manipulation of the bowel 
and the morbidity and the discomfort of the patient with the long 
tube splint for 10 or 12 days is really not justified for simple, 
single, or few adhesions. What we are really talking about is 
massive adhesions, and I note that of the 11 patients the authors 
reported in the category of massive adhesions, six of them were 
splinted, and of that six, three experienced recurrence with a 50% 
failure rate. I really can’t explain this. I don’t blame the authors 
for being disenchanted with splinting if they had a 50% failure 
rate in the complicated cases, which are the ones we are really 
talking about. 

From communications with surgeons across the country through 
these years and the many reports in the literature in which 
modifications of the splinting technique have been suggested, 
together with Joel Baker's reported experience, (the Baker tube is 
a real advance) it would appear to me that it still has a place. 

One last point. I would remind you that long tube splinting may 
be of value prophylactically to prevent intestinal ebstruction in the 
high-risk patient who has had massive denuding of peritoneal 
surfaces, as in pelvic exenteration. Gene Bricker often related to 
me his opinion that long tube splinting is an important modality in 
preventing postoperative obstruction following this type of 
surgery. l 

ALLEN M. BoypeEN, MD, Portland, Ore: I became interested in 
the Noble plieation many years ago, and in various discussions, 
have reported our cases. I became disenchanted with the procedure 
and disappointed by the complications that resulted, including late 
obstructions. I was impressed by Joel Baker's report a number of 
years ago, and since that time have utilized the long tube that 
bears his name. 

The statistics reported by Drs Brightwell, McFee, and Aust 
concern me, for certainly many of the patients included in their 
study would not have undergone intubation at the Portland Clinic. 
I do not use any kind of splinting in simple obstruction, in 
nonoperative obstruction, or when few or single adhesions are 
present, but reserve its use for patients with massive adhesions, 
using it either prophylactically or following the release of obstruc- 
tion. | 

We prefer the Baker tube, and I recommend it to you. It is 
stiffer than the others, so that one can expect the intubated bowel 
to lie in gentle loops that will not obstruct with the tube in place, 
and hopefully will remain adherent similarly in the future. 

One can predict varying degrees of postoperative ileus when the 
bowel is denuded to this extent and handled as much as is 
necessary in passing the tube. This complication one must aecept 
in order to avoid mechanical obstruction in the postoperative 
period. Such a complication is tragic and can be avoided when 
intubation is properly used. I believe the answer, Dr Brightwell, 
may be that you and your associates should be using the stiffer 
tube and using it only when extensive adhesive disease is pres- 
ent. 
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Jace D. McCartuy, MD, Albuquerque, NM: As is evident from 
*the Gscussion so far, we really don't have a significant cortrol 
group -hat we can rely on when looking at these matters. We really 
don’t Enow if the maneuvers that we are doing are successful. 

Some years ago before this audience, I described my own 
satisfsction with the Childs-Phillips plication, and I continue to 
expemicnte the same satisfaction. The number of patients now 


invol-ed is approximately 50, and in that entire group net Bhs. = 
.. returned, because we wished to leave it in an arbitrary number of 
. days, usually 15. 


been Sut one reobstruction. 

In«ice the authors report a recurrence rate of nine in 25: oone | 
group and four of 30 in the other group. This would seem t» imply 
that the frequency of intestinal obstruction after the opera-iors as. 


us wald automatically think. $ 
When faced with these problems and the surgeon has cone an 
enteralysis, he really has several options open to him. The first - ^ 
optiox is to do nothing, as these authors have described, aad drop | 
the =rosely damaged small bowel back into piace The second 


optioa is to put down a long tube. Pd 


The Baker tube is widely used, I believe. I think pedis E... 
moreeommonly used through an enterotomy brought thro igh the 
abdominal wall, which, compared with the nasal route, cbviabes 
. some-ef the complications listed. —  — 

A fird option after denuding the small bowel in its entes ysis: | 
is to 35 the Noble plication. The Noble plication i is probab y not a T. 


very 3opular operation for several reasons. One, as pointed ovt, is E 


that * is tremendously time consuming. The frequency of cramp- 


ing a&xiominal pain and intestinal fistula seem to be inorcinetely T 
highswith i. — — : i» 


A fourth option is the so-called transmesentery plication. thatof 
Child& and Phillips. In my own hands it has been extraordinarily - 
safe and, perhaps even more POPATA than that, e a: A 
effective. 

So, »n a prophylactic basis, 


effective, it is a maneuver that has to be selected with care. 
Fraperic W. TayLor, MD, Indianapolis: I come from Noble - 
country, and from Noble’ s hospital. We became disenchanted Seth: 


this p»oeedure because in a number of his patients, and ours, too, - 


who were reoperated on either for obstruction, gallbladder, or 
other 2auses, the plication had completely disappeared. In these 
easesmature had taken its own course in Wopo: The plication was 
no lozzer there. -tE 
Dig McFEE: It is always extremely unsettling to one when his 
own patients and figures tend to refute firmly preconceived - 


notions. Those of us who have had the privilege of training—and a - ; 
number of us in San Antonio did—at the University of Minnesota _ 


really believe that the alimentary tract was established te be 


intubeted either from above or below; we do so frequently. To find — 
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after taking down a great many | 
adhesions, I will often do the Childs-Phillips plication. Admittedly, _ E 
it is mot to be used in everybody, and even though safe and ~ 


uU e 


that it may not be the best procedure is unsettling indeed. 
With regard to specific questions, I can provide some answers. 
Dr Pollock, we did not find a definite plication effect on those 


: patients who underwent reoperation. A signal for removing the . 
tube was tle return of peristalsis, as evidenced by audible bowel 
= sounds. Having removed the tube, we waited 24 hours before the 


patients were allowed to tolerate any diet. Frequently, however, in 


this series, we fed patients around the tube after peristalsis had 


Dr Pollak, I am grateful for the fact that you did the statistical 


. analysis on our study. We did not do so simply because we thought 
descrbed is astoundingly great, I think greater than what pe of 
ti 


the samples were far too small for such manipulation. Addition- 
ally, we dic not do any Noble plications and have not done any in 


M our hospita: to my knowledge. 


Drs White and Boyden, we agree completely that a tube 


. plication is an operation that should be reserved for the person 


who is seriously ill and who has undergone much obstruetive 


difficulty. Drs Smith and McCarthy, we are grateful for the 
comments that have amplified our review so much. 


This stucy obviously suffers from a number of deficiencies that 
 Ithink are quite evident. Primarily, it is a retrospective study. We 


2 Vaid not have prospective control of the patients who were entered. 
; . The selection of treatment, as Dr Brightwell pointed out, largely 


came down to the preferences of the individual staff man at that 
time, and, ss is true in every other hospital, staff preferences are 
- occasionally forceful and over-ride a great number of other 


considerations. Nevertheless, when examined, the patient popula- 


tion. in each group is, I think, a fair, equal distribution that could 

. not have been improved had we randomized for all obstruetions 

the patients coming sequentially over the same period of time. 
The peried for operative procedures extended from the opening 


af the hospital in October of 1968 to Dee 31, 1971. The follow-up 


period ended on Dec 31, 1975. Although the patients have been 


followed up for from one to seven years, the average follow-up 
. period for each individual patient is two years. Some of our 

J patients have simply disappeared from San Antonio or from the 
» purview of the Bexar County ea aes district, and are never 
. heard from again. r 


In general, intubations were through the mouth or the nose. 


UR Very few have been done through a gastrostomy, and, up until 
. 1971, almost none through an enterostomy route. 


We would conclude, with our discussants, that obviously we have 


| 3 overtreated the patients with a single band. Similarly, many of the 
|. patients who had peritoneal syncytia have probably been under- 


. treated. We are concerned with this latter kind of patient, and we 
would emphasize that a 50% recurrence rate in this group of 
patients after intubation is one of the principal points of the study 
that we wish to peng to the attention of the group. 
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Colonoscopic Decompression 


of Massive Nonobstructive Cecal Dilation 


John S. Kukora, MD, Thomas ü Dent, MD 


4 


A é 4 - > 


i 
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* During the past three years, six pep with massive - 
nonobstructive cecal dilation were treated by the surgical endos- 


copy service at the University of Michigan Medical Center. Case 


reports are presented of the five patients for whom decompres- | 
sion of the colon distention using the flexible fiberoptic colono- 
Scope was successful. The sixth patient for whom nonoperative - 


- 


decompression was unsuccessful died following. tube cecos- 


tomy. Colonoscopy, in our hands, has been a safe and effective ; 


method of nonoperatively decompressing the dilated cecum in - 
seriously ill patients with a Variety of severo associated condi- 
tions. 6 

(Arch Surg 112:51 2-517, 197) 


£> 


ince the first description of massive tones oM 
dilation of the colon by Ogilvie, there have been 
several series of patients with this unusual condition. 
reported.** Because of the real threat of cecal rupture if 


this dilation is not corrected, cecostomy has been recom- 


mended if colonic distention persists or if the cecal diam- 
eter is greater than 9 cm.‘ Both cecal perforation. and 
prophylactic cecostomy are associated with a significant 

mortality." Within the past three | years, we have success- 
fully treated five patients with massive, nonobstructive 
cecal dilation by nonoperative decompression. ung d 
flexible fiberoptic colonoscope. . IN 


REPORTOFCASES —— — — 


Case 1.—AÀ 50-year-old woman was admitted to hospital for 


treatment of recurrent urinary tract infections and cFronic right | 


oit fr publication Dec 8, 1976. 

From the Department of Surgery, Section of General Surgery, University | 
of Michigan Medical Center, Ann Arbor, 

Read before the 84th annual meeting of the Western Surgical Society, 
Coronado, Calif, Nov 17, 1976. 

Reprint requests to University of Michigan Medieal Center. Ann Arbor, 
MI 48109 (Dr Dent). 
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flank pain. An intravenous pyelogram demonstrated extensive 


right pyelolithiasis. She had a right hemiparesis, dysarthria, and a 


. mild expressive aphasia from a stroke seven years prior to 


admission. She underwent right py elolithotomy through a retro- 
peritoneal flank incision. A small inadvertent tear in the peri- 


. toneum was recognized and repaired. On the second postoperative 
. day, she complained of crampy abdominal pain. Her abdomen was 


distended and diffusely tender. Abdominal roentgenogram (Fig 1, 
top left) showed a dilated colon with a cecal diameter of 12 cm. On 
the third postoperative day her abdomen was still distended and 
her cecal diameter had increased to 13 em (Fig 1, top right). 4 185- 
em flexible | fiberoptic colonoscope was passed transanally through 


= the colon into the distended cecum, and the colon was decom- 


pressed by aspiration. A roentgenogram immediately following 
colonoscopy (Fig 1, bottom) demonstrated excellent decompression 


. of the colon. Bowel function returned over the next two days, and 


the patient made an otherwise uneventful recovery and was 
discharged from the hospital seven days later. 
Case 2.—A 50-year-old man was admitted to hospital for treat- 


ment of persistent hypercalcemia. A biopsy specimen of a skin 
 nodule was interpreted as metastatic, 


poorly differentiated 


spindle cell sarcoma. Roentgenograms demonstrated metastases 


to his spine and pelvis. A bone marrow biopsy also showed 
metastatie disease. Because of complaints of abdominal discom- 
fort, the patient's colon was studied by barium enema, which was 
interpreted to be normal. Following the barium enema, he was 
given magnesium citrate to evacuate his colon. Massive abdominal 
distention rapidly developed. Abdominal roentgenogram (Fig 2 


top left) demonstrated colonic dilation with a cecal diameterof 13 


em. This dilation was unchanged 24 hours later. The flexible 
fiberoptic colonoscope was advanced into the cecum, and the colon 
was decompressed by aspiration. A roentgenogram immediately 
following this procedure (Fig 2, top right) demonstrated excellent 
decompression of the colon. A follow-up roentgenogram three days 


. later (Fig 2, bottom) showed no recurrence of colonic dilation. He 


remained free of abdominal distention until his discharge. 

Case 3.—A 60-year-old woman with chronic renal failure of 
unknown etiology received a related renal transplant. She had a 
past history of severe hypertension, diabetes mellitus, gout, 
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periear itis, and had sustained a myocardial infarction se-en 
mon- asprior to transplantation. On the second postoperative day, 
because of oliguria and signs and symptoms of congestive heart 
failume she underwent hemodialysis, with symptomatic impreve- 
men: €n the fifth postoperative day, massive abdomina. distan- 
tion 3ev»eloped despite continuous nasogastric tube decompression. 
An abeominal roentgenegram (Fig 3, top left) demonstrated 
colomx Tilation, with a cecal diameter of 12 em. Sigmoidoscopr and 
placem-nt of a rectal tube failed to relieve the distent.on. “he 
flexinie fiberoptic colonoseope was passed into the cecum and zhe 
colos eecompressed by aspiration. A roentgenogram of the 
abdemen following this procedure (Fig 3, top right) demonstrated 
correeton of the cecal distention, which did not recur (Fig 3, 
bottom.. Bowel function returned within 48 hours. 

Case 4.—A 66-year-old woman was admitted to hospital for 
trea-m- nt of acute cholecystitis. Previous history included mi ral 
insucency with congestive heart failure, left nephrectomy for 
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Fig 1.—Case 1. Top left, Abdominal roentgenogram showing 
dilated colon with cecal diameter of 12 cm. Top right, 24 hours 
later, showing increase in cecal diameter to 13 cm. Bottom, 
Immediately following colonoscopy, showing complete resolution 
of colon dilation. 


perinephrie abscess, and severe postnephrectomy respiratory 
insufficieney requiring prolonged ventilatory support with a 
respirator. Urgent cholecystectomy was performed following 
failure of antibiotic therapy. Postoperatively, renal failure, pneu- 
monia, and severe metabolic encephalopathy developed. On the 
seventh pestoperative day, massive abdominal distention with 
diffuse abdominal tenderness developed. Abdominal roentgen- 
ogram (Fig 4, left) demonstrated colonie distention with a cecal 
diameter ef 14 cm. A flexible fiberoptic colonoscope was passed 
into the right colon, and the bowel was decompressed by aspirat- 
ing liquid stool and gas. A roentgenogram (Fig 4, right) following 
the procedure showed disappearance of the severe cecal distention 
but persistant mild colonie distention. Normal bowel function 
resumed within 48 hours, and the patient made a slow but 
complete recovery. 

Case 5.—A 59-year-old man was admitted to hospital for drug 
treatment of small-cell carcinoma of the lung metastatic to bone 
marrow and pelvic bones. Past history included a laryngectomy 
and radical neck dissection for squamous cell carcinoma of the 
larynx eight years prior to admission, and a previous myocardial 
infarction. A chest roentgenogram showed a massive pleural 
effusion. He had signs and symptoms of congestive heart failure. 
One week following admission, abdominal pain and massive 
abdominal distention developed. Abdominal roentgenogram (Fig 
5, left) demonstrated a cecum that measured 15 cm in diameter. 
The flexible fiberoptic colonoscope was advanced to the cecum, 
which was then aspirated of gas and licuid feces. An abdominal 
roentgenogram (Fig 5, right) immediately following colonoscopy 
showed resolution of the cecal dilation. Normal bowel funetion 
returned within 48 hours. He died of metastatic carcinoma and 
sepsis two»weeks later. Cecal dilation did not recur, and an autopsy 
examination failed to reveal intestinal pathology. 
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COMMENT 


Cecal dilation in the absence of organic obstruction of 
the colon was first reported by Ogilvie in 1948.' Although 
this phenomenon is uncommon, it is not rare. Adams? 
reported 20 cases from Strong Memorial Hospital 
occurring over a 12-year period, and Norton and his 
associates? saw four cases in one year at Denver General 
Hospital. 
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Fig 2.—Case 2. Top left, Abdominal roentgenogram 24 hours 
following barium enema, interpreted to be normal, showing 
dilated colon with cecal diameter of 13 cm. Top right, Immediately 
following colonoscopy, showing decrease in colon dilation. 
Bottom, 72 hours following colonoscopy shows continuing 
decompression with movement of barium distally. 


The observation that this dilation, if not treated, will 
frequently result in cecal rupture with a high mortality 
(46% in the series reported by Wojtalik et al‘) has led most 
investigators to recommend prophylactic decompression by 
tube eecostomy. Unfortunately, cecostomy is also asso- 
ciated with a high mortality (three of 14 patients died in 
the series reported by Adams’). 

There are many reasons for this high operative mortal- 
ity. Invariably, patients in whom nonobstructive colonic 
dilation develops have severe associated diseases, including 
nongastrointestinal neoplasms, extra-abdominal trauma, 
respiratory or urinary tract failure and sepsis, cardiac 
disease, alcoholism, and pancreatitis.2* Even the most 
minimal operative procedure is extremely dangerous to 
these patients. All of our five patients had severe asso- 
ciated diseases (renal failure, sepsis, cardiac failure, metas- 
tatic cancer, respiratory insufficiency, and immunosup- 
pression following renal transplantation). 

Until now, the recommended treatment? of patients 
with nonobstructive colonic dilation was nasogastric 
decompression, correction of treatable associated diseases, 
and operative decompression of the colon by tube cecos- 
tomy if cecal dilation persists or if the ceeal diameter is 
greater than 9 to 12 cm. 

The possibility of nonoperative decompression for cecal 
dilation was suggested by Euphrat,? who speculated that “a 
long maneuverable tube, such as Seldinger eatheter, in the 
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hanes of a radiologist experienced in arteriography, under 
fluoroscopic control,” might decompress the colons cf such 
patierts. Ghazi et al* reported the first successful reduction 
of a Sgmoid volvulus using a flexible fiberoptic coleno- 
scope, and suggested its use to decompress volvulus of 
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Fig 3.—Case 3. Top left, Abdominal roentgenogram showing 
dilated cecum (diameter 12 cm) and distended small intestinal 
loops. Top right, Immediately following colonoscopy, showing 
resolution of cecal dilation but no change of small intestine. 
Bottom, 72 hours following colonoscopy, showing slow resolution 
of ileus wih movement of gas from small intestine into left side of 
colon. 


areas of ihe colon proximal to the sigmoid colon. 

During the past three years, we have successfully decom- 
pressed the colons of five patients with massive nonob- 
structive cecal dilation using the flexible fiberoptie colon- 
oscope. *n attempt to decompress the dilated cecum of a 
sixth patient during this time was unsuccessful, and 
despite a subsequent decompressing cecostomy, this 
patient cied. Therefore, since our first successful decom- 
pression using the colonoscope in 1973, we have success- 
fully decompressed the dilated colons of five of the six 
patients in whom the procedure was attempted. One of 
these five critically ill patients died (of metastatic disease), 
but the ether four survived and were discharged from the 
hospital. There were no complications of the procedure, and 
recurrent cecal dilation did not develop in any patient 
following successful colonoscopic decompression. All of 
these five patients would have undergone cecostomy if 
colonosecpie decompression had failed, and therefore were 
spared the known hazards of this operative procedure. 

Colonoscopy is usually performed following vigourous 
cleansing of the colon with oral cathartics and multiple 
enemas. Obviously, oral cathartics are hazardous in 
patients with adynamic ileus and colonic dilation. Most 
patients in our series had already been given several 
enemas that were unsuccessful in decompressing the colon. 
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Fig 4.—Case 4. Left, Abdominal roentgenogram showing dilated colon with cecal diameter of 14 cm. Right, 
Immediately following colonoscopy, showing resolution of cecal dilation but mild transverse colonic disten- 
tion. 





Fig 5.—Case 5. Left, Abdominal roentgenogram showing massive 
cecal dilation measuring 15 cm in diameter. Right, Immediately 
following colonoscopy, showing complete resolution of cecal 
dilation. 
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Passare of the colonoscope into the right side of the calon 
* threugh unprepared bowel is moderately difficult and 
time-consuming. Our one failure was because feces 
prevented safe visualization of the lumen and passage of 
the cownoscope. The average time for the procedure in dur 
serxs was one hour. The procedure obviously should be 
per^ormed by an experienced colonoscopist. Althouga we 
did net have any complications, the risk of perforation 


must be higher than in routine colonoscopy cf well- 
preoased bowel Somewhat to our surprise, the massive 


diletien of the colon made the insertion of the colonoscope © 


easer than we had anticipated. Even the patient (case 2) 
whe had just undergone 2 barium enema examinatior was. 


no more difficult to examine and treat with the colonoscope 
than the other four pene. nenne barium coating of the 
bovel 


Ancher benefit of an REM at colonoscopic dii: 


pressien is that any obstructing lesion causing the cecal- 
diletim can be identified. This eliminates the need “er a- 


barum enema examination to rule out an obstrueting | 
lesion when the cause of the cecal dilation is unclear. — 


I” olonoscopy reveals any evidence of ischemic eselon 


(bleody drainage, purple or friable, hemorrhagic mucosa) | 
the procedure should be terminated immediately and lapa- 

rotems carried out. Evidence of perforation (peritonitis, 
frea iz traperitoneal air) is, of. course, a contraindicatiom to 
eolencseopy. f 
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Discussion 
S Martin LINDENAUER, MD, Ann Arbor, 


Arca S eurg— 


| Mich: In 1973 we 
rep»rt.d an interesting series of four patients who experienced 


perforation of the cecum due to massive nonmechanical colon 
obstructioa and dilation. This had first been described by Ogilvie 
in 1948, and subsequently this phenomenon has been referred to as 
the Ogilvie syndrome. A review of the literature up until 1973 only 
disclosed 12 similar instances. 

The potential for cecal necrosis and perforation secondary to 
mechanical obstruction of the left side of the colon is a basic 
surgical phenomenon with which few find any reason to disagree. 
Ischemic necrosis due to massive nonmechanical dilation of the 
colon is less common and certainly less well recognized. However, 
subsequent to the four cases described in 1973, Adams has 
described 20 cases over a 12-year period, and Norton has docu- 
mented an additional four such instances. - 

We sought to emphasize the observation that nonmechanical 


obstruction could be severe enough to cause cecal necrosis, and 


that this could be avoided by prompt surgical intervention. We 


advocated. as did Adams, the use of cecostomy as a simple and 


effective method of dealing with the massively dilated cecum in 
danger of ischemic necrosis. Today, Dr Dent has shown us an 
additional method of dealing with this problem that clearly is more 
simple and can be accomplished with less morbidity and mortality, 
and that appears to be equally effective. F 

I believe several of the points he has brought out should be 
underscored. The potential for ischemic necrosis is present in any 
patient with a dilated colon that exceeds 9 cm in greatest 


— diameter. S nd RSS 


Treatment by means of repeated. enemas, rectal tubes, and 
conventional sigmoidoscopy to 25 em generally is not sufficient to 
deal with the massively dilated right side of the colon. Decompres- 
sion through the long colonoscope can be effective, and such a 
nonoperative technique is preferable, since these patients are 
invariably quite ill with other severe and debilitating systemic 


diseases, 


In the absence of an experienced endoscopist, or if there is 


: evidence of ischemic necrosis already present, surgical interven- 


tion should be undertaken to avoid frank perforation and gross 
soilage of the abdominal cavity. However, colonoscopic decompres- 
sion of the atonic dilated cecum is preferable, and represents a 
simple means of dealing with a potentially lethal problem. 

Dr Derr: Adams’ series and yours recommended tube cecos- 


 tomy. Adams’ series actually had a 25% mortality from tube 
cecostomy alone. — — 


I think one point ought to be obvious, but I will mention it. As Dr 


. Lindenau-r said, if there is evidence of peritonitis or if there is 


colonoscopic evidence of bowel death, such as purple or black colon 
or bloody discharge from the colon, that is a contraindication to 
continuing attempts at colonoscopic decompression. 


4 
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Total Proctocolectomy and Ileostomy 


Procedure of Choice for Acute Toxic Megacolon 


Kenneth R. Sirinek, MD; Carl E. Tetirick, MD; Neil R. Thomford, MD; William G. Pace, MD 


* Of 42 critically ill patients with toxic megacolon, 31 required 
emergency surgery, and 11 were treated without operation. Of 
the 11 patients treated by medical measures alone, there were 
two deaths (18%): one early, secondary to undiagnosed colonic 
perforation, and one late death from recurrent ulcerative colitis. 
Nine of ten survivors (90%) experienced continued morbidity, 
and five (50%) required subsequent elective surgery. Thirty-one 
patients required emergency operation for failure of medical 
treatment (19), colonic perforation (ten), and urcontrolled 
hemorrhage (two). Early and late morbidity was 7496 (two-thirds 
occurring after subtotal colectomy and ileostomy). Surgical 
mortality was 19% (8% over the last ten years). 

(Arch Surg 112:518-522, 1977) 


oxie dilatation of the colon is an acute, fu minating 
complication of ulcerative colitis, with an ineidence of 
1.6% to 8% for all cases'? and up to 20% during severe 
attacks of ulcerative colitis.* The exact pathogenesis of this 
dilation is unknown, but has been ascribed to an extensive, 
transmural inflammatory process with subsequent de- 
struction of the muscular coats, myenteric plexuses, and 
ganglia of the bowel.’ Opiates, belladonna akla.oids, and 
barium enema have been implicated as immediate precipi- 
tating factors.* '* 
Surgical management of toxic dilatation of the colon has 
always been accompanied by high morbidity and mortali- 
ty.*** This unacceptable complication rate after operative 


therapy promoted an interest in prolonged nonoperative 


management. This avoids the disadvantages of a perma- 
nent ileostomy, and has effected some prolonged remis- 


sions even after long periods of little or no improvement. 
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The risk of colonic perforation and the mortality of such a 
temporizing course of therapy, however, have proved too 
great to justify it." 

More recently, improved morbidity and mortality have 
been reported following the introduction of new surgical 
techniques. The pendulum of surgical management has 
swung from a defunctioning ileostomy or cecostomy, 
through subtotal colectomy, to one-stage proctocolectomy 
and ileostomy. In 1971, Turnbull et al' introduced their 
eolostomy-ileostomy decompression as the procedure of 
choice. In 1976, Fry and Atkinson" showed that a one-stage 
proctocolectomy was associated with the lowest morbidity 
and mortality. Because of these conflicting reports, the 
best treatment for toxic megacolon remains an enigma. 

This study was undertaken to evaluate our clinical 
experience in the surgical management of this problem. To 
assess any improvement in surgical management, results 
of operation during the past ten years were compared to 
results for the entire 25-year period. Surgical procedures 
and related morbidity and mortality were assessed and 
compared, to elucidate the best surgical approach to toxic 
dilatation of the colon. 


SUBJECTS AND METHODS 


. During a 25-year period, from Jan 1, 1951 to Dec 31, 1975, 1,276 
patients were admitted to the Ohio State University Hospitals for 
treatment of acute ulcerative colitis. A review of the clinical 
records of these patients showed that 42, or 3.3%, had a fulminat- 
ing episode of ulcerative colitis complicated by marked distention 
of a portion, or all, of the colon, as determined by roentgenograms 
of the abdomen. 


Clinical Data 


Twenty-three patients were men and 19 were women, with ages 
ranging from 16 to 71 years. None of the 42 patients had had a 
prior attack that was suggestive of toxic megacolon. In 27 
patients, the time interval from the initial symptoms of ulcerative 
colitis to distention of the colon was one year or less. In 21 
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Occurring in Patients With Toxic 


-Table 1.—Symptoms 
irl Megacolon 





.. patens, toxic megacolon occurred during the first episode of 
ulcerative colitis. The longest interval between the onset of the 
... disease and the complication of toxic megacolon occurred in a 64- 

yea-od woman who had had episodes of bloody diarrhea ever 


sinc ciildhood. 
— Except for three patients, the time interval between the onset of 


-attack in which toxic megacolon occurred and evidence of abdom- 


inal di-tention or colonic dilation averaged 18 days, with a range 
from f»ur days to ten weeks. One patient had had symptems for 


= fouz months, and in two others clinical signs of toxic di ation 
 dev*:0»ed within three and 12 hours. Twenty-six of the 42 pa-ients 


wer= transferred from other hospitals after the onset cf toxic 
dilac.o. of the colon. Sixteen of these patients had received whole 
bloce —cansfusions prior to transfer. Twenty-one had received 
intravenous corticosteroid therapy in varying amounts shortly 
befere-dmission to this hospital. 

Neaaly all patients had the classical symptoms of an acute 
exa»er»ation of ulcerative colitis: diarrhea, abdominal cramps, and 
rectal »leeding (Table 1). In less than one third of the patients, 
symrtems developed that would alert the clinician to systemic 
toxē t- or intestinal obstruction. Only 11 patients complained of 
chil & Twelve patients experienced a feeling of abdomiral »loat- 
ing. awd only 18 had vomited. The majority of patients were 
deseribed as appearing acutely ill, exhibiting tachycarcie and 
abd»mmal tenderness. However, a significant number of patients 


= were without dramatic signs of either intestinal obstruction or 


fulm nant illness. Less than cne half of the patients had rebound 
teneersess, and only 29 patients had significant temperature 
elevations with fever greater than 38.3 C. At the time dilatat on of 
the olen was established roentgenographically, abdominal d sten- 
tiom wss described as severe in 16 instances, moderate in ten, and 
milc ia eight. Eight patients had no evidence of abdominal 
dist»3f on on physical examiration, despite the presence of strik- 
ing 7»lenic dilatation on abdominal roentgenogram. 

La»eratory data on admission in the 42 patients incladed the 
follewimg findings: anemia in 24 pazients; leukocytosis in 25; a 
probnged Quick prothrombin time in 23; hypocalcemia in nine; 
hypealeuminemia in 26; hypenatremia in 15; hypokalemia m 17; 
and. yoochloremia in 24. The stools o? all patients were examined 
for we and parasites, and nene was identified. Dilatation cf the 
colom was described as generalized in 24 patients, confinec to the 
ascending and transverse colon in seven, to the transverse and 
sigraoi colon in five, and to the transverse colon alone in five. 


_Prowtosigmoidoscopic examination demonstrated inflammation 


and .eaderness of the anus in all patients. The mucosa of the 
recm and sigmoid colon was described as being edemztous, 


fria»e hyperemic, and typical of ulcerative colitis. 


Therapy 


— Iri- therapy included administration of systemic corticester- 
oidsim 37 patients; adrenocorticotropic hormone was also given to 
30 cf these patients. Antibiotics were given to 37 patients, and 
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whole blomd to 32. The average volume of blood required prior to  . À 


either operation or recovery without an operation was 2,000 ml. 
Toxic megacolon was treated by medical measures alone in 11 | 


patients, and by operation in 31 patients. 


RESULTS 
Elever of the 42 patients, or 26%, were treated by 


medical measures alone (Figure). Two of these patients - 


died (18-), one at seven days from perforation of the 


cecum, amd one at two years, during a recurrent attack of . 
uleerativ- colitis. Ten patients who survived the acute 
episode of toxic dilatation of the colon were hospitalized for _ 


an average of 26 days. Following resolution of their toxic 
megacolea, only one patient has remained asymptomatic. 
Five patients (50%) have required subsequent elective total 
proctocolactomy and ileostomy for intractable symptoms 
of uleerz-ive colitis, and three patients have had multiple 


hospitalizations. Medical treatment alone was associated - 


with an B% mortality and a 90% morbidity. 
Thirty-one of the 42 patients, or 74%, required an 
emergensy operation. The indications for emergency 


surgery :ncluded failure of medical treatment in 19 w 4 
patients, colonie perforation in ten, and uncontrolled — 


hemorrhage in two. When medical treatment alone failed, 
there wz an average interval of 15.5 days from the onset 
of toxie megacolon to the time of surgical intervention. 


Evidence of the delay in diagnosis associated with toxic | 


megacolea was manifested by the fact that seven patients 
had colomic perforation secondary to megacolon prior to 
admissioe to our hospital. Three patients experienced 
perforation of the colon while hospitalized; however, only 


one of these patients had had surgical consultation prior to 


perforation. 

Nineteen patients underwent emergency total proctoco- 
lectomy and ileostomy in one stage (Table 2). Ten patients 
were treated by less extensive procedures: subtotal colec- 
tomy wit’ either a mucous fistula or a Hartmann pouch. 
Two patients underwent relatively minor procedures, in- 
cluding cecostomy-ileostomy and transverse colostomy. 

Early -nd late complications occurred in 74% of the 
surgically treated patients (Table 3). The most common 
complicason was infection, accounting for 47% of the 
surgical morbidity. In two of five patients in whom 
abdomina! wound infections developed, their wounds 
subsequestly dehisced and they required operative 
repair. 

Six (18%) of the 31 patients died during the early 
postoperative period. The primary cause of death was 


subphrense abscess in two patients, a fecal fistula and 


dehiscenee of the wound in one patient, septicemia in one 
patient, renal failure in one patient, and one patient who 
was morbund when admitted to the hospital and had 
apparent y suffered brain damage from hypotension and 
hypoxia. 

To disern any improvement in emergency surgical 
treatment of toxic megacolon, we compared the results of 
emergency surgical procedures in the last ten years to the 


results of surgery for the entire 25-year period (Table 4). In 


the last n years, emergency surgical treatment in 12 


Th 
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TOXIC MEGACOLON 


MEDICAL TREATMENT ALONE 11 


RECOVERY 10 DIED | 


ASYMPTOMATIC | 


SYMPTOMATIC 9 
| ( 4 yrs) 


DIED | RE-HOSPITALIZED 3 


SURGERY 5 





|. Results of medical treatment alone in 11 patients. 





Table 2.—Surgical Procedures Performed in 31 Patients 
With Toxic Megacolon 























£ des Er No. of Patients 
NU. Total proctocolectomy, ileostomy 

=| Subtotal colectomy, ileostomy 10 

A 
EE 

E Table 3.—Surgical Complications Occurring ir 23 
E Patients Following Procedures for Toxic Megacolon 

MN No. of 

| LL. Surgical Morbidity Complications 

B. Infection 

E Abdominal wound 

NER srineal wounc 

E Subphrenic 

UN  Septicemia 


-| Cardiopulmonary 
=F - — 
| leal stoma 


Wound dehiscence i 


Table 4.—Comparison of Morbidity and Mortality 
Eri Following Medical Treatment Alone, Surgical Treatment 
É for Entire 25-Year Period, and Surgical Treatment for 
Last Ten Years 





E | No. of 
ba Treatment Patients Morbidity, % Mortality, % 
D Medical — 11 90 
T : rgical, yr 
& 25 31 74 
m. 1 58 
b. | Table 5.—Results of Surgical Procedures in 12 Patients 
m] During the Last Ten Years 
X E - 
Eq | No. of Patients 
Be. a3 f m 
ns os Morbidity Mortality Further 
ES fon RE F (58%) (8%) Surgery 
= [Total proctocolectomy, 
Eu ileostomy (N — 8) 


». | Subtotal colectomy, 
ileostomy (N = 4) 


3 l *Transferred with perforation. 
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patients resulted in improved morbidity (58% vs 74%) and 
mortality (8% vs 19%). The only postoperative death that 
occurred in the last ten years was that of a patient 
admitted with colonic perforation. Following emergency 
subtotal colectomy, mucous fistula, and ileostomy, the 
patient died with sepsis and renal failure on the third 
postoperative day. 

In this ten-year period, 12 patients underwent the 
procedures listed in Table 5. Among eight patients who 
underwent total proctocolectomy and ileostomy in one 
stage, there were no postoperative deaths, and only a 38% 
morbidity. All four patients treated by subtotal colectomy 
had postoperative complications, and included the only 
death in the last ten years. Of the three patients who 
survived subtotal colectomy, two required further surgical 
procedures. 


COMMENT 


Isolated references to colonic dilatation developing 
during fulminating colitis are found in the ease records of 
the Massachusetts General Hospital for 1933, 1937, and 
1941.'** In 1946, Chisholm™ reported a case of ulcerative 
colitis complicated by colonic dilatation, perforation, and 
peritonitis. Marshak and his associates" recognized this 
catastrophic syndrome in 1950, and named it “toxic mega- 
colon." Madison and Bargen* substantiated the proposed 
syndrome in 1951 when they reported an instance of 
unusual segmental colonic dilatation with reversibility in a 
patient with a fulminant relapse of chronic ulcerative 
colitis. Smith et al in 1962, and later Prohaska et al in 1964 
and Adams in 1973, have suggested that “toxic dilatation” 
of the colon is a more accurately descriptive term, and 
separates the syndrome from the chronic forms of congen- 
ital and acquired megacolon. °- 

Toxic dilatation of the colon has been reported to oceur in 
from 1.6% to 20% of all cases of acute ulcerative colitis. The 
series of Peskin and Davis,‘ Sampson and Walker,” and 
Binder et al^ all contained disproportionately large 
numbers of severely ill patients that tended to raise the 
incidence of megacolon. In more general series of eclitis 
patients, the incidence has been lower. McInerney et al’ 
and Goligher et al** found only 3% of their patients with 
gross colonic dilation. These reports agree quite nicely with 
our incidence of 3.8% in 1,276 patients with ulcerative 
colitis. 

The exact pathogenesis of the toxic megacolon syndrome 
is unknown. Histologic examination of colons removed at 
operation or autopsy shows extensive deep uleeration and 
acute inflammation involving all muscle layers of the celon, 
often with extension of the inflammatory process to the 
serosa. The depth and extent of the inflammatory process 
in the colon of patients with toxie megacolon are usually 
more marked than in the resected colon specimens of 
patients with severe ulcerative colitis without colonic dila- 
tation.” Presumably, the presence of widespread inflamma- 
tion involving all layers of the colon accounts for both the 
systemic toxicity (fever, tachycardia, abdominal pain and 
tenderness, leukocytosis) and the apparent loss of colonic 
muscular tone, resulting in dilatation of the celon. 
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Evicence of inflammation can be found in small a-te*ioles 
e (vasculitis) and myenterie or submucosal nerve plexuses. 
Severe damage to the myenteric plexus has been 3oted in 
isoleted cases, and the condition has been called “texic 
agemglionie megacolon." However, these latter findings 
are variable, and so probably vasculitis and inflammation 
anc destruction of myenteric plexuses are not res»ors ble 
for the syndrome. 

Cther factors that tend to promote high intrelummal 
pressures or decreased colonic muscular tone are theught to 
poss bly contribute to the colonie dilatation syndrome. 
Barium enema, aerophagia, opiates, anticholinergics. and 


hypckalemia have aa been implicated as either primary or 


secendary faetors.*^*** None of these appear to b» causa- 
tive, since cases of toxic megacolon have been reportec in 
them absence, and in many patients with severe colitis 
undergoing barium enema examinations, receiving opiates 
or anticholinergics, or having hypokalemia, toxic i d 
eolor does not develop. s 
The patient with toxic megacolon is usually severely ill 
with prostration, fever, tachycardia, dehydration, and 
abdominal pain and tenderness as well as dis-ention. 
Several investigators have emphasized the inconsistemcy 
between physical signs of abdominal distention anc zhe 
deg-»e of dilatation of the colon. Distention of the 


+ 


abdemen is frequently only mild to moderate, despite - 


dila-ation of a part, or all, of the colon. It is also important | 


to note that the symptoms that would alert the clinician to” 


systemic toxicity or intestinal obstruction occurred in oaly 


two thirds of the patients in this series. To make she 


diagnosis even more elusive, less than one half of zhe - 


patients had demonstrable rebound tenderness. Leukocy- 
tosis anemia, and hypoalbuminemia are common. 5 
Tae diagnosis of toxie megacolon is further complicated 


L) 


divided. At this center, corticosteroids are given as a part 
of the medical treatment of patients with toxie megacolon. 
Many patients previously treated with corticosteroids may 
require even larger doses of corticosteroids to avert a 
relative adrenal insufficiency precipitated by the stress of 
toxic megacolon. 

The first major decision in the treatment of patients 
with toxie megacolon is whether a patient can or should be 
cared for by medical treatment alone. The risks of medical 
treatmem are primarily related to the fact that the 
distendec colon is relatively inaccessible to rapid decom- 
pression, and perforation is a common complication. 
McInerney et al reported perforation in ten of the 13 
autopsy and surgical specimens.* Prohaska and his asso- 
ciates reported that 33% of their patients had perforation 
of the cotn at the time of hospital admission.” 

In the resent series, colonic perforation was the indica- 
tion for eperative intervention in ten of 31 patients, and 
accounted for the death of patients treated by medical 
measures alone. The gravity of delaying surgical interven- 
tion unti! after perforation has occurred is apparent from 
reports teat emergency operations performed because of 
perforation have a mortality rate of 80% to 85%.° 

Binder et al reviewed 497 reported cases of toxic mega- 


colon and found that medical treatment was successful in 


if the toxic dilation ushers in ulcerative colitis, as occurred E 
and Mungus et al,?* the authors have come to regard toxic 


in 50% of the patients in this series. The diagnosis of either 


toxi- dilatation or of acute ulcerative colitis may be 
obscured by this simultaneous presentation. Toxic dilata- 
tionef the colon may supervene so rapidly that a history of 
rectal bleeding and diarrhea may be overlooked. In tais © 


sett mg, the condition may be confused with either acute - 


divertieulitis and pericolie abscess, carcinoma, ischemic 
colitis or colonic volvulus. Here the correct diagnosis may 
be established by flat x-ray film of the abdomen and 
proctosigmoidoseopy. In all 42 patients in this series, 
procosigmoidoscopic examination documented the class- 
ical mucosal findings of aeute ulcerative colitis. c 
Medical treatment consists of general supportive 
measures and efforts to arrest the ongoing necrotic process - 
in the colon. Oral intake of fluids and food is withheld, and 
aspiration of the stomach via a nasogastric tube is. insti- 
tute& Careful correction of fluid and electrolyte deficits i is. 
accomplished by an intravenou: s infusion. Blood transřu- 
sions should be given to correct : anemia and hypoalbuni- 
nemia, or during significant colonic bleeding. Because 
frank perforation is a constant danger, broad-spectrum 


anti wotie repy | is. stem n yea po benefits 
cort i S c 


fè 


only 28.9= of the patients, and was associated with an 
overall mertality of 30.3%° The necessity of an operation in 
31 of 42 patients, or 74%, in this series confirms this high 
failure rave associated with medical treatment alone. In 
addition, medieal treatment alone resulted in continued 
morbidity secondary to ulcerative colitis in 90% of our 
patients. Five of the ten survivors of acute medical treat- 
ment underwent subsequent elective proctocolectomy and 
ileostomy for intractable symptoms. F 

In recest reports by Fry and Atkinson, Fazio et al, 


megacolon as a surgical emergency, and consider medical 
treatment to be resuscitative and preparatory to operation. 
An overal mortality of 18%, a morbidity of 90%, and a 
death secondary to a missed colonic perforation with 
medical treatment alone in our series tends to support this 
approach ĉo the problem. 

The seeend major decision in the overall treatment of 
patients with toxic dilatation of the colon revolves around 
what is the best operative procedure associated with the 


= least morbidity and mortality. Early reports of surgical 


therapy eentained forbiding mortality rates ranging from 


: 


30% to 75%.*+23 Klein et al” in 1960, and McInerney et al? in 
. 1962, propesed cecostomy as the procedure of choice, while 
-. Coleock* "avored ileostomy alone as the TE proce- 
dure. -— 

Peskin and Davis were the first A. demonstrate 


. improved mortality (16% vs 50%) with colectomy compared 
to ileostomy or cecostomy alone.' Subsequent reports by 
Roth et -1?' Judd,? and Ripstein and Wiener* have 
recommerded ileostomy and subtotal colectomy with 
either a mucous fistula or Hartmann pouch as the proce- 
dure of cheice for the acute management of toxic dilation 
of the colen. Operative mortality ranged from 0% to 18%. 


1 ve 
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Mungus et al also support this approach, and reserve 
| proctectomy- for patients with significant rectal kleeding.” 
. They believe that the markedly ill patient with this disease 
* cannot afford the additional stress, operating time, and 
- additional blood loss associated with proctectomy. 

The reports of Norland and Kirsner,* Jalan et al," Scott et 
al, and Binder et al^ suggest that the one-stage proctoco- 
. leetomy and ileostomy is the procedure of choice. In 1976, 
= Fry and Atkinson" reported an 11% mortality following 
total proctocolectomy compared to 41% for subtotal colec- 
tomy. The present series substantiates the improved 
morbidity (88% vs 100%) and mortality (0% vs 25%) for total 
proctocolectomy compared to subtotal colectomy. 

In 1971, Turnbull et al introduced the procedure of “blow 
hole” decompression of the colon and loop ileostomy." 


More recently, Fazio et al have reported an overall 
mortality of 9.8% and morbidity of 68% in 41 patients over * 
a three-year period. Fry and Atkinson were impressed 
with the results of the procedure of Turnbull in two 
patients, and believe that it may be the procedure of choice 
in selected cases of prolonged toxic dilatation of the eolon.'* 
Although this procedure has not been done at our institu- 
tion, it is interesting to note that both morbidity and 
mortality closely approximate the rates encountered with 
the more extensive surgical procedures. In addition, it 
would appear that this procedure is as hazardous as medical 
therapy for the patient with the silent and undiagnosed 
colonic perforation. Results from other centers utilizing 
this procedure are necessary before abandoning the 
already proved procedure of colectomy and ileostomy. 
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DISCUSSION 


Dr Pace: I thought perhaps we would have a little more 


; ** . controversy on the procedure that we have chosen. Since Dr 


- pe eae i is not a member of this organization and is not here to 
discuss his findings with the “blow hole” procedures, that is one of 
.— the things that we had looked at, and we did carefully r2view what 
i e had reported. 
His 95 patients underwent 65 "blow hole" procedures. Only 41 of 
those were his. We really couldn't find out what had happened to 
the other 24 patients, but in reviewing his statistics, it turns out 
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that all of them did eventually wind up with the same total 
colectomy at final analysis, or at least 38 out of the 41 that he 
reports on, and of the initial "blow hole" procedures, the mortality 
was approximately the same as that for our surgical patients. 

The one thing that we have learned from this is perhaps that 
this report should be given at a meeting of internists. The medical 
treatment of toxic megacolon is almost uniformly diastrous, and 
the mortality equal to that of the surgical therapy. 
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Carcinoma Obstructing the Left Side 
of the Colon 


Stany N. Carson, MD; Stuart M. Poticha, MD; Thomas W. Shields, MD 


® The clinical course, operative treatment, and results of 129 
patients with carcinoma obstructing the left side of the colon 
were reviewed. There were 64 cases of incomplete obstruction, 


all secondary to primary adenocarcinoma of the colon. Sixty-five | 


patiests had complete obstruction; 37 of these had primary 
adercarcinoma of the colon, and the rest, cancer from other 
primary sites, largely the genitourinary tract. The operatiens 
involving colostomy only or colostomy as part of a staged 


resection resulted in high operative mortality and low long-term 


surviwal, in addition to a high rate of postoperative sepsis. 
Results of operations involving primary resection of obs:ructing 
tumcr were superior in all the above factors studied. 

(Amh Surg 112:523-526, 1977) 


urrently, the choice of operative procedure for the 


treatment of primary adenocarcinoma obstructing 
the lft half of the colon is being questioned. Most reports, 
suchas those of Dutton et al,’ Ulin and Ehrlich," and Weich 
and Donaldson,’ support the concept of an initial decom- 
pres ang colostomy and subsequent resection of careinema 


obst-aucting the left half of the colon. However, data 


pressnted by Clark et al‘ and Fielding and Wells? imcieate 
that primary resection of such a tumor may result ir an 
improved long-term survival. The resection may be 
accomplished with either an initial primary anastomosis 


and proximal decompression, or by a modification of an 


initial obstructive resection. 
In an attempt to obtain additional data relative to this 


probem, we reviewed the records of those patients who © 
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had large bowel obstruction secondary to cancer involving 


. the left half of the colon and were subsequently treated 
 surgically at the Northwestern Memorial Hospital from 
. 1967 to 1972. A total of 129 patients who met these criteria 


were identified. 


SUBJECTS AND METHODS 
The patents were separated into two groups: those with 


complete obstruction and those with partial obstruction. Complete 


obstruction was based on criteria of absolute obstipation, the 
presence of decreased or absent bowel sounds, and the roentgeno- 
graphie evidence of distended large bowel. i 

The criteria for the presence of incomplete large bowel obstruc- 
tion were similar, except that obstipation was not present, or at 


the most was intermittent. In no instance was the roentgeno- 


graphic evidence of large bowel obstruction alone used to deter- 
mine a patient’s category. Sixty-four patients had incomplete 
large bowe obstruction based on these criteria, and all patients 
had primary adenocarcinoma of the left half of the colon. Sixty- 
five patients were considered to have had complete large bowel 
obstruction: 37 of these had primary adenocarcinoma located in 
the left half of the colon, and in the other 28 patients, the 
obstruction was due to an extrinsic tumor arising from a primary 
site other than the colon. 


RESULTS 


The average age was 69.3 years in the 37 patients with 


completely obstructing primary tumors of the colon. 


Twenty-three of the patients were men and 14 were 


women. F ve tumors were Duke stage B, 18 were stage C, 
and 14 were stage D. 


The initial surgical procedures were performed from six 
to 96 hours after diagnosis of complete obstruction, with an 


average delay of 18 hours. The average total duration of 


any symptoms prior to operation was nine weeks, but the 
median was only two weeks. There appeared to be no 
correlation between the duration of symptoms and resect- 
ability. 

Of the 57 patients with total obstruction, 28 underwent 
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b seven died as the result of septic complicatior s, and an 
w overall incidence of sepsis of 75% was noted in the colos- 
ho tomy only group. Of the 21 patients who survived, six 
s. - patients underwent. no further operative procecures; four 
of these. patients were dead within six months, and the 
E remaining two within one year. The other 15 patients 
. und "went subsequent. resection of the tumor. In six of 
these. patients, the resection was considered potentially 
curative, and in nine, palliative only. One patient in the 
ss sais group died within 30 days of the resection. The 
E length of survival was less than four years in four of the 
= . five surviving patients. There were no postoperative 
E deaths in the palliative group. However, fivc of these 
patients were dead within one year, and all had died within 
| three years. 
à E : n a Nine patients with a totally obstructing lesion of the left 
P i. . side of the colon underwent an initial primary resection of 
E * the tumor, with a protective proximal diverting colostomy. 
E ^ Seven of these procedures were considered as attempted 
nh ium cure, ,and t two as palliation only. There was one postopera- 
____ tive death in these nine patients, a mortality of 11%. Of the 
D. - six surviving patients in whom the resection was believed 
E Ai. be curative, four survived longer than four years. In 
those. patients undergoing resection for palliation, the 
. duration of life was less than one year. The morbidity for 
_ this latter group was high, and was mostly related to either 
. the pulmonary or cardiovascular system, with cne serious 
. septic complication. 
_ Sixty-four patients were found to have partial obstruc- 
m L tion of the large bowel due to primary adenccarcinoma 
. . located in the left half of the colon. The average age in this 
. group was 64.3 years. Thirty-three of the patients were 
e biis Three tumors were classified as Duke stage A, ten as 
3 i . Duke stage B, 33 as Duke stage C, and 18 as Duke stage D. 
ES A . The average duration of symptoms before operation was 
- — MA weeks, with a median of 5.6 weeks, and again no 
; - correlation between duration of symptoms and resect- 
— ability appeared to exist. All these patients underwent 
= either a mechanical bowel preparation or received nonab- 
sorbable oral antibiotic therapy preoperatively, or both. 
= Fifty-seven patients in this group underwent a primary 
P . resection. In 49 patients, the resection was considered 
potentially curative, and in eight it was considered a 
e D = aaliative procedure. There were four postoperative deaths, 
a Qu oe three i in the curative group and one in the palliative group, 
8 a mortality of 7%. The remaining seven patients under- 
GE VS pont colostomy only, also with one postoperative death. 
In those patients who underwent resection for cure, 25 
E NM long-term survivors, an overall survival of 51%. In the 
= eight patients undergoing a palliative resection, the 
A E average survival was 9.5 months, although one patient 
P. —. survived 42 months postoperatively. In the seven patients 
W . who had only a colostomy performed, five survived less 
3 Te than four months, one for eight months, and one for one 
` year.. Almost all of these latter patients died, with sepsis as 
— the outstanding clinical feature. 
i the 28 patients with complete obstruction of the colon 
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E en | ba n | pee to ahs other then a primary adenocarcinoma 
first 30 sao | a d 255. Six of the à 


of ‘the colon, the most common site of the primary tumor ° 


was the female genital tract, which accounted for 17 of the 


sites of origin of the obstructing tumor. Ten patients 
previously had undergone a curative resection of their 
tumor. Thirteen of the 28 patients had received irragiation 
to the abdomen or pelvis, but none was believed to have 


obstruction secondary to radiation enteritis or to postoper- - 


ative adhesions. The operative procedure in 25 of these 
patients was only a diverting colostomy, although in one 


patient an abscess was also drained. Thirteen of these | 


patients died within one month, an operative mortality of |. 


52%; the length of the survival ranged from six months or 


less in eight patients to one year in four. Three patients © 


underwent resection of the obstructed segment of the — 


large bowel, and two of these underwent proximal colos- 


tomy in addition. One patient lived for six months, one for - 


eight months, and one for 3!5 years. 
COMMENT 


As noted by Fielding and Wells* and Floyd and Cadh“ as ee 


well as by Minster,’ the prognosis is poor for those patients 
with findings of a complete large bowel obstruction due to 


tumor, regardless whether the cause is a primary tumor of 
the colon or is from some other primary site. Not only is the 


possibility of a curative resection minimal, but the opera- 
tive mortality and morbidity are high. This is especially 
true in those patients who undergo a decompressive «olos- 
tomy as the initial, and frequently the only, operative 


procedure. It has been suggested that patients who | 


undergo a resection of the obstructing lesion, either as a 
palliative maneuver or as an attempt for cure, fare some- 
what better. Unfortunately, even in this group the pestop- 
erative mortality is high, and the long-term survival is less 
than that seen in patients with adenocarcinoma o? the 
colon who do not have obstruction. 

In the present series, although patients with complete 
obstruction in whom a staged resection was completed had 
a low 30-day postoperative mortality, the long-term 
survival was minimal. Surprisingly, the patients who, even 
though they had a complete large bowel obstruction, 


underwent a primary resection of the left colon with a _ 


proximal protective colostomy had a postoperative mertal- 
ity similar to that observed in those patients undergoing a 
staged resection. More important, however, a better long- 
term survival was noted in this group. One half of these 
patients survived for four years or longer. 

Although the number of patients in the subgroup of 
primary resection of the obstructed left colon is small, it is 
apparent that this may be accomplished with an acceptable 
mortality, and appears to result in a better long-term 
prognosis than that observed in those patients undergoing 


a staged resection. Undoubtedly, this is primarily the — 


result of the selection of a more favorable group for the 
primary resection. Despite the inherent differences in 


selectivity in these treatment subgroups, the findings 


suggest that an exploration of the abdomen be done in 
patients with complete obstruction of the colon who ase not 
moribund, to determine the feasibility of a primary resec- 
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tioa, rather than doing only a decompressive colostomy as 
* the initial primary step. Although the number of patients - 
observed is not sufficiently large enough to unequiveeally 
Support this aggressive surgical approach in all such 
patients, a prospective randomized trial, as suggested by 
others, to compare the efficacy of a primary resection cf an 
obstructive carcinoma of the colon, as opposed to an initial 
decampression colostomy only, is strongly supported. 

This observation applies equally well to the patients with 
an extrinsic tumor producing obstruction of the colon. 
Alt»ough the possibility for resection of such an extrinsic - 
obsructing lesion is less likely, the performance ef a 
diverting colostomy alone, even if the patient survives the - 
proeedure, results in little satisfactory prolongation of life. 

In “act, with the attendant high mortality and the poor - 
patent survival after a ern colostomy in this ha 


tion, the efficacy of doing the procedure in many of these 
patients may be questioned. 
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Discussion - i. 


Wana H. REMiNE, MD, Rochester, Minn: I tend to agree with 
the sathors’ thesis that primary resection is by far the preferable 
procedure when it can be aeccmplished. Their mortality cf 25% in 
the »empletely obstructed group seems a bit high, but this may be 
due othe selection of patients. However, the long-term survival of 


51% am the partially obstructed group is quite commendable, ind. oe: 


shows a great deal of judgment in their treatment. 
It nas been my practice in the past, when encountering a | 
obstructing lesion, to have a long colon tube inserted inte the | 
rectam prior to surgery, and when the abdomen is opened, have 
someene reach under the drapes and pass the tube u» te the e 
obstructing area, guided by the surgeon, and, if possible werk pe: ' 
throazh the obstruction into the proximal portion of the uei. 
Decempression can then be accomplished. It is not always possible | 
to d» this if it is a completely obstructing lesion, but I ofer t to 
you ss a possibility and a means of escaping a very diffeult | 
situztion. 2 
If this cannot be accomplisned, then trocar decompressien cfthe — 
bowel is performed just proximal to the lesion, but including t in 
the area of the bowel to be resected with the lesion. 
The possible use of a side-te-side anastomosis to adjust the size 
. of the lumen is, I think, a very important consideration. I, for one, 
pref** to do an end-to-end anastomosis, but I think here is one 
oppcritunity where you can use side-to-side anastomosis and dit. 
the Emen accordingly, so that you car. accommodate for the arge 
size 3f the lumen above and the smaller size of the lumen below © 
it. | 
If tne condition of the bowel proximal to the lesion does not lend 
itsel to any type of anastomosis because it would not hold sature - 
satisfaetorily, then consideration should be given to an extensive 
Harsmann-type procedure, or, in some cases, if need be, even a — 
subtecal colectomy or a total abdominal colectomy with ar ileorec- - 
tostemy, getting back to where you can get good, substantial | 
tissue to work with. 


As nas been alluded to previously, there is a great opportunity Fi 


for ce» onoscopy to be of great T in  decompressing some of these a 
- patients. 7 v ov. 
HERBERT B. GREENLEE, MD, Sings, IE T Three years age we 
. presented to the Association an es 300, cases of acute large 
bowed obstruction. Our findings C oborate many of these 
authers’ points. The critical mature of t s problem i is Mae. de Wn 
by a high in-hospital mortality of 30% in 
cont-xbuted to ) SOI merak the ipm t the vast majority ere : 
related to assoc cia ed disease in € E 
TRS «t * x 
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. elderly pa-ients. In our analysis, we doubted whether primary 


resection «f the obstructing neoplasm would have improved the 
mortality. We assumed (perhaps incorreetly) that the lesser proce- 
dure woule help the patient survive the initial operation. 

The sec-nd point concerns the effective management of the 
primary neoplasm of the colon. Similar to the authors, we have had 
a very low long-term survival. At least one half of the patients 
never cam. to definitive resection of the carcinoma for a variety of 
reasons, ir-luding continued downhill course from the time of the 

| colostomy, metastatic disease, or high operative risk due to 
associated medical problems. This caused us concern, as we never 


— really had a chance to attack the primary neoplasm. 


I agree avith the authors that we should reevaluate whether 
there is a 5lace for a formal laparotomy when dealing with the 


completely obstrueting left-sided colon lesion, rather than simple | 
.. proximal c»eompression without formal exploration. I think it is 


. -appropriate to evaluate what goes on inside. Is there metastatic 
disease in the liver? Is there a chance for a curative resection? This 
should be done, of course, in the nonmoribund patient, as a 
significant number of these patients are desperately ill by the 
time the s rgeon evaluates them. 

If one can do a definitive procedure, I would fii resection of 
the tumor- construction of an end- descending colostomy, and 
either closare of the rectal stump or construction of a mucous 
fistula if the distal segment is long enough to reach the abdominal 
wall. Occasionally, subtotal colectomy with ileoproctostomy may 
be appropr ate. If resection and primary anastomosis of the left 


side of the colon is selected, it should be protected by proximal 


diversion i» those unprepared patients with considerable disparity 
in the diar eter of the transected ends of the bowel. 
The hig: initial mortality following the classic three-stage 


. approach and failure to effectively manage the carcinoma for 


long-term »alliation or cure justifies a more aggressive approach 
in selected good-risk patients. 
L. Beaty PEMBERTON, MD, Kansas City, Mo: I think primary 
carcinoma of the colon with complete obstruetion is the most 
challenging problem of obstruction in the left side of the colon. It 
seems to me that complete obstruction of the left side of the colon 
by carcinoma presents two distinet operative problems, and we 
must thinkselearly about them as we approach this patient in the 
operating mom. 
First, the obstruction causes dilation of the bowel with the 
threat of p rforation, and produces intestinal stasis, which allows 
a RN cor centration of both aerobic and anaerobic bacteria to 
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develop. Of. course, van iudi sofution for this problem is i^ 


decompress the dilated and obstructed colon by performing a 
. proximal colostomy. 

As the authors have discussed, the second major proklem is how 
- to deal with the obstructing carcinoma of the left side of the colon, 
. because the complete obstruction precludes mechanical bowel 
preparation and a dilated colon makes it very difficult to do a 
. resection and an anastomosis. Performing a primary resection and 
anastomosis in an obstructed left side of a colon involves a 
prohibitively high mortality and morbidity. 

The authors have pointed out that doing a resection without an 


. anastomosis and using a proximal end colostomy as a decompress- 


ing procedure is an acceptable and perhaps preferable way of 


solving both of these problems of obstruction and the primary 


carcinoma itself. The staged procedure may involve a higher 
morbidity, or at least as high a morbidity and mortzlity as the 
primary resection and colostomy. 

Recently, we have used a jejunal tube, like a Baker tube, to 
decompress the dilated bowel before doing the resection and 
proximal eolostomy. The postoperative consequence of this method 
of decompression has led to a leaking enterostomy, peritonitis, and 
pelvic abseess. Therefore, I would suggest that the proximal end 


_ colostomy after resection should be the only method for intestinal 


decompression, and I believe that no enterotomy should be 


.. performed to decompress the intestinal tract in these kinds of 
~ patients because the contents of the bowel are so highly infectious 
. and lead to a fulminating peritonitis. 


_ I would like to ask the authors two questions. First, did you use 


. any other form of decompression, like a Baker tube or a colotomy, 


to decompress the large or small bowel in patients who underwent 
primary colon resection and then colostomy, or had completely 
obstructing carcinomas of the left side of the colon? 

The second question involves the high mortality for the 37 
patients with complete colon obstruction from carcinoma who 
underwent initial decompressive colostomy. Sever of those 
patients died postoperatively. I would like to ask, did you open the 


-colostomy in the operating room? Did you use a mucocutaneous 
.. suture, or did you just open the colostomy without fixing it to the 


_ skin? In other words, do you think that spillage of colon contents 
from the colostomy site contributed to this excessively high 
PUT 

Dean Sauer, MD, St Louis: In complete, or virtually complete, 
Misaracton of the left half of the colon due to cancer, the 
distressingly high mortality seems to me to be due to the excessive 
surgical trauma of exploratory laparotomy and the almost 
universal use of right transverse colostomy. Extensive exploration 


_ does, indeed, establish the extent of the disease, and plans for 


immediate or future resection of the colon can be carried out, but 


. aren't we forgetting that it is the intestinal obstruction and not 


the cancer that must be immediately overcome? If this is so, and 
indeed it is, then all that is necessary is the decompression of the 
colon by cecostomy with a large 34 or 36 mushroom catheter with 
the simple technique of Stamm. The only surgical incision into the 
A aenda abdomen should be the 7.6- or 10-cem McEurney type 
. necessary to deliver the dilated cecum. When the ciagnosis of 


»- complete left-sided colon obstruction is made, one should avoid 
entering the abdomen for exploration at the primary procedure. If 


. one manages the cecostomy properly by assiduous irrigation with 


NG 500 ml of tap water every two hours, decompression is effective 


and prompt, the patient can be adequately prepared, the obstruc- 
tion (this is what is destroying the patient) overcome, and 
definitive radical resection done later. When transverse colostomy 
is done after exploration, you must know that another four to six 
days ensue before colostomy function and decompression begin. 
True, proponents of this regimen of treatment do know all about 
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the cancer's extent, but the combination of exploratory laparot- 


omy and transverse colostomy still has not effectively and imme- 


diately helped relieve the obstruction, as does the relatively 
atraumatic procedure of cecostomy with multiple continuous, 
adequate instillations and irrigations. Those who condemn cecos- 
tomy do not understand its necessary vigorous postoperative 
management. Cecostomy can be done with great facility umder 
local anesthesia in the poorest-risk patient. In summary, then, 
without reservation, it might be said that the surgeon who insists 
on primary abdominal exploration and transverse colostomy under 
general anesthesia can expect an excessively high mortality in 
left-sided colon obstruction. The surgeon who employs onlr the 
tender simplicity of adequate cecostomy may reasonably expect a 
diminuation of mortality in an admittedly lethal disease. 

Dr SHIELDS: I think that we have deluded ourselves into 
thinking that a staged resection with initial decompressive eolos- 
tomy is really a simple procedure. As shown by Dr Greenlee’s and 
our figures, 25% to 30% of these patients die within a month after 
the initial colostomy, and so even though it is a simple procedure, it 
is not very effective. I do support the use of the cecostomw, as 
mentioned by Dr Sauer. I think this is a neglected procedure, and 
if done properly and irrigated effectively it is an excellent way to 
obtain decompression of the bowel, and it should be part of our 
armamentarium. 

We prefer not to do a Hartmann procedure in our patients 
unless this is the only thing that can be done at that time. This 
procedure subjects the patient to another major procedure, and we 
would much prefer, if indeed we are going to resect the carcinoma, 
to do a primary anastomosis and protect it by a proximal 
colostomy or cecostomy. But certainly, if nothing else can be done, 
the Hartmann procedure may be employed. 

Dr ReMine's remarks are very cogent and particularly inferma- 
tive as to the various techniques that can be employed. As he said, 
it does require judgment, and one has to pick and choose the 
patient and the procedure extremely well. Our major message, 
however, is that the patients with complete obstruction should 
undergo exploration, unless the patient is in a preterminal state. 
Assessment of the disease should be done in the hopes that the 
tumor might be resected primarily. 

Even though the two subgroups, those with deeompressior only 
and those with primary resection, are certainly not the same 
beeause of patient selection, we believe that our data points out 
the possibility that a primary resection, under the appropriate 
cireumstances, which admittedly will vary from patient to patient 
and surgeon to surgeon is an effective way to manage the 
problem. Undoubtedly, if this approach is practiced widely, there 
is no question that the mortality will increase. However, I doubt 
that it would be much higher than the 25% or 30% experieneed in — 
those patients undergoing cecostomy or decompressive colostomy . 
alone. Certainly, the benefits obtained by promptly ridding the 
patient of his tumor burden as well as the inflamed and infected 
colon will improve the quality of the patient's life, and mar well 
prolong it signifieantly. 

When we mechanically decompress the bowel prior to resection, 
we usually do it just proximal to the tumor, so that this site of 
decompression is removed with the resection. We have not used 


intra-abdominal antibiotic therapy as a routine, but again, this 


varies from surgeon to surgeon. 
I might add that when we decided to review this material, we 
were indeed convinced that a primary resection was wrong, and - 


the initial decompressive colostomy was right. I think the figures _ t 


show that our impression was wrong, and I am sure that if many | 
of you go over your own records, you will find this to be true also. 
We seem to remember the good patients, but we very rapidly 
forget the bad ones. 
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Stromal Invasion of Cancer i in Pedunculated 


Adenomatous Colorectal Polyps 


Siznificance for Surgical Managemert 


Ns&inanya Okike, MD; Louis H. Weiland, MD; Markham J. Anderson, Sr, MD® Martin A. Adson, MD 


® Fifty-three patients were treated for pedunculated adenama- - 
tous polyps that contained foci of invasive cancer confined tc the 
strama. This entity is a stage of malignant involvement inteme- _ 
dia® between in situ carcinoma and frank infiltrative cancer that - 
invades the muscularis mucosae. Metastases to regional 
lymehatics were not observed. Local removal of such les:ons 


witkeut regional lymphadenectomy is adequate treatment. 
(arch Surg 112:527-530, 1977) 


LT 


his study concerns a stage of malignant involvement 
of pedunculated adenomatous colorectal polyps thet is 
intermediate between in situ carcinoma and frank infil-ra- 
tive carcinoma. Whereas the histopathologic charac-eris- 
ties of in situ and infiltrative lesions have been correlated 


wit® their clinical behavior, the transitional phase has not 


bee studied previously with respect to the incicence of 


regonal nodal metastasis- or the survival of trested 


patents. 

BER ocathologically, this intermediate stage shows carci- 
norsatous invasion of the subepithelial layer, with malig- 
nara changes confined to the stroma (lamina propria of 


the polyp, there being no invasion of the muscularis © 
mu osae. Although some pathologists suggest that “his — 


degree of invasion may be ignored in determining treat- 


ment,~* supportive data are lacking. We have stuciec this — 
phesomenon in the belief that knowledge of the true © 
metastatic potential of such focal invasion is essentia. to 


proser surgical treatment. =| | 2l 
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DEFINITIONS 


An adesoma of the large intestine is a localized benign prolifer- 


ation of *ne colonie epithelium that, with growth, becomes poly- 
poid. Grossly, the pedunculated adenomatous polyp consists of a 


head and a pedicle (Fig 1). Microscopically, this benign neoplasm is 


characterzed by replacement of the lining cells of the crypts by 


taller, mave slender, deeper-staining cells. There is loss of cellular 
polarization, and enlarged hyperchromatic nuclei are seen. In 


pedunculated adenomatous polyps, the stalk is usually formed by 
an outer ining of normal epithelium enclosing a core of lamina 
propria with its nutrient blood vessels and lymphatics. The 


presence »f the muscularis mucosae in the stalk is a variable 
feature usually related to the length of the pedicle. The junction 
between the head of the polyp and the stalk is represented 
microscom cally as the point of abrupt transition betw een normal 
and adenematous epithelium. 

An adenomatous polyp involved with in situ carcinoma has all of 
the histolegic criteria for carcinoma contained within the epithe- 
lial layer. The basement membrane is intact (Fig 2). On the other 
hand, clineeally significant invasive adenocarcinoma in an adeno- 
matous petyp is characterized by the presence of cancer cells that 
infiltrate through the muscularis mucosae into the submucosa (Fig 
3). Benign areas seen in these polyps may show varying degrees of 
atypia ans hyperplasia. In contrast, a polypoid adenocarcinoma 
contains me benign adenomatous tissue. 

In the transitional stage that we have studied, carcinoma 
invades the basement membrane into the stroma (lamina propria) 
without invading the muscularis mucosae. Malignant cells occupy 


a variable-area in the head (or stalk) of the polyp (Fig 4). Stromal 
fibrosis, presumably a reaction to malignancy, may be seen. 


SUBJECTS AND METHODS 


The recerds of 580 patients treated for pedunculated colorectal 
polyps cormaining cancer in the years between 1962 and 1971 were 
reviewed. Zxcluded from the study were villous tumors, adenoma- 
tous polyps involved with in situ carcinoma, polyps of familial 
polyposis, adenomatous polyps with carcinoma invading through 
the muscizaris mucosae, and polyps removed from patients who 
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Fig 1.—Pedunculated adenomatous polyp 
showing head and stalk (hematoxylin and 
eosin, x7). 


Fig 2.—Carcinoma in situ (arrow) is confined to epithelial layer. Lymphatic invasion is 
absent and local excision is therefore sufficient (hematoxylin and eosin, x 30). 


Fig 4.—Left, Pedunculated adenomatous polyp showing stromal reaction (circle) to 


Fig 3.—Polypoid adenocarcinoma without 
evidence of benign adenomatous tissue 
(hematoxylin and eosin, x 7). 





had previously treated or concurrent frank invasive adenocarci- 
noma of the colon or rectum. 

There remained 53 patients who were treated for adenomatous 
polyps that contained foci of invasive carcinoma confined to the 
stroma. Five hundred twenty-four sections from these polyps were 
studied. The extent of stromal invasion was observed. and partic- 
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cancer at head of polyp. Note that stalk is not involved and cancer cells have not invaded 
muscularis mucosa (hematoxylin and eosin, x 5). Right, Stalk in greater magnification 
( X 12) is free of cancer. 





ular attention was paid to invasion of the stroma in the stalk or 
pedicle, where a lymphatic vessel and nutrient blood vessels are 
present superficial to the muscularis mucosae. 

Also, data concerning the age and sex of patients, size and 
location of polyps, and type and results of treatment were 
obtained. 
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_ thes? lesions. 


Table 1.—Pedunculated Adenomatous Polyps With Fozal 
Carcinoma: Sex and Age Distribution in 53 Patients _ 


No. of Patients 


Table 2. —Size Distribution of Pedunculated 
Adenomatous Polyps With Focal Carcinoma in 53 
Patients 


Diameter of Polyp, cm 


" : " 
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Table 3.—Results of Treatment 


No. of Patients 


Alive & Free of Disease 
= (yr After Treatment) 
Lc TT GAY S ati: 


Surgical Procedure 
cal excision 
Solotomy & 
polypectomy 
3esection — 
Apcominoperineal 
resection — 


RESULTS | BER R 
The age of patients veried from 30 to over 89 years; ; 


nezrly three-fourths were between 50 and 70 years of age 


Ex assessed 


"E 
and Inia adenectomy constituted overtreatment of these 
lesions for these patients. 

Unfortunately, resective treatment involved risk or, 
inconvenience without increased benefit for these patients. 
Their awerage hospital convalescence was nine days. One 
patient died from cardiac arrest two days after abdominal 
perineal resection. Three other patients had major postop- 
erative eomplications: two had anastomotic leaks, and one 


hada wound dehiscence. 


: COMMENT 
In the great majority of patients with pedunculated 


-= polyps, the lesion can be excised through the proctoscope or 
KS colonoscope | and made available to the surgical pathologist. 
With the i increasing usefulness of colonoscopie procedures, 
- NS particularly. important that histopa athologic features 


relating to the potential for lymphatic metastasis be 


t - 
| Fee ^ 


The gathologist. can assume an. essential role in the 
evaluation of focal malignancy only if he receives a proper 
surgical specimen. The head and pedicle of the polyp must 
be sent intact, or be specifically identified, if the presence 


» and degree of malignant invasion are to be determined. 


This eru-ial decision cannot be made from a morcellated 
specimen 
The pathologist’ Ss examination of gross specimens with 
regard wo ulceration and firmness will aid in selecting 
sections that are most likely to contain areas of malig- 


E nancy. Disruption of the region of the basement membrane 


(Table 1). Nearly two thirds of the polyps were larger than 3 


1.5m in diameter (Table 2). The sigmoid (31 cases! and | 


recam (12 cases) were the predominant sites of involve- - 


mex; others were the descending colon (eight cases), — 


ascending colon (one), anc transverse colon onakaz 
‘Treatment had consisted of local excision of lesicns in 24 


patents (13 lesions had been removed endoscopically and | 
11 <y transabdominal polypectomy) (Table 3). Re əsection À 


patents (24 of these had colonie lesions, and th7ee, low 
rec al lesions. treated by abdominoperineal resection) 
Lymph nodes draining 
excsion were neither re 
Altaough none of these ] 
of metastasis and none has d € 
3 tc 12 years of paierai 


not prove tha 


examined histolegieslly. - 
had clinical evicence - 


it lymphati e metas 
On the ie other ha 


lymph nodes | that had been 


a” 


RT. 
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Ve conclude t that tese t tion 


Giger a involvement. V Ay 
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anc regional lymphadenectomy had been done for 27 | 


—- 
+ 


noma a duringthe 4 


and accompanying. fibrous scarring in the lamina propria 


are evidence of tissue infiltration. Special attention must 
be given to microscopic study of the pedicle at its level of 
transection, particularly if a muscularis | mucosae is pres- 


ent. The presence of invasive carcinoma beyond the muscu- 


. laris mueosae is an indication for regional lymphadenec- 
tomy. However, if malignant cells are unequivocally 
confined to the lamina propria, local removal without 
lymphadenectomy is adequate treatment. - 

Proper treatment based on histopathologic study de- 
pends or (1) precise definition by the pathologist of the 
degree af malignant invasion, (2) the s Surgeons under- 
‘standing of the metastatic potential of varying degrees of 
invasion, and (3) direct communication between surgeon 


and pathologist i in the management of specific malignant 
changes n pedunculated adenomatous polyps. 


In the review of our material, we have concluded that 
overtreatment resulted from imprecise pathologie defini- 
tion, misunderstanding or misinterpretation of a written 
report, or lack of direct communication between surgeon 


the 26. lesions treated by EC : and pathologist in some instances. 
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^bscultion: 


JJ E adasini of this report: that resection is not required for polyps 
1 C ‘whose malignant component is confined to the superficial layers. 
2 = As was so beautifully pointed out, the muscularis mucosze appears 
oto be the critical layer, and we know from our own experience, and 
. this has been well documented in the literature, that penetration 
a ER E carcinoma deep to the muscularis mucosae is or occasion 
- followed by lymphatic metastases. Our recommendation is that a 
formal cancer resection of the segment of colon involved is 
E ated when such penetration has occurred. 
T There is one point that I would like to make, and that :s to agree 
3 4 Sip bata! with the authors that close cooperation with the 
= pathologist is vitally important to the understanding of zhe nature 
Bat: us of that malignant polyp. 
Es I have one question I would like to ask. Is the follow-up period in 
5 = these particular patients any different than for patients with 
De benign polyps or other conditions of the colon? What we now have 
E is a situation where the pathologist has several different varia- 
tions of polyps to diagnose. One is the usual hyperplastic polyp 
. that is so common and we think of not any malignant significance; 
D -the pure adenomatous polyp-and we will get into tha- in just a 
a little bit in detail—and then intermediate grades of what we call 
= either mixed or villoglandular polyps; and then, of course, villous 
_ adenomas. 
a . We have had approximately 400 polyps removed at St Luke's 
: E. ad Hospital in the last several years, and Dr Harlan Spjut has 
combined this with some more polyps from the Methodist and the 
Ben Taub hospitals and put together an experience of 301 polyps 
from 611 patients. I was a little surprised that the sex incidence 
-~ was so nearly similar in these two groups. Dr Spjut has defined 
f. m adenomatous polyps as any polyp with anywhere from 0% to 20% 
p . villous component at its maximum. A mixed or villoglandular 
E. = polyp has between 20% and 50% villous component, and the villous 
B adenomas are the group that have 50% or more of their epithelial 
EV element being villous. 
= . The size is interesting in that, of course, the standard 0.5-em 
x i average diameter of hyperplastic polyps holds true in this series, 
but as the polyps become more villous in their mucosal component, 
cde are greater in size. 
Mosti important, the incidence of carcinomas in situ and invasive 
- carcinomas also increases as the amount of villous component 
increases, and this is where the careful analysis of histology is 
: important. 
p. THOMAS L. DENT, MD, Ann Arbor, Mich: I agree with the authors 
a = in their major point, that these polyps are probably adequately 
E Es treated by polypectomy, but I thoroughly disagree with an impli- 
T E cation made in the report that if a polyp has invasive cancer in the 
= head, below the muscularis and the stock is uninvolved, if I 
= understood what you said, these should be treated by colectomy. 
— DR ADSON: In answer to Dr Appel's question, I can be more 
- specific about the length of follow-up of these cases Sixty-six 
percent of patients undergoing local removal were followed up for 
five or more years, and 70% of the patients who underwent 
lymphadenectomy were followed up for five or more years. As 
stated, we do not base our conclusions on the survival data, but 
rather emphasize that no lymph node from any patient who 
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aon APPEL , MD, Houston: I am in agreement with the - 


underwent lymphadenectomy was involved by metastasis. 

I am not certain that I understand Dr Dent’s question exactly. 
We did not study polyps with focal cancer invading into or through 
the muscularis mucosae; they were excluded from the series. 
However, I believe that there is evidence from the work of others 
that invasion beneath the muscularis mucosae, where there is a 
rich network of lymphatics, does involve a significant chance for 
lymphatie metastasis. We are emphasizing the fact that the 
concept of "stalk invasion" is inaccurate, because the muscularis 
mucosae may or may not extend into the stalk. 

I take the opportunity of closing chiefly to make a confession, 
feeling that this may place this study in perspective. When I first 
reviewed Dr Okike's data, I was minimally impressed and not a 
little chagrined by his work. First, it seemed to me that he had 
simply confirmed the conventional wisdom, and second, I thought 
that he had embarrassed us by showing unequivocally that 50% of 
the patients having this lesion had been improperly treated 
(overtreated) at an institution in which I have congenital and 
continuing pride. 

I further thought that his findings could have little influence on 
our future practice, and only when I studied his material in more 
detail did I realize that I was wrong on all three counts. First, 
although some pathologists have proclaimed that focal stromal 
invasion by eancer in an adenomatous polyp has no potential for 
lymphatic metastasis, I found that this contention had in no way 
been supported by proper study or relevant data. Dr Okike has 
supplied those data. 

Second, what about our institutional shortcomings? I believe 
that I must have had some premonition that Dr Mikkelsen would 
say something in his address about seeking truth instead of 
contrived reputations for infallibility, and therefore sought publi- 
cation of these data. Also, I investigated the reasons for overtreat- 


ment in this group of patients. 


I have reviewed the records of each patient who underwent 


- resection and lymphadenectomy for these nonmetastasizing 


lesions. I thought I would find that my surgical colleagues had not 
learned their surgical pathology as well as I had, and that they had 
not deroutinized care enough to communicate directly with 
surgical pathologists. Again I was wrong. I found that in most 
instances, our treatment or overtreatment resulted from the 
pathologist’s imprecision in the use of the word “invasion.” I do 
not mean to attack them, for they are not here to defend 
themselves, and they are truly superb surgical pathologists. 
However, it is clear that the pathologists had a natural tendency to 
overcall rather than undercall these lesions, probably because 
serial frozen sections are not a practical procedure. Also, I found 
some disparity between interpretation of frozen sections and 
permanent sections. - 

What about my initial impressions regarding the future useful- 
ness of Dr Okike's findings? Again I was wrong. His study and his 
conclusions are particularly relevant in this era of colonoscopic 
diagnosis and treatment of polypoid lesions, because in this 
situation there is the opportunity for careful study by the 
pathologist of permanent sections. 

I think the knowledge of his findings will minimize the chances 
of inappropriate overtreatment of the polyp with malignant, focal 
stromal invasion in the future, in our institution and in yours. 
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The Value of the Barium Znema 
Diagnosis of Acute Appendicitis 


Arwn E. Rajagopalan, MBBS; James H. Mason, MD; Michael Kennedy, MD; James Pawlikowski, MD 


« Contrary to popular belief, the barium enema is a safe 
-diaznostic tool in the management of acute appendicits. This is 
a surwey of our experience over three years with 489 cases of 
suspected acute appendicitis. Two hundred eighteen barium 
enema examinations were done. The barium enema has a high 
deses of pathological! correlation (97.14%). It has reduced 
neeative surgical exploration in women between 11 anc 40 years 
of age. This group traditionally represents the greatest diag- 
nosfic challenge in appendicitis. As a result, our negative 
exploration rate has been reduced to a figure below the average 
for this disease. We recommend its performance in al! patients 
whe pose a diagnostic dilemma. 

(@rch Surg 112:531-533, 1977) 


EST teaching specifically contraindicates the per- 
'! formance of a barium enema in the face of acute 
apsendiceal disease, primarily because of the fear of 
lea«aze with appendieeal perforation. In direct contrast to 
the above edict, the barium enema has been used rou-inely 
at mr hospital in the diagnosis cf acute appendicitis with 
abselute safety. 

Apo»endiceal luminal obstruction is almost always a pre- 
recuisite for the occurrence of acute appendicitis. There- 
fore radiological demonstration of a patent appendiceal 
lura should rule out acute appendicitis in most eass. In 
ade tion, the mesoappencix and adjacent omentum often 
beeeme edematous and produce pressure on the ceca! tip. 
‘Ths manifests itself as a fattening of the cecal tip or as an 
incentation adjacent to the origin of the appendix “rom the 
cece! base—the “3-sign.” The performance of postevacua- 
tio» end delayed x-ray films further increases the yield of 
vig ization of the appendix.' 

The radiological findings suggestive of acute appendi- 
cits therefore would be? (1) persistent nonvisualizat:on of 
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the appeadix; (2) partial visualization; (3) pressure defects 
on the ceeum; (4) irritability of the cecum or terminal ileum 
on fluorescopy. 

Nonvieualization of the appendix is by itself not diag- 
nostic o acute appendicitis, since 5% to 10% of normal 
appendises cannot be visualized.' This may be due to many 
factors, uch as fibrous obliteration of the lumen, obstruc- 
tion due to a fecolith without concomitant appendicitis, 
congenital failure of canalization of the appendix, and a 
pelvic pesition of the organ. 


The barium enemas were all done unprepared, under the | 


direct sepervision of a radiologist and with careful palpa- 
tory con-rol. | 


METHOD 


Three years were reviewed—1973 to 1975. All cases in which the 
resident’sor attending surgeon's admitting note included a differ- 
ential diagnosis of acute appendicitis were analyzed. Particular 
attentiomwas paid to the interpretation of the barium enema and 
to its degree of correlation with surgical and histopathological 
findings. 1l excised appendices were subject to strict pathological 
scrutiny, and the pathologist's diagnosis was held final and 
binding i= all cases. 

The cases were broadly subdivided into three major groups: 
those wit® a positive barium enema; those with a negative barium 
enema; axl those in whom no barium enema was done. 

Each g7»up was again subdivided into those in whom surgical 
exploraticu was positive for acute appendicitis; those in whom 
surgical exploration was negative for acute appendicitis; and those 
who unde*went no operation. 

All cases, therefore, fell into one of nine groups (Table 1). Over 
the three years, a total of 489 cases were reviewed and were 
classified nto one of the above mentioned groups (Table 1). These 
groups were further subdivided on the basis of sex and age. 


COMMENT 


The yearly distribution of the 489 cases is shown in Table 
1. Three-aundred six of the 489 patients were subjected to 
exploratery surgery; 120 in 1973, 105 in 1974, and 81 in 1975. 
The dec-easing proportion of exploratory surgery was 
believed to be due in part to a decreasing need for 
explorat»n with more accurate diagnosis. Two hundred 
eighteen barium enemas were done during this period. 
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With positive surgical exploration 
-With negative surgical exploration 
. With no surgical exploration 
_ Negative barium enema 

. With positive surgical exploration 
. With negative surgical exploration 
| With no surgical exploration 
| No barium enema 
With duis surgical iab dicc 







E [ome represents 44.58% of the whole series. The incidence of 
ot e performance of the barium enema study rose from 
_ 37.2% in 1973 to 51% in 1975. This is believed to represent 
. . an increasing acceptance of the test as a useful diagnostic 
T tool. The incidence of barium enemas for the entire study 
; TÀ See is below: 


1n ie 2 No. (%) of 

ES. Year Cases 
1973 64 (37.2) 
1974 84 (46.6) 
1975 70 (51.0) 
Total 218 (44.5) 


| -Sixty-eight of the 70 cases diagnosed radiologically as 
E appendicitis were confirmed by operation. This 
ES phates an overall diagnostic accuracy of 97.14%. The 

_ test was confirmed surgically 100% of the time in 1973 and 

ai im .. 1974, and 91% in 1975 (Table 2). Of the 183 patients sent 

E home without surgery, 52.4% had a normal visualization of 
E s jh the appendix on barium enema examination (96 patients). 
—. Of the remaining 87 patients, 50 had no lower gastrointes- 
Y _ tinal series performed, while in 37 the findings ?rom this 
-examination were positive. Review of this latter group 
-reveals that all results were positive on the basis of a 
— nonvisualized appendix only, that is, there were no local 
signs of inflammation. 

The incidence of radiologically negative cases, in which 
operations were performed because of impelling clinical 
indications and in which appendicitis was found, was 7.05% 
E overall. This figure fell from 13.7% in 1973 to none in 1975. 
The incidence of false negatives for the entire study period 
A 3 ds below: 











No. (%) of 
pr. Year Cases 
ESOS . 1973 4 (18.7) 
T. B . 1974 2 (6.8) 

1975 0 
Total 6 (7.05) 


E It is believed that these figures reflect an increasing 
E . ability of our radiologists to make this diagnosis with 
4 E increasing experience. It is important to emphasize at this 
-= point, however, that the complete clinical picture must 
_ .. determine in all cases whether operation is indicated or 
| E | not. The barium enema is a useful adjunct in a patient with 


a complicated clinical presentation, but should not be relied 


Ij 
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Table 2.—Surgical Confirmation of Radiclogically 
Dgrosed Acute Appendicitis 
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Table 3.—Incidence of Negative Surgical Exploration in 
Patients With Acute Appendicitis 






Diagnostic 















Hospital Cases Error, % 
Massachusetts Genera / 
Hospital, Boston’ 5,800 18 
Burbank Hospital, 
Fitchburg, Mass* 2,322 42 
an Francisco General 
Hospital** 1,000 20 
Western Infirmary, 
Glasgow, Scotland’ 460 iw 
In surgical unit A cr 22 
In surgical unit B d 24 
In surgical unit oo 31 
In surgical unit D A. 30 






In surgical unit E 





*However, in women aged 20 to 40 years diagnostic error was 45%. 


on completely to the exclusion of standard methods of 
evaluation. In those patients in whom appendicitis was 
ruled out radiologically (normal visualization of the appen- 
dix), but who were still operated on and found to have no 
appendicitis, five (of nine) were women between 11 and 40 
years of age. Considering the accepted difficulty of diag- 
nosis in menstruating women, greater heed might have 
been paid to the barium enema. 

In those patients who had no surgery because of a well- 
visualized appendix, 50 were women between 11 and 40. 
They represent 61.45% of this whole group. Once again, 
considering the diagnostic dilemma that this age and sex 
group is well known for, we believe that the barium enema 
has played an important role in the reduction of negative 
surgical exploration in our hands. A considerable propor- 
tion of these women probably would have undergone 
surgical exploration on clinical grounds. Sixty-four percent 
(11 of 17 patients) of those who underwent surgical explo- 
ration without a barium enema and were found to be 
negative for acute appendicitis were women between 11 
and 40 years of age. This statistic strengthens the plea for 
the performance of the barium enema in this diagnosti- 
cally difficult age and sex group. 

Our experience also confirms the relative case of diag- 
nosis in men. One hundred thirty-two of the 306 patients 
who underwent surgery without the benefit of a barium 
enema were men. 

The incidence of negative surgical exploration for aeute 
appendicitis varies from 18% to 42% in most large series 
(Table 3). One large series reports a diagnostic error of 45% 
in women between 20 and 40 years of age." Our negative 
exploratory rate is 9.15% (28 of 306). 

We reemphasize that we encountered no complications 
in the performance of the barium enema. 
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TU FREEARK, MD, Mzywood, Ill: I have looked fo-ware to 
inchsicn of this subject on our program for the last five rears: | 
because I think it is an extremely valuable one. 

Mest »f us in the Chicago area have had exposure to several very 
enthasi.stic and progressive radiologists who have fouzkt this 
battE c? convincing their surgical colleagues of their role in this - 
diag15&s and they have met with a great deal of success. - 

I an ndeed a convert, but most of the data until this presemta- 3 
tion awe been anecdotal i in large measure as to its accuracy ard its. 
benet, and we are indeed fortunate in having this Ke a 
preseated material for our considerat: on today. | | : 

W= hve found, in addition to this group so well ipte ad by t 
these statistics, the actively menstruating woman to be a diag- 
nost= problem. We are also very much aware of the prablem of | 
appemd-itis accompanying the various forms of inflammetery - 
bowed disease. Patients with chronic regional enteritis ard cther _ 


* ow 


inflaxnzatory conditions may at times develop the symptoms. otv x 


E 


there is another aspect that I would like clarified. Our concern is 
not only tc avoid exploration in patients without appendicitis, but 
even more important is not to miss the diagnosis of acute 
appendicitis in the patient who has the disease and yu might 
have a normal barium enema. 

The authors have shown 7% incidence of patients that lid acute 
appendicitis even though they were presumed to be negative with. 
barium enema. However, in addition to that, there was a large 
number of patients that were assumed to be negative on the basis 


. of both clinical examination and the barium enema, and I am not 


clear from the paper whether those patients were, in fact, followed 
up to make sure that they were negative in the mae ua several 
days. 
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It has been my experience that sometimes when a patient has a 


negative diagnosis made in one place, and he continues to have. 
| difficulty, then he goes to another institution to have the appen- 


le" 
b, n. 


dectomy dene. AY 


ALLEN M. Boypen, MD, Portland, Ore: I would like to ask two isa 


questions. 


M; 
How many of these patients with acute appendicitis whan 


underwent barium enema ca lg tebe had perforated prior to 
operation? 

Secondly. are patients with signs of severe disease, such as point 
tenderness and guarding, included with the group subjected to 
_ barium enema examination? 

= Dr Mason: I would like to thank Drs Freeark, Boyden, and 
-Pestana for their remarks and say that I am pleased that this 
| paper has evoked no greater challenge from this group of clinical 


| surgeons. 


right lower quadrant distress and we recognize the cortinumg iM 


dilemm.. of what to do with the appendix in the face of inflamma- 
tory bowel disease. This we would cite as a second category in 
whies we think the barium enema is extremely valuable. 

In adilition, I would reminc you that in the older age zrowp, 
patiecte with low-grade obstructions in the left half of the colon 
ofter 5resent with right lower quadrant pain. I have two physician 
friends who underwent appendectomies on the basis of a precper- 
ative dimgnosis of acute appendicitis, normal appendices being 
foune “heir colon carcinomas were discovered some four te six 
monts later when the real source of their discomfort became | 
appa ere. 

So se@gnizing that some perforating lesions of the cecum may 
be piekea off by this technique as well as obstructing lesions of the 


! 


left partion of the colon, with right lower quadrant distress as an 


earlysymptom, makes this a third group of patients in whom the "a 


study cen be done. 
lam caite convinced of its safety, and of its contributions to any 
patieat with aty pical abdominal pain. I think those of you who will 
go bæk and look at the incidence of normal appendices remeyed 
with "he preoperative diagnosis of acute scuta dde in que own 
hospi_als will be ve yit n | 
just Been given toda 
excel «n comminity, hos | OU 
Cazios PESTANA, MD, San ng int onio, Te 
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When this study was begun, the general response in our 


we 


community-was "Who needs it?” or "Can't you diagnose appendi- KB 


citis without it?” 


first appeared i in the radiology literature. Initially, as we began to - 


accumulate our experience with this technique, it was used 
- broadly, but now it is used primarily in young women or when the 
. diagnosis is in great doubt. a 

Since it is done without preparation, it can be done quickly, and 


— in most cases it is completed before the complete blood cell count is 


reported. If the initial films are not nak they are always 
followed by delayed films. 

The fact that we have not seen barium extravasation, which, 
parenthetically, was our major theoretical objection to this proce- 
. dure, probably represents two factors. One, the early walling off of 
the inflammatory process in the right lower quadrant, and two, 
| the obvious indications for operation in the patient with free 
perforation and generalized peritonitis that are usually present. 

With regard to the questions, all of these patients were 
admitted to the hospital and followed up at least 48 hours. There 
was no patient that was sent home from the emergency room 


| without follew-up, and I would emphasize that, as you saw in our 


figures, the 7% of these patients were operated on in spite of a 
barium enema that tended to rule out acute appendicitis. 

The fina! arbiter in all cases was the surgeon, and it was left up 
to him in every case, although as we gained greater experience 


ET d e acura . with the tecanique, we relied on it more heavily, and we tended to 
al in which o | "s vork. | 9 
a! (Sea “a r » 


us T NA _ We appreriate the opportunity to present this paper to the 


operate less. 


Western s Association. 
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An Alternative to Hemorrhoidectomy 


John Bartizal, MD, P. A. Slosberg, MD 


* This report presents a retrospective review of 670 patients 
who underwent 3,208 rubber band ligations for internal hemor- 


. M rhoids. Complications after banding were limited to pain and 
_ bleeding. Mild to moderate discomfort occurred in 32 patients 


(4.896), while pain severe enough to limit activity occurred in only 
four patients (0.6%). Slight bleeding was noted in 19 patients 
(3%), and was severe in nine (1%). Of the latter, only two required 
hospitalization and cautery, while the remainder subsided on 
bedrest at home. Banding is discussed in comparison to sclero- 
therapy, anal dilation and cryohemorrhoidectomy, as well as 
operative hemorrhoidectomy, and is found to offer not only 


. safety, but major advantages with regard to comfort, conve- 
. .  nience, and cost. 


(Arch Surg 112:534-536, 1977) 


qu traditional approach to the patient with symptom- 
atic hemorrhoids has been operative hemorrhoidec- 


e tomy. In spite of numerous modifications in technique, the 


operative removal of hemorrhoidal tissue is commonly 
associated with a number of problems. Foremost among 
these are the need for hospitalization, with its attendant 
expense and inconvenience, postoperative discomfort, time 
lost during recuperation, and complications such as bleed- 


ing, stricture, and incontinence. 


Over the past few years, several alternatives to operative 
hemorrhoidectomy have been developed. The use of rubber 
bands to effect ligation is one such alternative. The concept 
of ligation of hemorrhoidal tissue is not new, but it was 
most recently revived by Blaisdell in 1954,' and refined by 


— Barron in 1963. In the intervening years, many physicians 
- have found it to be a simple, safe, and effective method of 


treating internal hemorrhoids. 


Accepted for publication Dec 8, 1976. > 
. From the Department of Surgery, Stritch School of Med:cine of Loyola 
University, Chicago, and the Loyola University Medical Center, Maywood, 
Ill. 
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SUBJECTS AND METHODS 


During a 12-month period from May 1975 to May 1976, all pa- 
tients with symptomatic internal hemorrhoids, including those 
associated with fissures, fistulas, and cryptitis, and excluding 
those with gangrenous or pregangrenous hemorrhoids, were 
treated by banding in the office. 

Banding was performed with a McGivney ligator and grasping 
forceps, using size 0 rubber bands. The technique can easily be 
performed by one operator. On the proctoscopy table, a surgical 
anoscope is inserted. The tissue is grasped with the forceps and 
brought up through the cylinder of the ligator, and the band is 
released via the trigger mechanism. The ligated tissue usually 
sloughs within seven to ten days. 

After initial evaluation, including routine prectosigmoidoscopy 
and barium enema examinations in patients over 45 years old, the 
hemorrhoidal tissues were banded at two-week intervals. Usually 
only one banding per session was performed. All patients were 
placed on therapy consisting of stool bulking agents and allowed to 
return immediately to previous activities. They were also in- 
structed of the possibility of slight bleeding within a week to ten 
days. 

After all the treatments had been completed, the patients were 
continued on bulking agents and followed up at one month and 
then at yearly intervals. Skin tags and thrombosed external 
hemorrhoids were removed under local anesthesia in the office, 
but this was seldom a problem. 

A total of 670 patients underwent 3,208 bandings. Most patients 
required six bandings, but 4% required only one; 9%, two; 12%, 
three, 11%, four; and 5% of the patients required five. bandings. 
Only 4% of the patients required rebanding of the same tissue on 
the next visit. 


RESULTS 


Clinical records were reviewed with regard to the extent 
of postbanding discomfort and the presence and degree of 
rectal bleeding. All patients were followed up for a 
minimum of one month following the completion of band- 
ing. 

Complications were confined to pain and bleeding. De- 
fining mild pain as pain that was reported but required no 
treatment, moderate pain as pain that required analgesics, 
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"able 1.—Complicatiors of Hemorrhoidal Bandinc 


No. (96) of Patients 


Noe 634 (94) 
hid 15 (2) 
Icderate 17 (3) 
4 (1) 
Tosal 670 
Beesing 
"dome 
Slieht 
Severe 
^ ospitalization 
Toal 


642 (95) 
19 (3) 
7 (1) 
2 (1) 
670 


 &nd severe pain as pain that limited activites, cnly 21 
"patients (3.6%) had pain of any significant degree (Table 
.. B. 

Siz hundred forty-two (95.7%) of the patients reported 


no bleeding at all, and bleeding to a slight degree was 


D-- 
à 


25 
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noted by 19 (3%) of the patients, but required no treatment. 


. Bleefing to a significant degree occurred in nine patierts 


.. (1%) Most of these were treated successfully with bed rest 


" 
4 
p 
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LM 
-~ ectomy over the past few years, injection of sclerosing 
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at heme, but two of the patients required hospitalization 


- for Gutery control of the bleeding. These two represent 
. the enly patients requiring hospizalization as a result of 


. this srecedure (Table 1). 


Combining those patients having moderate and severe 


pain wth those having severe bleeding, a total of 13, or 


19% cf all patients treated had complications severe 
enough to interfere with daily activity. 


COMMENT 
In the search for an effective alternative to hemorrhoid- 


agerrs, ' the Lord technique of anal dilation,’ and cryo- 
hemerrmoidectomy*’ have emerged along with banding as 
possi ities. 

Seer»therapy is useful only for minimally enlarged 
hemerrmoids without external component, and is of no use 
in prolapsed hemorrhoids.'* In a comparison of injection 
therepy with banding and hemorrhoidectomy, Dender 
et al’ fcund successful results in 21% of patients treated dy 
sclerstherapy, in contrast to 90% and 91% success rates for 
banding and operative removal, respectively. 

The .ord technique of anal dilation is reported te be 
success ul in 75% to 90% of patients," but requires an 
anes a3etie, and postdilation pain is often significant. In a 
report oy McCaffrey,’ almost 50% of patients treated by 


~ the osd technique suffered incontinence of mucus amd 


ms 
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M» 
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flatu- fer from four to 26 days. Lord himself stated during 


Hospital treatment 

Proctascopic examination 
Chest »entgenogram 
Laborezory studies 
Room: 
Operating room (1 hr) 
Anesthesia | 
Surgecn's fee 

Office treatment 


Procto-copic examination 
6 surgical ligationst 





*$140/das. 4 days. 
1$25 /ligation. 


a symposium on various treatments of hemorrhoids that | 


his method "can not claim very much when compared with — 


995 


Barron ligation or injection therapy. 
There has been much written of late on cryohemorrhoid- 
ectomy, but in 350 patients reported on by Detrano,' 


swelling and drainage lasting two weeks and recovery | ag 
periods of six to eight weeks were commonly noted. In 100 


patients -eviewed by Oh, two-thirds had pain, two 
patients suffered massive hemorrhage, and five patients 
encountered urinary difficulty. The effectiveness of 88%, 
as noted dy Oh, is similar to that of banding, but the 
discomfor-, prolonged drainage, and prolonged recovery 
are distinet disadvantages when compared to banding. 
An acceptable alternative to hemorrhoidectomy must 


not only avoid the associated problems, but must be safe - EH } 


and effective as well. The safety of banding is well outlined 
in the results presented in this report. As for effectiveness, 
Steinberg ' found that 89% of his 125 patients reported 
themselves as eured or much improved after banding. By 
comparison, Baradnay" followed up 210 patients with 
Milligan-I Morgan hemorrhoidectomies and found 90% to be 
symptom ‘ree. James'* compared banding and hemorrhoid- 
ectomy, aad found a 92% and 95% success rate, respec- 
tively. 

With today's steadily rising health care costs, relative 
expense becomes a particularly pertinent factor in choos- 
ing between equally effective forms of therapy. The total 
cost of a hemorrhoidectomy, including physician’s fee, 
hospital arges, and laboratory and roentgenographic 
studies is about $1,400. By comparison, hemorrhoidal 
banding, iacluding six bandings and proctoscopie examina- 
tion, will e»st $175 (Table 2). 

Rubber band ligation of hemorrhoids meets all the 
requiremeats of an acceptable alternative to hemorrhoid- 
ectomy, ard considering convenience, comfort, and cost, it 
may well be a superior alternative. 
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Discussion 


: : FRANCIS Banicu, MD, Chicago: With the increased concern today 


— withthe high cost of medical care, this presentation becomes more 


E meaningful than it had been in 1964 when I reported on a series of 


_ patients undergoing ligation at the Great Lakes Naval Hospital. 


Y That report, and many that followed, clearly demonstrated that 


ligation of internal hemorrhoids is an effective, low-cost proce- 


dure. 
The subsequent 12 years have been disappointing; bier this 


i relatively simple technique is not enjoying the popularity among. 
» general surgeons that it should. The reason for this hesitation may 
. be that no one has demonstrated that ligation accomplishes com- de 


UE plete amputation of the hemorrhoidal plexus. — — 
| The instruments we use are Barrons' original ligator indo an. 


E angulated instrument that I designed, but that has not ever been 
— . manufactured. Projected into the lumen of an operatirg anoscope | 
= is a large bulbous mass of internal hemorrhoidal tissue. It is 


trapped by two 0 bands and is ligated. In about five days, tissue 
_ has necrosed, and at this point one has to be careful of activity and 
instruet the patient not to do anything strenuous, such as weight- 
lifting or tennis, until the bands slough and the tissue aid in 
approximately three days. 


To prove that we did trap all hemorrhoidal varices in the rubber 
bands at the Naval Hospital at Great Lakes, I ligated a patient and 
then took him to the operating room and accomplished a classical | 
hemorrheidectomy. Trapped in the bulbous portion of the spec- 
imen were all the dilated hemorrhoidal veins. We did indeed 
remove the hemorrhoidal varices. 

We must address ourselves to the fact that the indications for 


classical amputative hemorrhoidectomy have become obsolete. 


Ropert L. Scumitz, MD, Chicago: Having had three rubber 
bands applied by Dr Banich, I thought I would give testimony. I 
have hac a very gratifying result. I like his six-week interval 


- better than the two weeks recommended in the report, because one 


does have a tenesmus and a full feeling for well over two weeks. I 
use the method in my own practice. I recommend it to you 


highly. 


ROBERT J. Penh: MD, ARREN Ill: I would like to thank Drs 
Schmitz and Banich for their additional remarks, and apologize to 
this hearty group of surgeons who have stayed so long. The last 
two reports from our medical center are basically nenene to keep 
you from doing unnecessary surgery. 
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"Ou should Edited by-John P. Bunker, Stanford à 

E Universitv School of Medicine; o 

dig into Benjamin A. Barnes, Tufts University “a 

Es ou School of Medicine; Frederick Mosteller, | 
this book! Harvard University. 


Developed from an interdisciplinary 
seminar et Harvard University, this book 
The Medical Aspects of Sports: 16 represents a pioneering effort to answer 


AMERICAN MEDICAL ASSOCIATION 


the queston, "How can we get the most 
from the resources we allocate to surgical 
care?" T= editors utilize the methods of 
cost-beneftit analysis and draw heavily 
from decision analysis, statistics, and 
economic theory in their timely examina- 
tion of an area of modern medicine where 
the costs, risks, and benefits are large. 
"Excellen , courageous, pioneering book. 
| read it wzh profit and enjoyment: 
—Professor A.L. Cochrane. 

"Provocaive discussion of a controversial 
subject... —Claude E. Welch, M.D. 
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Poppet Embolization From a 
Braunwald-Cutter Aortic Valve 
Prosthesis 


To the Editor.—A 3T-year-old man was 


admitted to the emergency room 
because of shortness of breath. He 


was diaphoretic and complained of 
difficulty and inability to move his 
legs. A Braunwald-Cutter aortic valve 
prosthesis had been inserted 45 


months previously, probably because 


of a congenital bicuspid aortic valve. 
He went into shock, became acutely 
dyspneic, and died three hours after 
admission. 

At postmorten examination, the 
heart weighted 550 gm. The fabric 
covering the aortic prosthesis was 
worn, and the poppet completely 
occluded the lower segment of the 
aorta below the origin of the renal 
arteries. As determined by the manu- 
facturers of the valve, there was a 
decrease of 23% in the volume and 20% 
in the weight of the poppet. 

The Braunwald-Cutter valve em- 
ploying a cloth covering over a metal 
cage and a Silastic poppet was intro- 
duced in 1971. Complications asso- 
ciated with this type of valve include 
cloth wear, hemolysis, and excessive 
occasionally severe 
enought to result in embolization. 

Excessive poppet wear has been 
noted in about 1.2% of patients with 


X. aortic Braunwald valvular prosthesis.’ 


Two fatalities have been reported 
previously, resulting from emboliza- 
tion of the Silastic poppet in patients 
who underwent insertion of the pros- 
thesis 19 and 29 months previously, 
respectively. Both patients showed 
intravascular hemolysis, and in one 
patient the poppet was lodged at the 
bifurcation of the aorta. Recently, 
retrograde embolization of the poppet 
into the left ventricle, causing aorta 
incompetence, was described.? This 
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report documents the third case of 
fatal embolization from a Braunwald- 
Cutter aortic valve prosthesis. 
A. OLUSEGUN FAYEMI, MD 
MaAJID ALI, MD 
EVALYNNE V. Braun, MD 
F. GILROY, MD 
Teaneck, NJ 


l. Pluth JR, Broadbent JC, Barnborst DA, et 
al: Aortic and mitral valve replacement with 
cloth-covered Braunwald-Cutter prosthesis: A 
three year follow-up. Ann Thorac Surg 20:239- 
248, 1975. 

2. Kunstadt D, Adeyemo A, Clauss RH: Aortic 
insufficiency: A result of intermittent migration 
of aortic valve prosthesis poppet. JAMA 
235:2847-2848, 1976. 


Abdominal Palpation by 
Stethoscope 


To the Editor.—I read with consid- 
erable interest the description of "ab- 
dominal palpation by stethoscope” by 
Dr Meyerowitz (Arch Sura 111:831, 
1976). 

I too have been very impressed with 
this technique; however, I was some- 
what disappointed not to find earlier 
references to its use noted. 

For academic and historic reasons, I 
think it worthy to note Dr Mellin- 
koff’s description of this useful sign' 
and to further note Dr Oldstone’s 
caution in its use and interpreta- 
tion.’ 

Murray H. SELTZER, MD 
Livingston, NJ 


1. Mellinkoff SM: Stethoscope sign. N Engl J 
Med 271:630, 1964. 

2. Oldstone MBA: Stethoscopic treachery. N 
Engl J Med 272:1-7, 1965. 


In Reply.—Dr Seltzer is disappointed 
not to find earlier reference to the use 
of this technique; Mellinkoff (N Engl 
J Med 271:630, 1964) does indeed 
describe the same technique, which he 
and his colleagues dubbed the “UCLA 


ae 


Hospital Stethoscope Sign” because 
no one then knew where the sign had 
originated or whether information 
concerning such had been published 
before. 

I thank Dr Seltzer for drawing my 
attention to this reference, and in my 
defense I can say that, like Mellinkoff. 
I too did not know where the sign had 
originated or whether its description 
had been published before. 

Basi R. MgvEROWITZ, MD 
San Mateo, Calif 


An Unusual Presentation of 
Carcinoma of the Cecum 


To the Editor.—The presentation of 
large bowel pathology as an abscess 
remote from the primary lesion has 
been described,' but the diagnosis is 
obscure and often delayed. Recently, 
we encountered a case of a 62-year-old 
man who had an abscess in the lateral 
compartment of the right thigh. There 
was no history of preceding bowel 
complaint. The differential diagnosis 
included an abscess due to penetrat- 
ing injury or an infected hematoma; 
the possibility of underlying osteo- 
myelitis or septic arthritis, or of 
pyomyositis, was also entertained. 
Plain roentgenograms demonstrated 
air in the tissues of the thigh (Figure). 
On draining the abscess, 1.5 litres of 
pus was obtained. The abscess cavity 
occupied the full length of the thigh; it 
extended proximally behind the origin 
of sartorius muscle, beneath the ingui- 
nal ligament, and into the right iliac 
fossa. The pus yielded a heavy growth 
of Proteus. The precise cause of the 
abscess became apparent two weeks 
later, when acute intestinal obstruc- 
tion developed. Emergency explora- 
tion revealed an annular constricting 
carcinoma of the cecum that had 
perforated posteriorly and was in 


| Letters to the Editor 


iil 


a. 


ons VE d 
M 


) ^ 
sir 4.4 y x IX y ad 
. R " ^ 
€ y H r Da- ^ X 
) "a" in T t - 
Fj ‘ » ie » . 
- AT T s I $ 
zt Ja Pte ns ` EART Ai- h 
as 1 p d tee ú 
ps - A rj " We. s ay PS 
"v = 2e ACA 7, 
"Lu T IO AS et s 
i= b "t 1 | E 
RSE Leh ERT = T4 ^ y v^. 
fy un ’ E 24 a) e 
n) - ; E 
: i 5 (oS $2 P M P 
- 1 ‘ E =~ m: « " 
$, Kas p edd y ar ^ i 
* r "di MD r * 
)c—. 4 
tO- v "irs s a - 

. LI m t ' T 


Our 


NE rud 
oS TSR SEE 





v4 





s 
AS 
A 
aze- "uo 
mr. 


hw 
T V 
tha 


Roentgenogram of right thigh showing air 
in tissues. 
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continuity with the abscess cavity. 
Such presentation of gastrointes- 
tinal carcinoma carries a poor progno- 
sis, although « curative resection may 
still be feasiole." The possibility of 
underlying celonic pathology should 
always be corsidered in the differen- 
tial diagnesis of abscesses that are 
found to contain gas, and that on 
culture yielé organisms normally 
found in the gastrointestinal tract. 
JOHN L. Epwarps, BS 
Davip A. AUBREY, MS 
Cardiff, UK 


1. Hardezs:le JD: Acute non-tuberculous psoas 
abscess: Report ef 10 cases and review of the 
literature. Pr J Surg 57:103-106, 1970. 

2. Cooke R: T»eatment of carcinoma of the 
colon compl cated by large abscesses. "roc R Soc 
Med 59:191-192, 1966. 


Tuberculous infection 
in a Vascular Prosthesis 


To the Ed‘tor.—-I have read with 
interest the article entitled “Pubercu- 
lous Infeetior in a Vascular Prosthe- 
sis" in the January 1977 issue of the 
ARCHIVES (11279, 1977) by Wright and 
co-workers. *-ve years ago, we treated 
a patient who had developed infection 
in the prosthetic segment of a femoro- 
posterior tibial composite Dacron vein 
bypass graft, secondary to Mycobac- 
terium tuberculosis. We failed to 
report this case because we did not 
appreciate its full significance. 

The patiert in question hemor- 
rhaged fram -he Dacron segment six 
weeks postoperatively. On reexplora- 
tion, the usua. signs of sepsis were not 
evident. The usual aerobic and anaer- 
obice smears and cultures were per- 
formed, but were not revealing. The 
first time, surgical management was 
carried out a- if sepsis was not pres- 
ent, but hemorrhage recurred. Re- 
vision of the reconstruction was then 


performed using extra-anatomic prin- 
ciples to avoid infected tissue via the 
obturator bypass technique.’ Four 
weeks later, hemorrhage occurred in 
the new Dacron segment and still no 
evidence of infection from the usual 
organisms was discerned. Neverthe- 
less, the graft and subsequently the 
extremity were lost. Only when the 
picture of disseminated tuberculosis 
with an obvious pulmonary source 
appeared, from which the patient ulti- 
mately died, was the proper diagnosis 
considered. This diagnosis was con- 
firmed by microbiologic evaluation. 
We reached the diagnosis belatedly 
simply because it had not occurred to 
us. This is the central importance of 
the article by Wright and associates, 
and this letter is meant to emphasize 
it However, the means by which 
grafts become infected is not clear 
from the authors' case. In our patient, 
the infection clearly occurred because 
of unrecognized pulmonary tubercu- 
losis with miliary spread, which 
seeded the prosthetic graft in the 
early postoperative period. This indi- 
cates that systemic, rather than local, 
contamination may be responsible for 
tuberculous graft infection, as is often 
the case with other organisms. How- 
ever, we suggest that tubereulous 
infection may be more common than 
previously suspected and should now 
be considered along with other more 
usual septic foci when planning the 
timing of arterial reconstruction, es- 
pecially where prosthetic materials 
may be required. 
WILLIAM M. ABBOTT, MD 
Boston 


1. Shaw RS, Baue AE: Management of sepsis 
complicating arterial reconstructive surgery. 
Surgery 53: 75-86, 1963. 

2. Moore WS, Rosson CT, Hall AD, et al: 
Transient bacteremia: Cause of infection in pros- 
thetic vascular grafts, Am J Surg 117:342, 1969. 
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Myocardial Revascularization: A Surgical Atlas, 


. by Quentin R. Stiles, Bernard L. Tucker, George 


— Linsesmith, et al, 165 pp, with illus, $32.50, Little 
. Brown & Co, 1976. 


This monograph includes eight 


E » | pypeviets with titles suggesting a 


pi comprehensive consideration of anat- 
. omy, pathology, physiology, diagnosis, 


. and management of coronary artery 


_ obstructive disease. The chapters on 


(0 basic problems of coronary arterio- 


Sclerosis are remarkably brief, even 
- for an atlas of technique. The balance 
between brevity and accuracy is peri- 
[| Eel close to favoring the former, 
even in the discussions of surgical 
. techniques and results. 

The illustrations are generally well 
. done. In the chapter on angiography, 
an inordinate number of large illus- 
E stons are used to elucidate angio- 
fapraphic examples that might have 
- been more economically depicted. 

The chapters devoted to surgical 
- technique are an illustrated narrative 
deseription of the techniques in use by 
the authors at the moment of submis- 


| E 5 sion of the manuscript. Although 


= certain technical considerations, such 
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= aş avoidance of luminal distortion at 


anastomotic sites, remain immutable, 


 alarge portion of the text and illustra- 


tions pertains to concepts that are 
controversial and may have to be 
abandoned, even by the authors. A 
. relatively complex technique of inter- 
rupted suture utilization is recom- 
 mended for venoarterial anastomosis 


that many, if not most, surgeons 


would find diffieult to utilize. The 
concept of constructing venoarterial 
anastomoses at sites of obstructive 
. plaques in the coronary arteries has 


been abandoned by many surgeons as 


predisposing to progressive anasto- 
metic obstruction. Other recom- 
mended techniques for repair of vein 
graft tears, ligation of venous 
branches, and avoidance of kinks and 
twists are valuable fundamental prin- 
ciples. 

This book is valuable for its caution- 
ary notes on technique, and is there- 
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fore useful for the resident cardiac 
surgeon. The cardiologist, internist, or 
generalist seeking concepts in coro- 
nary artery surgery will also find the 
illustrations useful. But there is little 
depth or breadth beyond simple 
descriptions of techniques. 

JOHN J. CoLLINS, JR, MD 

Boston 


Symposium on Basic Science in Plastic Surgery, 
edited by Thomas J. Krizek and John E. Hoopes, 
293 pp, $42.50, St Louis, CV Mosby Co, 1976. 

A consequence of specialization of 
any sort is the inevitable loss of 
contact with basic principles and 
knowledge. To narrow this unfortu- 
nate gap, the Educational Foundation 
of the American Society of Plastic and 
Reconstructive Surgeons, in April of 
1975, sponsored a symposium, from 
which this book is derived. 

General topics considered were 
the experimental method, infection, 
wound healing, transplantation, biol- 
ogy, the fate of transplanted tissues, 
and pedicle flaps. This book is not 
meant to be a text of basic science 
relative to plastic surgery. A sympo- 
sium rarely lends itself to an orderly 
progression of information. The infor- 
mal give-and-take that characterizes 
an excellent symposium may detract 
from the format and readability of the 
proceecings of that symposium. 

This volume, however, contains 
many excellent chapters on, for exam- 
ple, collagen structure and metabo- 
lism; influence of mechanical forces on 
burns; scar contracture and hypertro- 
phy; grafts of mucous membrane; 
dermis fat; cartilage and bone; the 
biology of fascial transfer; immunol- 
ogy; pedicle flap physiology and anat- 
omy. 

The illustrations are excellent, al- 
though the cost of the book might 
have been less had the figures not 
been used so uneconomically: in many 
instances, just one figure to an entire 
page. References are abundant, and 
those cited are significant. There is no 


plastic surgeon who would not benefit 
from a thorough reading of this 
worthwhile volume. 


RoBERT M. Gotpwyn, MD 
Brookline, Mass 


Principles of Surgery in the First Six Months of 
Life, by S. Frank Redo, 180 pp, with illus, $22.50, 
Harper & Row, 1976. 

The author has provided an exten- 
sive compendium of a wide variety of 
congenital anomalies encountered pri- 
marily in general pediatric surgery, 
based on the personal experience of 
the author. The volume covers the 
congenital anomalies and problems 
effecting the head and neck, chest, 
and abdomen during the first six 
months of life that require surgical 
management. Each topic is presented 
with a description of the condition, 
discussion of the clinical manifesta- 
tions, suggested diagnostic pro- 
cedures, and sequential outline of the 
preoperative, intraoperative, and 
postoperative management. A nice 
collection of clinical photographs and 
roentgenograms are provided that 
supplement the text very well Al- 
though illustrations of operative 
techniques are presented, the author 
indicates that a companion volame 
that will serve as an atlas of surgery 
in the first six months of life will be 
published shortly. 

Although none of the subjects are 
covered in great depth, the major 
points in the diagnosis and manage- 
ment of the conditions are well 
provided. The section concerned with 
the physiology of the newborn under- 
going surgery is particularly helpful 
to the reader. 

This text should serve as a very 
helpful guide to the resident or 
student who is involved in the direct 
care of infants with surgical problems. 
The references are well selected and 
are current. 

Eric W. FONKALSRUD, MD 
Los Angeles 
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 Absem-nal Surgery: An Atlas of Operative 
Fechssques, by Pietro Valdoni, translated and 
*adapeed by George Nardi, 290 pp, $55, Philadel- 
- phia, W= Saunders Co, 1976. 


One may be as open to misunder- 
stardiag in a written review of a book 
cal technique : as one is to write 


of at. 
; ook. This reviewer has always 


favaneli illustrated surgical texts, par- 


.  tieuzry if the anatomy is clearly 


shown and if the reader is ‘spared from 
greet :extbook detail in favor of a 
_ broad methodology of doing a selected 


task Thus, the clear depiction of 


. Valceri's previously unreported tech- 
. nique ef complete surgica. intestinal 
. dercta-ion based on the clear under- 


= stamcirg of gut embryology makes 


this ehapter a valuable reference for 
any surgeon who must deal with the 
com»exities of tumor, infection, and 
trauma. Reference should be made 
oftea t this excellent chapter, and it 
alon= warrants one’s serious consider- 
_ atioa c? purchase of the volume. 

— ]twss not apparent why Abdominal 
— Surgery commences with a chest 
.. procsdare and ends with groin hernia 
repair and anal fistula surgery. Nor 


| was | able to discern why the color 


ilus eetions did not continue to the 


X end x he volume. Somehow, I had the 


feeling that the black and white 
photographs, good as they are, were 
hurriedly added. The change did offer 
me + kit of relief from a persistent 
sublammal anxiety that the organs 


——  ghowa n color were a bit cyanotic, and 


some words with the anesthesiologist 
at tae head of the table were soon 
neeced 

Esel: chapter consists of two sec- 
tions: 2 narrative description of some 
of tae author's thoughts and words 
about mdications and technique, and 
procedural drawings (most color- 
com»emented) with short legends. 
The first sections fail to do justice to 
the distinguished author’s obvious 
experience. Here is attempted an 


= - jnad&qaate discussion of operative 


" jndieat ons, choice of procedures and 
ratienze of, for instance, transab- 
dom él chest drainage or side-to-side 
anastomoses. Likewise, the brevity 
allows no real acknowledgement of 
gene ne differences of surgical philos- 
ophy m hiatus hernia repair, type of 
gastrosjunostomy to “guarantee 
gastric emptying,” preservation of 
the spen in total gastrie resection 
for mzignancy, choledochoduodenos- 
tom- as a substitute for T tube drain- 
age, "wansverse colostomy is never 
indieat»d," elective cholecystogastros- 
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tomy prior te a Whipple procedure, or 
the inferred “ileoanostomy after total 
colectomy for chronic ulcerative coli- 
tis.” 

The illustrations, forming the sec- 
ond porticr of each chapter, are clear 
and understandable and, in one 
instance, clarified correctly a text 
misstatement directing the reader in 
the creation of a Roux-en-Y loop to 
pass “the proximal limb of jejunum 
through a rent in the mesocolen.” An 
occasional mislabelled structure does 
not detraet, but the artist seemed to 
misrepresent how lock sutures should 
look after drawn snug. One personal 
regret is the absence of the anatomy 
of the vagus nerves in one of the 
drawings. Certainly, in a modern 
surgical atlas, even if one dees not 
wholeheartecly subscribe to the vari- 
eties of vagal section in practice, 
someone will look for a good pieture of 
the "wancerers." 

Abdominal Surgery will be of good 
help to many surgeons, but without 
more words from Dr Valdoni (who 
eloquently speaks to us in the ehapter 
on derotation), it will not be of great 
help to many surgeons. 

JOHN S. WELCH, MD 
Rochester, Minn 


Reconstruc-ive Breast Surgery, edited by Nicho- 
las G. Georg-ade, 333 pp, $39.50, CV Mosby Co, 
1976. 

This volume warrants neither 
praise nor criticism. It provides a 
representative summation of the cur- 
rent “state of the art” of reconstruc- 


. tive breast sargery and should be on 


the mandatory reading list of those 
assuming responsibility for breast 
problems, but unfamiliar with cur- 
rently available reconstructive pro- 
cedures. “he chapter bibliographies 
and photographs are, in general, quite 
excellent; and the material presented 
is up to date. 

From the point of view of a plastic 
surgeon, there is too little long-term 
follow-up, particularly with regard to 
reduction mammoplasty and correc- 
tion of breast ptosis; and there is too 
much personal opinion vs too little 
scientific data. The volume weuld be 
enhanced markedly by the addition of 
chapters cealing with breast pathol- 
ogy, the paysiological aspeets of 
breast deformity, and discussion be- 
tween the contributors. 

In essence, this reviewer feels 
strongly that the major value of this 
volume lies in providing an awareness 





of the role of reconstructive surgery in 
the comprehensive management of 
breast problems. 
JOHN E. Hoopes, MD | 
. Baltimore 


Endoscopy, edited by G. Berci, Appleton- 
Century-Crofts Ine, 1976. 


The book might well be entitled "An 
Encyclopedia of Endoscopy,” ‘as itii 


covers every aspect of rigid and flex- — a 
ible endoscopy: history, optical princi- — mi 
ples, mechanics, maintenance, clean- 


ing, sterilization, teaching and a 
ing, photography, fluoroscopy, X-ray, 


and electrocoagulation, as well as elin- - a ; 


ical applications and technique. All of 
the 58 co-authors are recognized - 
authorities in specific areas of endos- — 


copy or optical physics, and many . - 
discovered or developed the area on T i 


which they write. 


Part 1, the section on general prin-  - p 


ciples, is loaded with formulas, dia- 
grams, and photographs. Part 2, on 
clinical applications, includes chapters - 
covering the endoscopic examination - 
of essentially every orifice, body - 
cavity, tube, or viscus. For example, | 
there are separate chapters on pan- — 
creascopy, | 
intestine, hysteroscopy, urethroseopy, — 


rhinoscopy, and stereoencephaloscopy. E i 4 1 $ 
There is even a brief chapter on retro- — ^. 


peritoneoscopy, which is performed 
with a rigid instrument similar to the 
rectosigmoidoscope. Many of the elin- 
ical chapters contain the results of the 
authors’ own clinical experiences in 
tabular form summarizing success 
rates, complications, and end results. 
In addition, numerous chapters are 
followed by editorial comments with 
additional clinical data, restatement 
of some principles listed in the chap- 
ter, or pointing out the need for future 
development within that area. 

The color plates of transendoscopic 
views done with a variety of the 
instruments described are of excellent 
quality. It is unfortunate that these 
are found together in the front of the 
book rather than with the chapter to 
which they apply, a feature this 
reviewer found very distracting. In 
addition, some chapters, such as that 
on choledochoscopy, would have been 
improved considerably by illustrations 
or black and white photographs of the 
endoscopic appearance of the biliary — 
tree. 

Other manuals and atlases are 
available to the physieian and surgeon 
covering specifie areas of endoscopy, 
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but Endoscopy, because of its broad 
coverage, belongs in the library of 
every hospital in which multiple 
endoscopic procedures are per- 
formed. 
JEROME S. ABRAMS, MD 
Burlington, Vt 


Illustrated Manual of Fluid and Electrolyte Disor- 


ders, by R. Douglas Collins, 108 pp, $22.50, JB 


Lippincott Co, 1976. 


This fine manual of fluid and elec- 
trolyte disorders is written by R. D. 
Collins, director of the internal medi- 


= eal residency program in Pensacola, 
Sees Bh 


The principal feature of the book 


that sets it apart from most other 
. books of this type is an attempt to use 
colored graphics to illuminate the 


complex interrelationships of volume 
and eoncentration, together with the 
observed values reported back from 


laboratory studies of blood or urine. 


The Lippincott Company has done 


. an able and remarkable job of putting 
forth this colored atlas, with its 
. description of a variety of syndromes, 


for $22.50. 

. One may question whether changes 
in gastrointestinal funetion or pulmo- 
nary ventilation must always be 


accompanied by a cartoon picture of 


the stomach and intestine or lungs. 
Nonetheless, this may have educa- 
tional value for certain special au- 
diences who have not been accustomed 
to thinking about visceral function in 
relation to blood chemistry. 

The book is very extensive in its 
display, but of course makes no 
pretense at discussing the extensive 
scientifie or endocrine background. It 
is a teaching text. There are a few 
criticisms that one can raise. How- 
ever, the chloride iron represents the 
“lost soul” of this multicolored display. 
There is a tendency to regard chloride 
changes as linear wih those of sodium. 
There is no adequate description of 


. hypochloremic alkalosis, nor of the 


remarkable syndrome of acidosis with 
hyperchloremia, seen particularly in 
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old men with obstructing prostate 
disease who have been given too much 
sodium chloride by vein. 

As in so many texts, there is inad- 
equate recognition of the remarkable 
role played after trauma and stress, 
by the combination of catecholamines 
and aldosterone. These, however, are 
carping criticisms that should have 
little bearing on the overall reception 
of this book. 

No one has ever mastered the ideal 
written vehicle for teaching about 
regulation and disorders of body 
water, salt, and acid. This book 
represents a more ambitious attempt 
than most, and one attended by a 
remarkable degree of success. 

FRANCIS D. Moore, MD 
Boston 


Books Received 
But Not Reviewed 


Critical Care Medicine: Current Principles and 
Practices, by Max Harry Weil and Herbert 
Shubin, 176 pp, $12.95, Hagerstown, Md, Harper 
& Row, 1976. 

Tether Contracture and Deformity, by John M. P. 
Clark, 197 pp, $7.50, London, William Heinemann 
Medical Books Ltd, 1976. 

Postgastrectomy Syndromes, by Frederic L. 
Bushkin and Edward R. Woodward, 167 pp, 
$11.75, WB Saunders Co, 1976. 

Visible and Palpable Lesions in Children, by C. 
Everett Koop, 123 pp, $13.75, Grune & Stratton 
Ine, 1976. 

Treatment of Injuries to Athletes, ed 3, by Don H. 
O'Donoghue, 834 pp, $27.50, WB Saunders Co, 
1976. 

Traumatic Surgery, by Norman E. MeSwain, Jr, 
167 pp, $10, Flushing, NY, Medical Examination 
Publishing Co Ine, 1976. 

Arthroscopy of the Knee, by R. W. Jackson and 
D. J. Dandy, 102 pp, $17.50, New York, Grune & 
Stratton Inc, 1976. 

A Survey of Pathology, by Donald W. King, 216 
pp, $15.£5, New York, Oxford University Press 
Ine, 197€. 

Heparin: Chemistry and Clinical Usage, by Vijay 
V. Kakar and Duncan P. Thomas, 376 pp, London, 
Academic Press Inc, 1976. 

Instructional Course Lectures, by the American 
Academy of Orthopedic Surgeons, 247 pp, $34.50, 
St Louis. CV Mosby Co, 1976. 

Directory of On-Going Research in Cancer 
Epidemiology, by the International Agency for 
Researeh on Cancer, 461 pp, $5, Lyon, France, 
Clearinghouse for Ongoing Research in Cancer 
Epidemiology, 1976. 
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Every day, healthy people 


leave the hospital- | 
carrying resistant staph. 





staph 


Ross. & et al.: JAMA 229:1075 (Aug. 19) 1974. 
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COLACE prevents hard, dry stools common to constipation . . . 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE’ — 


the most widely used 
stool softener. « 
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Clinical evidence of 
effectiveness in 


studies of 109 
hospitalized patients" 


Employing objective observations 
by nurse-monitors, two double- 
blind hospital studies of hypnotic 
effectiveness evaluated 57 orthope- 
dic patients, most postsurgical! and 
52 other postsurgical patients; with 
insomnia. Studies used similar pro- 
tocols of one nonmedication base- 
line night followed by seven nights 
of randomly-assigned Dalmane 
(flurazepam HCl) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pro- 
longing sleep.* 
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*When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment of choice. Shouid the 
insomnia persist after the pain is relieved, consider 
Dalmane (flurazepam HCI). 
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Confirmed by patients’ 
subjective assessment” 

The cverwhelming majority of patients 
concurred with the monitor's objective reports: 
those receiving Dalmane reported on morning 
questzornaires that, on average, they fell asleep 


^. faster. awakened fewer times and slept longer 
than patients taking placebo." 


Please see following page for a summary 
of preduct information. 
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Relatively safe and 
well tolerated, 
even for patients on | 
warfarin’ i 
Dalmane is generally well tolerated 
and relatively safe. Morning “hang- 
over” is infrequent. No unacceptable 
fluctuation in prothrombin time has 
been reported in patients on chronic 
warfarin therapy.** The usual precau- 
tions should be observed in patients 
with impaired renal or hepatic func- 
tion; in the elderly and debilitated, 
initial dosage should be limited to 
15 mg to help preclude oversedation, 
dizziness or ataxia. 
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Allnigat relief of postsurgical - 
insomnia..provedin practice —— 
Dalmane _— 
(flurazepam HU 4 


one A.s. Ans 








One 30-mg capsule h..—usual adult dosage zA) 
«15 mg may suffice in some patients). — e 
One 15-mg capsule /;.*—initial dosage for — NM- | 
elderly or debilitated patients. A iss P 
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Proven relief for postsurgical 


or increasing dosage 


-= Dalmane 
tlurazepam HCI) & 





Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research laboratory: 
m Sleep within 17 minutes, 
on average 
m Sleep for 7 to 8 hours, 
on average 
B Sleep with fewer nighttime 
awakenings 
B Continued effectiveness 
over 28 consecutive nights 
of administration 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
ings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
during this period should almost al- 
ways 3 avoided. Consider possibility 
of pregnancy when instituting therapy; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
I5 years of age. Though physical and psy- 
chological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 
Precautions: In elderly and debilitated, limit 
initial dosage to 15 mg to preclude over- 
sedation, dizziness and/or ataxia. Consider 
potential additive effects with other hypnot- 
ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepat:c function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
ing have occurred, pa icar in elderly or 
debilitated patients. Severe sedation, leth- 
argy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 


omnia without repeating 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


have been reported. Also reported: head- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
hypotension, shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, eg., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline opas. 
Dosage: Individualize for maximum: benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

Det Capsules containing 15 mg or 30 
mg flurazepam HCl. 
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, Norinvasive Assessment of the Peripheral Vascular System 
Jeseph M. Van De Water, MD, Providence, RI; Bruce E. Mount, Duarte, Calif; 
Water F. Roettinger Il, MD; Leonard A. Trudell, D Sc, Providence RI 
The ischemic leg defined on a two-coordinate system. 


a 
Primary Small Bowel Volvulus: Cause and Management 
James H. Duke, Jr, MD, Mohammed Samie Yar, MD, Houstor 
Occurrence directly related to the months of day time fasting. 


Principles of Management of Colorectal Foreign Bodies 
Mehamed Eftaiha, MD; Ernestine Hambrick, MD; Herand Abcarian, MD, Chicago 
Helpful hints so that most can be managed from below. 


A Taal of Silver-Zinc-Allantoinate in the Treatment of Leg Ulcers 
Harry W. Margraf, PhD, Thomas H. Covey, Jr, MD, St Louis 
=avorable experience with 400 chronic leg ulcers. 


Tumor Cells in Venous Blood Draining Mammary Carcinomas 


Ranald C. Golinger, MD; Remigio M. Gregorio, MD; Edwin R. Fisher, MD, Pittsburgh 


Cells found in 26% during mastectomy: significance urknown. 


Parapharyngeal Growth of Parotid Tumors: Report of Two Cases 
Wston Chu, MD, Joseph G. Strawitz, MD, Philadelphia 
important to appreciate the anatomy of the stylomandibular tunnel. 


Reversal of Vertebral Artery Blood Flow Demonstrated by Doppler 
Ultrasound . 


Joa D. Corson, FRCS; James O. Menzoian, MD; Frank W. LoGerto, MD, Boston 
Doppler probe placed over vertebral artery at sixth cervical vertebra. 


. Editorial comment by Edwin J. Wylie, MD, San Franciscc 


Pneamoperitoneum Complicating Mechanical Ventilato* Therapy 
Wiliam W. Turner, MD, William J. Fry, MD, Dallas 
7our patients clinically suspected of perforated viscus. 


Surcical Management of Hepatic Vein Occlusion by Tumor: 
Bud4-Chiari Syndrome 
Joseph G. Fortner, MD; Bengt O. Kallum, MD; Dong K. Kim, MD, New York 
Zesection and chemotherapeutic infusion caused palliazon for 
nore than a year. 


EXPERIMENTAL SURGERY 


Postschemic Renal Failure: Accelerated Recovery With Adenosine 
Triphosphate-Magnesium Chloride Infusion 
Mar B. Osias, MD; Norman J. Siegel, VD; Irshad H. Chaudry PhD: 
Bemard Lytton, MD; Arthur E. Baue, MD, New Haven, Conn 


lear benefit in experimental rats could portend use in renal failure. 


Effect of Hyperbaric Oxygen on Second-Degree Burn Wound Healing 
Homard N. Korn, MD; Ervin S. Wheeler, MD; Timothy A. Miller MD Los Angeles 
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CLINICAL NOTE 


Radiologic Diagnosis of Appendicitis 
Henry J. Fee, Jr, MD; Peter C. Jones, MD; Barbara Kadell, MD; 
Theodore X. O'Connell, MD, Los Angeles 
Demonstration of the appendix on barium enema study does not 
rule out appendicitis. 
Editorial comment by Hastings K. Wright, MD. New Haven, Conn 


SYMPOSIUM ON PAIN: PART I 


Guest Editor: John J. Bonica, MD, Seattle 


Introduction to Symposium on Pain 
John J. Bonica, MD, Seattle 


Neurophysiologic and Pathologic Aspects of Acute and Chronic Pain 
John J. Bonica, MD, Seattle 


Physiologic affective and behavioral responses differ widely between 
acute and chronic pain. 


Psychological Aspects of Pain Patient Treatment 
C. Richard Chapman, PhD, Seattle 


Pain reflects not only injury but psychological suffering as well. 


Physiopathology and Control of Postoperative Pain 
A. Eugene Pflug, MD, John J. Bonica, MD, Seattle 
Continuous peridural block a superior method. 


Basic Principles in Managing Chronic Pain 
John J. Bonica, MD, Seattle 
The special clinic method is most effective. 
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(Warning: May be habit-forming); , 
Each tablet contains: and acetaminophen 300 mg. , 


codeine phosphate, 32 mg (gr 1⁄2), E 
(Warning: May be habit-forming); 
aspirin, 227 mg; phenacetin, 162 mg; | 
and caffeine, 32 mg. | 
Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome | North Carolina 27709 
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-Injection and tablets 





Unipen 


nafcillin sodium) 


AS THE MONOHYDRATE,BUFFERED,W YETH 


Postoperative surgical infections 

Recent advances in surgical technique have been so remark- 
able that now total joints can be replaced with prosthetic 
devices. But the introduction of foreign materials — 
protheses, pins, nails, screws —designed to replace damaged 
partsor facilitate healing, can cften lead to infection. Common- 
ly, the implicated organism will be a penicillinase-producing 
staph. Progression can be swift and devastating. 


Initial antistaph therapy: njection 

Its vitally important that effective treatment cf bacterial inva- 
sion begin as soon as pcssible. If you suspect the presence 
of staph and must begin therapy before cefinitive culture 
results are known, Injection Unipen® (nafcilin sodium)t is a 
particularly suitable agent 


Appropriate specimens fcr bacteriologic studies to determine 
the causative organisms anc their susceptibility to nafcillin 
should be taken prior to the first dose of antibiotic. t And, if 
those studies subsequently implicate organisms other than 
penicillinase-producing Staphylococci sensitive to nafcillin, 
discontinue it and administer the appropriate antibiotic. 


Rapid penetration 

Unipen appears rapidly in 5iasma following intramuscular 
administration. Penetrates body tissues in high concentra- 
tion and diffuses well into pleural, pericardial and synovial 
fluids. 

"On call" capability 

Heconstitutes in less than €C seconds. Remains stable for 
24 hours. 


Follow-up therapy: tablets 

Unipen is available in tablet form as well as parenteral. So the 
injectable form can be used ritially in severe infections. And 
as soon as the clinical condition warrants, Unipen tablets 
allow you to continue antstaph therapy with the same anti- 
biotic in a form more agre»sable to most patients. 
*Nafcillin-susceptible penicillinase-producing staphylococc: 


TSee Important Note on next page. 
+See important information under Pa*enteral Administration on next page. 


Wyeth Laboratories - phiadeipnia, Pa. 19101 


Ses important information on next page. 
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Unipe 
(nafcillin sodium) 


AS THE MONOHYDRATE, BUFFERED WYETH 


Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has seen recom- 
mended for use with discs for testing susceptibility to »enicillinase- 
resistant penicillin-class antibiotics. Interpretations correlate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the aboratory of 
"susceptible" indicates that the infecting organism is likely to 
respond to therapy. A report of "resistant" indicates that the infect- 
ing organism is not likely to respond to therapy. A report of “‘inter- 
mediate susceptibility" suggests that the organism would be 
susceptible if high dosage is used, or if the infection ts confined to 
tissues and fluids (e.g., urine) in which high antibiozic levels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M.: Antibiotic 
Testing by a Standardized Single-Discs Method, Am. J. Clin. Pathol., 
45:493, 1966; Standardized Disc Susceptibility Test, FEDERAL REGISTER 
37:20527-29, 1972. 

Indications: Although the principal indication for natcillin sodium 
is in the treatment of infections due to penicillinase-producing 
staphylococci, it may be used to initiate therapy in such patients in 
whom a staphylococcal infection is suspected. (See Important 
Note below.) 

Bacteriologic studies to determine the causative organisms and 
their sensitivity to nafcillin sodium should be performad. 

In serious, life-threatening infections, oral preparations of the 

penicillinase-resistant penicillins should not be relied on for 
initial therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of nafcillin sodium should take into consideration the fact 
that it has been shown to be effective only in the treatment of infec- 
tions caused by pneumococci, Group A beta-hemolytic streptococci 
and penicillin G-resistant and penicillin G-sensitive s:aphylococci. 
If the bacteriology report later indicates the infection is due to an 
organism other than a penicillin G-resistant staphylococcus sensitive 
to nafcillin sodium, the physician is advised to continue therapy with 
a drug other than nafcillin sodium or any other penicillinase- 
resistant semi-synthetic penicillin. 

Recent studies have reported that the percentage of staphylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylococcal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechanism similar 
to that of nafcillin sodium against penicillin G-resistent staphylo- 
cocci. Strains of staphylococci resistant to methicillin have existed 
in nature and it is known that the number of these strains reported 
has been increasing. Such strains of staphylococci have been 
capable of producing serious disease, in some instances resulting 
in fatality. Because of this there is concern that widesoread use of 
the penicillinase-resistant penicillins may result in the appearance 
of an increasing number of staphylococcal strains which are re- 
sistant to these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that minor variations 
in in vitro sensitivity may be encountered when mcre than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction tc any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicillins. These re- 
actions are more apt to occur in individuals with a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced seve-e hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate therapy should 


be instituted, and discontinuation of nafcillin therapy considered. 
The usual agents (antihistamines, pressor amines, corticosteroids) 
should be readily available. 

Precautions: As with any potent drug, periodic assessment! of 
organ system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind during long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral route of administration should not be relied upon in 
patients with severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardiospasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because of the possibility of thrombophlebitis. 
Adverse Reactions: Reactions to nafcillin sodium have been 
infrequent and mild in nature. As with other penicillins, the passi- 
bility of an anaphylactic reaction or serum sickness-like reactions 
should be considered. A careful history should be taken. Patients 
with histories of hay fever, asthma, urticaria, or previous sensi- 
tivity to penicillin are more likely to react adversely. 

The few reactions associated with the intramuscular use of nafcillin 
sodium have been skin rash, pruritus, and possible drug fever. As 
with other penicillins, reactions from oral use of the drug have in- 
cluded nausea, vomiting, diarrhea, urticaria, and pruritus. 
Parenteral Administration: It is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on oral therapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intravenous Route: The required amount of drug should be 
diluted in 15 to 30 ml. of Sterile Water for Injection, U.S.P.. or 
Sodium Chloride Injection, U.S.P., and injected over a 5- to 10- 
minute period. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on nafcillin sodium at concentrations of 2 mg/ml 
and 30 mg/ml in the following intravenous solutions indicate the 
drug will lose less than 10% activity at room temperature (70° F.) 
during the time period stipulated: 


Isotonic sodium chloride....... ...................... 24 hours 
229 dbxtrose dn albe 0 olo a i de 24 hours 
5% dextrose in 0.4% 

sodium chloride solution....... sss 24 hours 
Ritzer MSOWNONs or S ASSOCIATE SIL ALES 24 hours 
M/6 sodium lactate solution 

(core, OF SO: mgl oi fk ue ALL LE 24 hours 


Discard any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusion of Unipen® (nafcillin sodium). The concentration of 
the antibiotic should fall within the range of 2 to 30 mg/ml. The drug 
concentrate and the rate and volume of the infusion should be 
adjusted so that the total dose of nafcillin is administered betore 
the drug loses its stability in the solution in use. 

There is no clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This route of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlebitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (2°-8° C.) and use within 
7 days or keep at room temperature (25? C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
Should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral nafcillin sodium. 

After mixing, the oral solution must be stored in a refrigerator. 

Discard any unused portion after one week. 
Supplied: INJECTION (VIALS)—Supplied in vial sizes of 500 mg., 
l gram, and 2 gram nafcillin sodium as the monohydrate, buffered. 
When reconstituted as recommended, the contents of each vial pro- 
vide, respectively, 2-, 4- or 8-ml. of nafcillin sodium solution 
equivalent per m/. to 250 mg. nafcillin buffered with 10 mg. sodium 
citrate. Film-coated TABLETS—containing nafcillin sodium as the 
monohydrate, equivalent to 500 mg. nafcillin buffered with calcium 
carbonate. CAPSULES—containing nafcillin sodium, as the mono- 
hydrate, equivalent to 250 mg. nafcillin buffered with calcium car- 
bonate. FOR ORAL SOLUTION-— Bottle of dry nafcillin sodium as 
monohydrate—powder for reconstitution to provide 100 ml. of 
solution containing nafcillin sodium equivalent to 250 mg. nafcillin 
per 5 ml. 
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Noninvasive Assessment 
of the Peripheral Vascular System 





VE IEEE 


Joseph M. Van De Water, MD; Bruce E. Mount: Walter F. Roettinger II, MD; Leonard A. Trudell, D Se 


* Forty-five limbs varying clinically from norma! through 
mederate to severely ischemic were studied by noninvasive 
measurements of both arterial blood pressure and oer'usion. 
Fren» the values plotted on a two-coordinate system, they 
arranged themselves well into three clinical categories: (1) 
normal, (2) intermittent claudication, and (3) ischemia or uicera- 
tion end rest pain. Good clinical responses to arterial recon- 
stmiction were corroborated by postoperative measurements. 
Reinforcing the results of one measurement with those of the 
otherhas provided an objective, numerical, and graphic basis for 
decis ons regarding the advisability of angiography or arterial 
recorstructive procedures or both. To date, almost 400 patients 
hawe >een evaluated by these techniques. 

Arch Surg 112:679-683, 1977) 


- is becoming increasingly apparent that noninvasive 
techniques must be developed by which arterial 
insufficiency can be quantitated. The progress of a:hero- 
sclresis should be followed, the results of a vascular 
reeorstruetive operation should be assessed, and fimally, 
there should be a means by which individual patients could 
be selected for operation with a known probability of 
suecess. There is a need to place numbers on arterial 
insufficiency, especially as it affects the lower extremi- 
ties.’ 

Atherosclerosis, the disease so common to our pepula- 
tion, s the process responsible for the progressive decrease 
in arverial perfusion of an extremity. In its several forms, 
it results in obstruction to flow. It can be considered as 
resistance, R, in the fluid dynamics relationship, being 
dimecly related to pressure, P, and inversely related to 
flow, 3 (ie, R = P/Q). We characterize it anatomically with 
contrast angiography. However, this suffers from being a 
stetie measurement offering little in terms of physiological 
signiicance of the distorted anatomy that has been 
demenstrated. 


MATERIALS AND METHODS 


To add the needed physiological dimensions and in some cases to 
avaid an unnecessary angiogram, with its problems of logistics, 
discomfort, and cost, we are looking at new and noninvasive 
tecanijues. We are trying to characterize the significance of 
arteri..] insufficiency, R, in dynamic terms of both P and Q, using 
the ul rasonie Doppler device and a calibrated plethysomograph. 

Thesystolic pressure of a limb segment is obtained by placing a 
sphygmomanometer cuff of the appropriate width arcund that 
segment and listening with a Doppler ultrasound device over the 


Aecented for publication Nov 16, 1976. 

Fror the Department of Surgery, Brown University at the Veterans 
Adminstration Hospital (Dr Van De Water) and Rhode Island Hospital, 
Prowid-nce (Dr Roettinger), the Department of Electronics Instrumenta- 
tior, CXy of Hope National Medical Center, Duarte, Calif (Mr Mourt), and 
the Amificial Organ Laboratory, Brown University, Providence, RI (Dr 
Trel. 

heprnt requests to Department of Surgery, Veterans Administration 
Hospit-l, Davis Park, Providence, RI 02908 (Dr Van De Water) 


closest z»cessible distal artery for the first sound as the cuff is 
slowly deflated. This technique has many proponents** and is 
becoming widely accepted, especially for ankle blood pressure 
measurements. For our studies, calf pressures were found to be 
similar % ankle pressures, our standard calf segment being 
defined as a 15-cm portion of the lower leg located 10 em above the 
center o: the medial malleolus. 

Total fow, Q, cannot easily be obtained by any known noninva- 
sive technique. However, with the use of a calibrated plethysmo- 
graph of our own design** we are able to quantitate the pulsatile 
volume (changes of the limb segment in question. From these 
volume ehanges, a value is derived known as pulsatile flow,, or 
PF,'* im ec/min that has been found to be a reliable and 
reproduc ble measurement of the arterial perfusion of all tissues 
in the limb segment. 

For practical purposes of treatment, we recognized three clinical 
categories in regards to the arterial status of the lower extremi- 
ties: (1) ischemia (rest pain or pregangrene), (2) intermittent 
claudication, and (3) normal. By grouping the numerical values 
from ournoninvasive studies according to these clinical categories, 
we have been able to test our hypothesis that arterial insufficiency 
can be censidered as R of the fluid dynamics resistance relation- 
ship, and that it can be described physiologically in terms of P and 
Q, or PF. 


RESULTS 


In the ischemic category, we placed ten patients whose 
limbs were either pregangrenous or were a source of rest 
pain. For this critique we selected only patients whose 
limbs were later amputated or whose circulation was 
improved as a result of successful vascular reconstruction. 
Values from their ealves were 18.2 + 22.7 mm Hg for P and 
9.2 + 7. cc/min for PF,. As expected, these low values of P 
and PF, have wide ranges of 0 to 66 mm Hg and 0 to 18 ec/ 
min, as well as large coefficients of variation of 1.4 and 0.8, 
respectively (Fig 1). 

Recognizing the difficulty of applying a striet definition 
to patient complaints of claudication, we selected only 
those patients who actually underwent a vascular recon- 
structive operation. For ten of these, the average preoper- 
ative value for P was 63.5 + 20.3 mm Hg, and for PF,, 
25.6 + 13.5 cc/min. As in the ischemic category, the P and 
PF, valves for this group also had wide ranges of 40 to 102 
mm Hg and 7 to 47 cc/min, and similarly large coefficients 
of variasion of 0.32 and 0.53, respectively. However, when 
compared to the ischemic category, these two parameters 
were found to have distinet and highly significant differ- 
ences (t = 4.6,n = 18, P < .001 for P, and t = 3.4, n = 18, 
P = .008 for PF) (Fig 1). 

For normals or controls, 25 men ranging in age from 21 
to 82 years were selected. They were not patients and had 
no complaints referrable to their legs. From this widely 
divergert group, in terms of body habitus and life style, 
values for P of 139.4 + 22.6 mm Hg and for PF, of 
62.3 + 17.0 ec/min were obtained. There was less variation 
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in these values than might have been expected, with 
rarzes of 106 to 190 mm Hg for P and 40 to 110 ce; mir. for — 
PF. zu corresponding coefficients of variation of 9. 16. 


M Pr 


anc , respectively. When compared to the category of. 
cori there was an excellent separation in terms of 
bott P (t = 9.5, n = 42, P< ie atte (Ix 6.0.2 = 
P < .001) (Fig 1). E 

emce these three clinical categories can bé septs tia i in 


terms of both P and PF,, they can be plotted on a Wo- 
coordinate system (Fig 2). This again results in three feirly — il 
disevete clusters of points that permit the arbitrary esab- | 
lishment of three clinical zones. Thus, arterial insuficiency - 


cam be represented as R and described in terms cf P and. 


PF or Q. Furthermore, following operation, it can be seen - 


tha- all points move towards higher values of both P and. 
PF (Fig 3). We have now used these two techn ques to. 
characterize arterial insufficiency in over 400 patients | 


AM 
j: * . 


REPORT OF CASES 


Case 1.—A 58-y ear-old man had claudication at 100 meters ir ‘his i 
right calf. His vascular work-up consisted of the pertinent hory, ^ 


physical findings, and laboratory tests as suggested by the Soeety 


for vascular Surgery and the American College of Surges, ' lus E 


the moninvasive rheological studies done in our vascular lebora- 


tory. From that study, we found left as well as right femoropopli- 
tealdisease (P and PF, of 80 mm Hg and 22 cc/min, respectively, 


on the right, 40 mm Hg and 27 ce/min on the left). An argicg"am © 
revealed obstruction of both superficial femoral arteries Fic 4). 


The right, symptomatic side was operated on using a reversed 
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42, 


eRe 


"saphenous v vein segment for a femoropopliteal bypass. Postopera- 


= tive studies from the vascular laboratory documented the improve- 


ment in his right calf, with P = 96 mm Hg and PF, = 75 cc/min 
(Fig 5). 


AG CASE 2.—A 54-year-old man had @andieation | in his right buttock 


. and thigh. On his preoperative vaseular laboratory studies, the 
right calf segmental values were P = 42 mm Hg and PF, = 42 ec/ 


bas min. A positive hyperemie response'*'' on the right side suggested 
. that aorteiliac disease was the main problem. Further corrobora- 


tion of ths is seen in the depressed thigh segment measurements 


. of P = 6€ mm Hg and PF, = 61 cc/min. An angiogram revealed 

. localized «isease in the distal aorta with total obstruction of the 
proximal right common iliac artery. An endarterectomy utilizing a 

. Dacron petch was performed. The rheological improvement was 


evidenced by increases in the P and PF, values of - thigh and 


c calf segments bilaterally (Fig 6). 


- COMMENT aS 
While desk systolic blood pressure is only part of the 
entire pressure profile of the arterial blood serving a limb 
| segment it is the maximum perfusion pressure, It is thus a 


. specific pressure point and is reproducible. The pressure 


index or systolic pressure of the segment divided by 
-brachial systolic blood pressure as described by Winsor" 
and popularized by Yao et al‘ gives a good indication of the 
amount of resistance between the heart or central blood 
source and the limb segment in question. However, it has 
been our objective to assess a specifie limb segment and 
hence tke actual blood pressure and flow within that 
segment. It is assumed that the arterial blood pressure 
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Fig 4.—Patient 1. Angiogram of both thighs revealing bilateral 
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femoropopliteal disease predicted by noninvasive rheological 


studies. 
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zero, or simply the peak systolic pressure P. 


Similarly, the description of flow by PF, represents only 
that amount of arterial blood that is perfusing the 
segment. Pulsatile flow, is strictly a measure of the rate of 
increase in blood volume of a particular segment of an 
extremity. It is directly related to pulsatile flow, which 
averages 80% of total flow in the extremities.'* Pulsatile 
flow, has been shown to correlate well with total flow in 
studies using both animals (r = 0.962, P< .001)^ and 
laboratory models (r = 0.914, P < .0010).’ Fortunately, 
PF, like P, is obtained noninvasively, and is also reproduc- 
ible at the bedside with coefficients of variation of 14% and 
21%, respectively, for repeated hourly and daily measure- 


ments.’ 


Using these two modalities, measurements of P and PF, 
also have been taken of thigh segments, defined for our 
purposes as a lo-cm portion of the thigh beginning at a 
point 15 em proximal to the tibial tubercle. This data has as 
yet not been completely analyzed, but its importance 
appears to be limited to those patients having only 
aortoiliae disease. Measurements from the calf appear to 
be more valuable because atherosclerosis usually affects 
the more distal portions of the arterial tree first; second, 
the distal areas will suffer the effects of disease in the 
vessels upstream from them; and finally, measurements 
made on the calf are easier to perform and hence more 
amenable for screening purposes. 

While not surprising, it is most advantageous that the 


60 


(cc/min) 


Preoperative 


Postoperative 


Systolic Pressure 
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Fig 5.—Patient 1. Results of operation in terms of systolic pressure and pulsatile 
flow, (PF,). Inserts, vascular laboratory studies showing these changes. 





Systolic Pressure 
DP 60 PT 96 mm Hg 


within the segment is close to zero prior to the arrival of 
each pulse wave, so that in fact the pressure gradient, 
which determines flow, is the peak systolic pressure minus 
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Fig 6.—Patient 2. Results of operation in terms of systolic pressure and pulsatile flow, (PF.) for 
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three -linieal groups ean be readily distinguished Ly either 
P or PF... Thus, we have two sets of measurements, made 
by diferent techniques, that should corroborate each 
other. A discrepancy has been seen only in those instances 
in which the vascular compliance was very low. in those 
cases of small vessel disease, such as poorly ccntrolled 
diabeses, the ratio of P to PF, has been in the range of 3:1 
instead of the approximate 2:1 range seen in this study. 
Thss, a higher pressure is required to attain the same 
pulsatile volume charges, a significant factor when pre- 


dicting the success of a bypass procedure or the proper 
amputation level. 

With :he two determinations, P and PF,, obtained 
noninvasively and recorded both numerically and graphi- 
cally, it has been possible to substantiate symptoms, 
document operative results, follow the progression of 
atherosclerosis, and study the specialized problems of the 
patient with small vessel disease. 


William Ciniero, Ms Brigid A. Riccio, and Ehud D. Laska assisted with 
this study. 
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.Primary Small Bowel Volvulus 


Cause and Management 


* 
James H. Duke, Jr, MD, Mohammed Samie Yar, MD 


© Vost reports of patients with primary small bowe! volwulus 
have indicated that the ingestion of a high-bulk vegetable diet in 
some way contributes to the development of this condition. 
Duñns a recent 13-month period at Nangarhar University 
Hosoéal at Jalalabad, Afghanistan, the frequency of occurrence 
among 26 patients was found to be related to abrupt changes in 
dietary intake. The first and last months of the study were 
Ramadan, the annua! period in which Mohammedans abstain 
from all oral intake during daylight hours and take a single large 
meä after dark. During these two isolated months, there was a 
ten œd and nine fold increase, respectively, in the incidence of 
the candition. Early diagnosis and surgical intervention offer the 
only possibility for minimizing an otherwise excessive mortal- 
ity. 

(£reh Surg 112:685-688, 1977) 


|i sed small bowel volvulus is a clinical condit:on in 
which there is a torsion of all or a large segment 9f the 
small bowel mesentery in the absence of congenital malro- 
tation or bands or postoperative adhesions. Ths ertity 
oceurs only rarely among the populace of the United States 
and Zurope, but is one of the more common surgical 
preoEms encountered among patients in certain Afmean, 
Asian, and Middle Eastern nations. The etiologic mech- 
anisras that favor the development of primary small bowel 
vous have not been fully defined. Although rumerous 
possibilities have been observed and reportec, & few 
common factors consistently emerge. Virtually all ef the 
doeimentation demonstrates that the patients with this 
condition have an exceptionally long small bowel mesen- 
tery and a dietary practice of consuming a coarse, kigh- 
fiber vegetable diet. The mortality associated with 
prmary small bowel volvulus has been reported to range 
betwen 10% and 67%.'* 

The purpose of this report is to present the results cf an 
expe-ience that emphasizes important aspects of twe key 
issues: cause and survival. The striking increase m the 
freqwency of primary small bowel volvulus during periods 
in which the entire population cf the region eats only one 
large meal a day provides the most definite correlation yet 
aveilable of the etiologic role of diet. Through the strict 
appliation of current principles of fluid and electrolyte 
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replacement, early diagnosis, and operative intervention, a 
survival rate of 88.4% was achieved. 


SUBJECTS AND METHODS 


All patients reported in this series were admitted to the 
University Hospital of Nangarhar University Faculty of Medicine 
in Jalalabad, Afghanistan, during the 13-month period between 
Oct 30, 1970, and Nov 25, 1971. The surgical service of the 
Nangarhar University Hospital serves the population of the 
surrounding area, which has a radius estimated to be between 40 
and 50 miles. 

The people of Nangarhar province are predominantly Pusthoons 
or Pathaas, all of whom are Mohammedans. One of the universally 
observediannual religious practices of the Mohammedans is that of 
fasting during one designated 30-day period that is called 
Ramadar. Because Mohammedans use the lunar calendar, the 
specified. dates of Ramadan occur approximately 11 days earlier 
each year, according to the Gregorian calendar. During the month 
of Ramadan, the faithful abstain from all oral intake of food or 


Table 1.—Clinical Data 


No. of Patients 


Dec 4, 1970- Ramadan 
Oct 20, 1971 1350 


Ramadan 


1349 Total 


um estimated 
age yr 
Occupation 
Lagrer or 
farmer 
Urban 


dweller 









Table 2.—Bowel Viability, Operative Procedure, 
and Patient Survival 










Ramadan Dec 4, 1970- 
1349 Oct 20, 1971 
Bowe: vascular integrity 






Ramadan 
1350 





Total 





Detersion & 
decompression 


*One patient died in hypovolemic and endotoxic shock before opera- 
tion. 
+The patient who died did not have necrotic bowel. 
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Frequency of occurrence of small bowel volvulus during 13-month period between Oct 30, 1970, and Nov 25, 1971. In intestinal knotting, 
small bowel volvulus is intertwined with sigmoid volvulus. Month of October 1971 was shortened because of annual forward migration of 


Ramadan, which is based on Moslem lunar calendar. 


drink between the hours of dawn and sunset. When the sun has 
set, they consume large quantities of available foods and liquids. 
After many hours of absolute fasting, the bowel is suddenly forced 
to deal with a great quantity of nutrient materials. The first and 
last months of this 13-month study period were those of Ramadan 
for the years 1349 and 1350 of the Moslem calendar. 

The hospital records were analyzed with particular reference to 
general clinical information, laboratory data, and applied therapy. 
The general clinical data were tabulated and evaluated (Table 1). 
The results of the types of therapy employed and the associated 
mortality were analyzed with reference to the vascular integrity 
of the small bowel at the time of operation (Table 2). 


RESULTS 
Demography 


All 26 patients with primary small bowel volvulus who 
entered Nangarhar University Hospital at Jalalabad, 
Afghanistan, were of Pusthoon extraction. They were 
permanent residents of the region served by this facility. 
Of the vast number of the people who migrated to Jalal- 
abad during the winter months, all of whom were practic- 
ing Mohammedans, none were treated for small bowel 
volvulus, even though the Ramadan celebration of 1970 and 
1971 occurred concurrently with the increase in popula- 
tion. 

Most of the permanent residents of the area are farmers. 
Because of the lack of modern mechanized farming 
techniques, each farmer is forced to work a small plot of 
earth, at a great expenditure of physical energy, to raise 
basic erops of wheat, rice, and vegetables. A coarse, whole- 
grain flour, prepared in water-driven gristmills, is used to 
bake a bread that serves as the basie dietary staple. Protein 
intake is not abundant. 
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Etiologic Factors 


Prior to the advent of surgical intervention for small 
bowel volvulus in Afghanistan, the development of obstipa- 
tion, distention, and vomiting was a signal for the patient's 
family to prepare for death. There is no definitive way to 
determine the number of people within the Nangarhar 
University Hospital area in whom small bowel volvulus 
develops. However, because the hospital has been able to 
offer a potential recovery from this life-threatening entity 
for several years, it has been estimated that most of the 
people in the area in whom small bowel volvulus develops 
actively seek aid at this facility. 

The environment for this clinical study is uniquely 
homogeneous. All of the patients admitted with small 
bowel volvulus were Pusthoon men who were, with one 
exception, either farmers, laborers, or nomads, and 
subsided on a high-fiber diet. Because of their faithful 
allegiance to the practices of Islam, they uniformly 
observed the dietary dictums of Ramadan. 

A striking incidence of primary small bowel volvulus was 
found to occur during the Ramadan of 1970 (Pig 1). During 
the ensuing 11 months, only seven instances of small bowel 
volvulus were treated. During the Ramadan of 1971, a 
similar experience to that 12 months earlier was observed. 
The uniform change in dietary habits for the 30 days of 
Ramadan appeared to be the only active variable. 


Clinical Experience 


In most of the reported series of patients with primary 
small bowel volvulus, there is a preponderance of male 
laborers who subsist on a coarse, high-fiber diet. All of the 
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. 26 men in this study were in ex ellent physical condifion 


_ anë regularly engaged in heavy work. Because it is not 
 eussemary in the Afghan culture to record the dace of 


p . birth, the ages of these patients can only be estimated. Age 


appeared to have no signi‘icance in the incidence of small 
bowel volvulus in this experience. 

A 26 patients complained of obstipation and distert.on, 
anc 23 complained of vomiting. The magnitude of disten- 
tior was usually not striking. The symptoms were 
uni"ormly preceded by the onset of colicky abdominal pain, 
the appearance of which was sudden in all except ive 
patents. Most of the patients sought medical a=tention 
witzin 24 hours or less from the onset of symptcms, but 
some delayed as long as four days. The delay was not 
asseciated with an increased mortality. 

‘Pwo of the three patients who died were in hypevo-emic 
or endotoxie shock or both before operation. The vital signs 
wese otherwise of no value in assessing the clinical stete or 
the bowel viability. Neither the hemoglobin concertrat.on, 
the hematocrit level, nor the white blood cell coant was 
useful in predicting the presence of compromised blood 
supply to the bowel. 

Upright roentgenograms of the abdomen were particu- 
lar helpful in the verification of the clinical impression of 
small bowel volvulus. The fluid-filled loops, the lang f uid 
levels, and the atypical arrangement of these segments of 
air-filled bowel described by Juler et al' as being highly 
suggestive of small bowel volvulus were usually present. 


Treatment 


Bone of the patients admitted to Nangarhar University 
Hospital with a history of abdominal pain, obstipation, and 
disention were found to have an obstruction duc to 
ad3esions or congenital anomalies. All patients saspested 
of saving primary small bowel volvulus were immed ately 
treated with nasogastric suction and the intravenous 
administration of balaneed salt solution. Preoperative, 
intraoperative, and posteperative antibiotic therapy was 
als used. The most common antibiotic regimen was tazt of 
intravenously administered penicillin G potassium and 
intramuscular streptomycin sulfate. Occasionally, intrave- 
noasly administered ampicillin sodium was used when it 
we available. 

When the patient with suspected small bowel vo vulus 
wae found to have stable vital signs, the operation was 
delayed sufficiently to permit an adequate reconstitution 
of the depleted extracellular fluid volume and to 2vacaate 
as much gastric content as possible. At operation, the large 
flu-d-filled loops were initially examined to determine the 
direetion of the torsion. Although detorsion was sometimes 
a cifficult maneuver, the prompt disappearance of venous 
enzorgement heralded success. 

Decompression of the small bowel contents was 
aceemplished in all cases. A suction apparatus was irtro- 
dueed through a purse-string suture on the antimesen-eric 
bo-der of the midsmall bowel It was estimated that 
be-ween 1,000 and 2,000 ml of a rather thick suspensicn of 
undigested material was removed from each patient's 
small bowel. When bowel necrosis resulted from prolonged 
mesenteric torsion, a resection of the involved segment 
with reanastomosis was performed. 
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found to aave simple torsion of the mesentery that could be 
relieved by the mechanical maneuver of rotating the 
mesente*y in a direction opposite to that from which the 
twisting had occurred (Table 2). Two patients admitted to 
hospital during this interval were in hypovolemic or endo- 
toxic shcek or both and had apparent bowel necrosis. One 
patient cied, before operation could be accomplished, while 
balanced salt solutions were being infused to correct the 
apparen* extracellular fluid volume deficit. After this 
experiente, a policy of immediate surgical intervention and 
detorsioe was adopted, even if the patient was hypoten- 
sive. Appropriate volumes of balanced salt solutions were 
administered during the preparatory and operative phases 
in all cases. During the Ramadan of 1971, three patients, 
one of waom was hypotensive, were found to have necrotic 
bowel, bat none died. 


Mortality 


Of the 26 patients admitted with primary small bowel 
volvulus. three (11.6%) died. One man died before operative 


correction could be attempted. A second death occurred ina _ E 


patient n whom the entire small bowel was found to be 
necrotic. The third patient, the eldest member of the group, 
had no evidence of bowel necrosis and was treated by the 
techniques described above. He died immediately after 
operation from an unknown cause; no postmortem exami- 
nation vas performed. 


COMMENT 


Primary small bowel volvulus has characteristically been 
observee to occur primarily among the populace of certain 
areas o° Africa, India, and the Middle East. Several 
commor factors have been thought to contribute to the 
development of the syndrome. The great majority of 
patiente suffering from primary small bowel volvulus are 
of a lower socioeconomic group and most earn their living 
as labomers or farmers. Because of the nature of their 
livelihocd, they enjoy excellent skeletal muscle develop- 
ment arr have only minimal depositions of fat. Despite the 
widely dispersed geographic locality of these afflicted 
individuals, the basic dietary components are quite similar. 
All of these people obtain a major portion of their nutrition 
from some form of roughly ground, poorly cooked, farin- 
aceous vegetable source. At operation, they are regularly 
observei to have large, dilated, fluid-filled loops of bowel 
suspended by a mesentery that is apparently longer than 
that observed among people in Western nations. 

Vaez-Zadeh et al? measured the distance between the 
mesenteric base and the bowel and the length of the 
jejunum and ileum in patients with volvulus and at autopsy 


in patients who died for other reasons. When these deter- _ 


minations were compared with average values published in 
Gray’s Anatomy, patients with small bowel volvulus had 
the longer mesenteries and more narrow mesenteric bases. 
Koenig“ observed small bowel volvulus to be much more 
frequert among Russian peasants, whose small bowel 
length was found to be an average of 6.9 m, in comparison 
to the &erman population, whose bowel length was only 
5.19 m. The most detailed hypothetical mechanism yet 
proposed has been that of Spasokukozky,* who stressed the 
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formation of a small bowel volvulus: the practice of con- 


suming large, bulky meals after long intervals of fasting; 


strong and active bowel peristalsis; firm abdomiral muscu- 
lature; and physical activity in the upright position. With 
the abrupt transit of the large, semiliquid, bulky meal into 
the empty proximal jejunal loops, there is a natural 
migration of this heavier segment of bowel into the left 
lower quadrant in the absence of resistance in the pelvis. 
The empty loops of ileum and jejunum are thereby forced 
into a clockwise rotation into the right upper quadrant, 
thereby establishing the first 180? torsion. This twisting is 
further aggravated by the complete emptying of the 
stomach and the subsequent movement of the empty bowel 
toward the left upper quadrant. 

The experience at Nangarhar University Hospital has 
one characteristic different from that of other studies: the 
patients had ethnic, occupational, dietary habit, and relig- 
ious uniformity. All had essentially the same complaints 
and abnormal physical findings. The striking increase in 
the occurrence of primary small bowel volvulus during the 
two periods of Ramadan, in which there was a drastic, 
widespread alteration in eating patterns, affords the most 
convincing support yet available to the dietary-related 
mechanistic hypotheses proposed.** 

Multiple factors contribute to intraluminal fluid accumu- 
lation and extracellular fluid translocation in the small 
bowel during the evolution of a volvulus. Some of these 
mechanisms favor the development of bowel ischemia. The 
initial fluid load, according to the mechanistic theory,* is 
derived from the ingestion of a large, bulky, semiliquid 
meal. Two studies have observed that large volumes of 
alcoholic beverages can contribute to this phenomenon. 
Because of the hypertonicity of this semiliquid meal, there 
is a rapid movement of water across the mucosal 
membrane into the bowel lumen. Once the torsion has been 
sufficiently established to impair venous return. there is 
continued accumulation of both intraluminal and intraper- 
itoneal fluid. With the circulatory stasis thus established, 
intraluminal bacterial growth is accelerated and the poten- 
tial for bowel wall invasion is likely. Under the most 
extreme cireumstances of torsion, the mesenteric artery 
can become occluded. 

Early diagnosis and operative intervention offer the 
best hope for minimizing high mortality. Because there are 
no pathognomonic complaints or physical findings, a physi- 
cian unfamiliar with this process may fail to suspect the 
presence of a small bowel volvulus. Juler and co-workers: 
have emphasized the diagnostic value of properly inter- 


.. . preted abdominal x-ray films. Burnanasiri et al have 
_ . noted the value of angiography in the identification of 


"barber pole sign," caused by spiraling egress of the 
branches of the twisted superior mesenteric artery. Cynn 
and Hodes" have called attention to the presence of air in 
the portal vein as being evidence of bowel necrosis asso- 
ciated with volvulus. | 

| Since none of the patients reported on in this series had 
undergone previous operations, a patient entering the 


hospital with small bowel obstruction was immediately | 


suspected of having small bowel volvulus. Even though 
these patients had a grave, life-threatening condition, 
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_ their general appearance and vital signs did not indicate - 


the magnitude of the potential threat. Extremely low blood 
pressure levels did not always imply the presence of 
ischemic bowel, nor did the presence of normal bloode 
pressure levels indicate the absence thereof. However, 
when the torsion of the mesentery was sufficient in degree 
or time to permit the development of clinical hypotension 
from either the extracellular fluid volume deficit or an 
endotoxic load from necrotic bowel, immediate operative 
intervention was mandatory. Fluid resuscitation was 
initiated during both the preoperative preparation and the 
operation, but no delay was allowed in the effort to correct 
the mechanical venous obstruction and extirpation of the 
necrotic bowel when it was present. At operation, every 
effort was made to minimize the continued exposure of the 
peritoneal contents to the necrotic bowel or its luminal 
fluid through the use of plastic bags or by the judicious 
placement of the bowel outside of the abdominal cavity. 

Occasionally, a major portion of the small bowel will be 
found to be necrotic, as was the case in one instance during 
Ramadan 1970. With the development of rather sophisti- 
cated nutritional supplement techniques, these patients’ 
conditions need not be considered hopeless. After the 
necrotic segment has been removed, the remaining viable 
bowel can either be reanastomosed or both ends can be 
temporarily brought out as a duodenostomy or jejunostomy 
and distal mucous fistula. When the patient has suffi- 
ciently recovered from the insult associated with the 
primary illness, a secondary anastomosis of the bowel can 
be accomplished. Using techniques described elsewhere, 
the remaining bowel can be induced in some cases to 
develop sufficient digestive and absorptive capability to 
maintain a satisfactory life. 


Nonproprietary Name 
and Trademarks of Drug 


Ampicillin sodium—Alpen-N, Amcill-S, Omnipen-N, Penbritin-S, 
Polycillin-N, Principen/N. 
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Every day, healthy people 
leave the hospital- 


carrying resistant staph. 


*Ros.. S et al.: JAMA 229: 1075 (Aug. 19) 1974. 


BRIE SUMMARY OF PRESCRIBING INFORMA- 
TION. «& 7/29/71. For complete information, 
cons t @fficial Package Circular. 

indications: The principal indication for sodium 
oxac "unus in the treatment of infections known t 
be dee t» penicillinase-producing staphylococci 
whic nave been shown to be sensitive to It. 

Bar emologic studies to determine the causative 
orgaeisres and their sensitivity to sodium oxacillin 
shou be performed. 

If amti iotic therapy is considered necessary in 
potesta "y serious infections while awaiting reports 
of curtur-s and sensitivity studies, sodium oxa- 
cillinmeme@ be used to initiate therapy in Such 
patien:s m whom a penicillinase-prcducing staphy- 
lococcus is suspected (see Important Note below). 

In serous, life-threatening infections, oral prep- 
aratiems of the penicillinase-resistant penicillins 
shouec rot be relied on for initial therapy 

Im@or-aant Note: When it is judged necessary tnat 
treat mer- be initiated before defin t ve culture and 
sens tviw results are known, tne choice of sedium 
oxac | insshould take into consideration the fact 
that thes been shown to be effective only in the 
treat er- of infections caused by pneumococci, 
Grou A-beta-hemolytic streptococci and penicillin 
G-re istant and penicillin G-sensitive staphylo- 
coce. Ifthe bacteriology report later indicates the 
infecior is due to an organism other than a peni- 
cillir G-esistant staphylococcus sensitive to 
sodiem exacillin, the physician is advised to con- 
tinue *he-apy with a drug other than sodium oxa- 
any other penicillinase-resistant sem - 
syntbeti- penicillin. 

M -heillin is a compound that acts through a 
mec an sm similar to that of sodium oxacillin 
agai st »enicillin G-resistant staphylococci. 
Straims ef staphylococci resistant tc methicillin 
haveexieted in nature and it is known that the 
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yf staphylococci have Dee 
zing serious disease, i some 
J in fatality. Because “f this, 
yat widespread use of the peni- 
penicillins may resuit in the 
increasing number o* staphylo- 


coccal strains wtich are resistant to these peni- 
cillins. 

Methicilli-res:-stant strains ar Imo always 
resistant to all ef er penicillinase-resis ant peni- 


J. 


cillins (cross res-stance with cepnalosp 
tives also occum 'requently). Resistance to any 
penicillinase-resstant penicillin shouldbe inter- 


preted as evidence of ^linical resistance to all, in 
spite of the fact "hat minor variations iin vitro 
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penicillinase tant penicillin is testt 
the same sirain staphylococcus 


res 


Routine methacs of antibiotic sensiti 
may fail to detec: strains of organisms 
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son, the use ef le*ge inocula and 45-ho 





tion periods may be needed to obtain ar 
sensitivity stud == with these antibiotic 
Contraindicalicme: A history of allerg 
penicillins. 
Warning: Serious and occasionally fata ana- 
phylaxis have bean reported in patients 
oral or parentem penicillin therapy. Cr 
»istory of allercy to penicillins, cephalcsporins o 
other allergens '* an allergic í acti 
tion occurs discontinue the drug and mstitute 
appropriate tre 3ent 

Usage in Pregsancy: Safety for use t 
s not establishe-. 
Precautions: B2eeause of limited expen nce, use 
cautiously and aluate organ system f 


quently in prematures and neonates. M*cotic or 


strains reported nas Deen increas- 


rin deriva- 


ry 
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bacterial superinfections may occur. As with any 
potent drug, periodic assessment oi organ sy stem 
function, including renal, hematopoietic and hepatic 
should be made during long-term therapy 


urticaria 


Adverse Reactions: Skin rashes, pruritus 
arr fever and 


eosinophilia, nausea, vomiting 


anaphylaxis. Rare cases of reversible hepatoce! 
lar dysfunction have occurred 

One patient developed granulocytopenia while 
receiving intravenous diu OX ] va 
mycin. The blood count returned to normal after 


both drugs were discontinued 

Moderate SGOT elevations have been noted 
Thrombophlebitis has occurred occa nally during 
intravenous therapy and leukopenia was noted ir 
two cases, Transient renal dysfur (hematuria 
albuminuria and azotemia) has rred in some 
neonates and infants on high dose )Ibserve this 
class of patients carefully for such jns during 
therapy 
Usual Oral Dosage: Adults: 500 mg. q. 4 cr q. f 


Children: 12.5 mg /Kg 6h. A t f 
empty stomach for maximum ab r 

Treat Group A beta-hemolytic strept ocal 
infections for at least 10 days. Give oral drug 1 


2 hours before meals 

Usual Parenteral Dosage: Adults 

q. 4 or q. 6 h, Children: 12.5 mg./Kg 
Group A beta-hemolytic streptococcal infection 

should be treated for 10 d: weighing 

40 Kg. or more should receive the adult dose 

Supplied: Capsules—250 and 500 mg. in bottle 


ws Childrer 


48. Injectable—250 mg., 500 mg. and 1 Gm. dry 

filled vials for I.M. /I.V. use. For Oral <£ ( 

100 ml. bottle, 250 mg./5 ml. when reconstituted 
A.H.F.S. Category 8:12.16 
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” 8/12/73 Before Santyl 8/23/13 After Santyl 
Decubitus ulcer of the head Completely debrided ulcer! 
(occipital area) Santyl (collagenase) By attacking both denatured and native 
is the only topical proteolytic enzyme to collagen, Santyl helps speed liquefaction 
effectively digest strands of native collagen of necrotic material and its separation from 
that anchor necrotic debris to the wound the underlying base, without damaging 
surface. Until these are severed, debride- granulation tissue: ' 


ment is incomplete, granulation is slowed, 
and no supportive base is available for 
epithelization.? 


and a chance for | 


SANTYL* (collagenase) nd : 
Indications: For debriding dermal ulcers and Le —— 
severe burns. P E i Ec 
Contraindications: Patients with known local 
or systemic sensitivity to collagenase 
Precautions: The enzymes optimal pH 
range is 7 to 8. Lower pH adversely affects 
activity Use only normal saline, hydrogen 
peroxide or Dak ns solution to cleanse lesion 
Observe debilitated patients for systemic 
infections. Confine SANTYL to lesion being 
treated. Protect healthy skin with Lassar s 


tter heali 


applied just once a day 


| Santyi 









paste to prevent erythema. Prolonged use of 

enzymes may cause sensitization If lesion is ointment 
infected, use appropriate topical antibacterial 

therapy. If infection does not respond. discon- 

tinue SANTYL until infection is eliminated Y 


Adverse Reactions: None noted when used 
as directed. E 
Overdose: Burow’s solution U.S.P (pH 3.6-4.4) | 
deactivates the enzyme 

How Supplied: 25 qm. Jars. 

References: (1) Rao DB etal: J Amer Geriat 
Soc 23:22. 1975. (2.) Boxer AM et al: Geriatrics 
24 75.1969. (3.) Haimovici H; Strauch B: in 


age Units Per Gram 
No U.S. Standard of Potency 


Knoll Pharmaceutical Company 
Whippany, New Jersey 07981 


Mandl Ines (ed): Collagenase, Gordon and 10/8/73 & 

5 Member Company, Certified Medical 
Breach New York, 1972, p 177. (4.) Varma AO 1 ; 
et al: Surg Gynec Obstet 136:281. 1973 Healed ulcer | | Representatives Institute. Inc B 
Available as a sterile ointment in 25 gm jars. An additional benefit observed with = 


oantyl has been a reduced incidence of 
hypertrophic scarring, apparently due 
to the fact that epithelization of ulcers 
treated with Santyl proceeds from a 
completely debrided base!” 





 * Principles of Management 
of Colorectal Foreign Bodies 


Mehamed Eftaiha, MD; Ernestine Hambrick, MD; Herand Abcarian, MD 


* We present a five-year experience with removal of 31 
coworectal foreign bodies, with no morbidity or mortality. The 
folowing principles were used: (1) biplane abdominal reentgen- 
ograms to elucidate the location, type, and number of foreign 
basies; (2) removal under appropriate anesthesia; (3) transanal 
extraction of the foreign bodies whenever possible; (4) laparot- 
omy only as a last rescrt, after failure of all transanal manipula- 
tias; (5) proctosigmoidoscopy following removal of *oreign 
baies; and (6) inpatient observation to rule out bleeding or 
peoration with delayed symptoms. A classification based on 
thedevel of the foreign bodies in the rectum or colon is proposed 
the: is helpful in the initial approach to the problem and the 
ulf-mate therapeutic plan. 

Arch Surg 112:691-695, 1977) 


E bodies of the colon and rectum are being 
encountered with increasing frequency, but tc date, 
orly sporadic ease reports concerning their management 
hzxe-appeared in the literature. The purpose of this report 
is æ present a classi‘ication for and outline the prineiples 
of management of fcreign bodies of the colon and rectum, 
fo-nulated from our experience with 31 suck foreign 
bæies seen over a five-year period. The types, shape, 
number, composition. and especially the level and curation 
of presence of the fereign bodies deserve careful evalua- 
tien prior to their removal. 


SUBJECTS AND METHODS 


During the five-year period from 1970 through 1975, 30 patients 
weee seen with a total o? 31 foreign bodies in the colon and rectum. 
AF 30 patients were males, ranging in age from 25 te 54 years. 
Before the removal procedure, clinical histories were obta:ned, and 
all patients underwent physical examination as well as »iplane 
roeatgenograms of the pelvis and abdomen to document the 
number, type, and location of the foreign bodies. Proctosigmoidos- 
cosy and inpatient observation followed removal of tae -oreign 
bodies in all cases. 


CLASSIFICATION 


Though the shape, composition, surface contour, and cr:eatation 
of foreign bodies influence the ultimate method of removal, the 
inSial approach to the problem can be based on the level of the 
fosign body in the rectum or colon. Therefore, a simplified 
classification is proposed: (1) low-lying foreign bodies: palpable in 
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the rectal ampulla, and (2) high-lying foreign bodies: in or 
proxima! to the rectosigmoid junction. 

Low-lying foreign bodies can be removed transanally following 
appropriate anesthesia. High-lying foreign bodies require more 
complicated and ingenious maneuvers for their removal. 

The classification of the 31 foreign bodies in this report is shown 
in Table 1. 


Low-Lying Foreign Bodies 


Sharp Objects.—Beef bone, toothpicks, glass fragments, ete, were 
removed under caudal, spinal, or local infiltration anesthesia that 
resulted in complete relaxation of the anal sphincter and allowed 
easy maaipulation and removal through an operative anoscope. 
Care was taken to not create an iatrogenic mucosal laceration, or 
to extend the laceration already caused by the sharp object. 

After »emoval, proctosigmoidoscopy was performed to rule out 
mucosa! laceration, bleeding, or additional missed foreign bodies. 
In all questionable cases, the patients were kept under observation 
for delayed bleeding or signs of perirectal suppuration for a period 
of 24 hoars. 

Large Rounded Foreign Bodies.—A vibrator, broomstick, plastic 
phallus, inspissated barium, baby powder can, ete, were easily 
removed by gentle transanal manipulation following caudal or 
spinal amesthesia and adequate sphincter relaxation. A grasping 
forceps was used when there was no risk of breaking or splintering 
the foren body (Fig 1). 

Glass Containers.—A glass bottle, water glass, and a test tube 
were removed by gentle manipulation under caudal or spinal 
anesthesa, with care being taken to not break the glass (Fig 2). 
The suction effect created by the upward direction of the mouth of 
the container was released by the use of Foley catheters passed 
around the container and extending into the lumen of the bowel 
above the foreign body (Fig 3). 


High-Lying Foreign Bodies 


Removal Without Laparotomy.— Vibrators were located by procto- 
sigmoidescopy and were manipulated and delivered into the rectal 
ampulla with biopsy forceps. Spinal anesthesia, the lithotomy 
position, and palpation of the abdomen were used during the 
procedure, After the object was moved into the rectal ampulla, it 
was maraged as a low-lying foreign body. In one instance, an 
irrigation catheter was retrieved from the proximal limb of a 
double-barrel sigmoid colostomy using a fiberoptic colonoscope 
and a patypectomy snare. 

Removal With Laparotomy.—A glass test tube located high above 
the rectosigmoid could not be seen by proctosigmoidoscopy, and 
manipulation through the abdominal wall failed to displace the 
object into the rectosigmoid. At laparotomy, the test tube in the 
sigmoid colon was manipulated and delivered into the rectal 
ampulla, where it was removed transanally (Fig 4, left and 
right). 

In one patient, a ball-point pen was introduced into the anus 
seven years prior to hospital admission. Abdominal roentgeno- 
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Fig 1.—Broomstick removed after caudal anesthesia demon- 
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grams revealed the presence of foreign body in the descending 
colon (Fig 5, left). Adequate bowel preparation preceded elective 
removal of the pen through a colotomy, followed by primary 
closure of the colon (Fig 5, right). 

A long, triangular glass bottle impacted into the rectosigmoid 
necessitated emergency laparotomy and colotomy following 
unsuccessful attempts at transanal removal. A temporary divert- 
ing colostomy was necessary in this patient (Fig 6). Table 2 
summarizes the procedures utilized in the 30 patients. 





Table 1.—Classification of 31 Foreign Bodies in 30 
Patients 







No. of Foreign Bodies 





Low-lying foreign bodies 







Sharp objects 4 
Large round foreign bodies 16 
Glass 3 
Total 23 





High-lying foreign bodies 










Large round foreign bodies 4 
Glass 2 
Irrigation catheter 1 
Ball-point pen 1 

8 


Total 






Fig 2.—Anteroposterior (left) and lateral pelvic (right) roentgenograms demonstrating glass bottle in rectum. 
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Fig 3.—Giagram illustrating how suction effect of glass bottle can 
be relieved by instilling air through Foley catheters passed along 
each sic» of bottle. 


COMMENT 


Foreign bodies in the colon and rectum are becoming a 
frequertly encountered problem. A survey of the literature 
reveals 3 long list of case reports describing different types 
of foreizn bodies introduced into the rectum and colon. The 
cireumsanees under which foreign bodies are introduced 
into the rectum and colon ean be grouped under five 
headings: (1) diagnostic or therapeutic, eg, thermometer, 
barium rectal tube, disposable enema tip, irrigation eathe- 
ter'; (2)self-administered treatment to alleviate symptoms 
of anorectal disease, eg, insertion of a broomstick to relieve 
itching or to reduce prolapsed hemorrhoids'-*; (3) criminal 
assault- glass bottle^; (4) autoeroticism, eg, vibrator®*; and 
(b) accidental introduction.*-'' 

Foremn bodies may be accidentally swallowed and cause 
symptoms when they lodge in the rectum, lacerating the 
rectal mucosa, which leads to suppuration. In these cases, 
the patent may be unaware of the presence of the foreign 
body, waich may be found impacted in the rectal ampulla in 
the bas» of an infected fistulous tract or in an abscess 
cavity." Presentation also varies, and includes pain, bleed- 
ing, or perirectal suppuration. Occasionally, the patient 
may seek help because he is unable to remove the foreign 
body. Tais is usually after he has exhausted all attempts at 
remova himself. By this time, it is usually impacted in the 
rectum or pushed up into the rectosigmoid.* Some patients 
may have peritonitis caused by perforation of the rectosig- 
moid by a previously removed foreign body that the 
patient admits to in retrospective questioning.’ 

Diagaosis is made by palpation of the foreign bodies in 
the recsum or by a roentgenogram. Before removal, the 
clinieal nistory and a physical examination to elucidate the 
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Fig 4.—3lass tube seen in plain abdominal x-ray film (left), and 
after transanal removal following laparotomy and transabdominal 
maniputation (right). 
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Fig 5.—Left, Abdominal roentgenogram demonstrating presemce 


of foreign body (ball-point pen) in descending colon. Richt, 
Specimen after removal. 
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Fig 6.—Left, Lateral pelvic roentgenogram demonstrating lasge 
foreign bocy in rectosigmoid area. Top right, Large glass bottle 
being extracted through wide colostomy. Bottom right, Bottle 
after removal. 
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“able 2.—Procedures Used in Removal of Foreigr Bodies 
Na. of 


_Fansanal ee S 


F-octoscopic remova without laparotomy 
(>lonoscopic removal via a stoma 


2moval with laparotemy 
Manipulation without colotomy 1 
Colotomy, removal, & closure of colon 
‘Colostomy following removal 













numer, type, and daration of the presence of the foreign 
bed}, as well as to rule out peritonitis caused by perfora- 
tien. is important.'* The patient should then be examined 
urler appropriate anesthesia and the foreign body 
remeved as outlined previously. It must be emphasize that 
ne enema or cathartics should be used, as they might 
inerease impaction of the foreign body and surrounding 
edema.*'*'* In addition, the foreign body may be pushed 
higher, causing perforation and peritonitis. Every attempt 
shoud be exhausted to remove the foreign body trans- 
anally before embarking on laparotomy for its removal. 
Almost all low-lying, as well as most high-lying, foreign 
badies can be remeved transanally under aporopriate 
anes hesia, which insures adequate sphincter relaxation 
and allows easy, gentle manipulation.'^^'' If a preexisting 
anerectal disease precludes adequate sphincter relaxation 
ane eilation, a latera! internal sphincterotomy can de done 
at that time. Foreign bodies made of glass require special 
attention. Every effort should be made to remeve the 
objec intact, without breaking it. Also, if the open end of 
the glass is directed cephalad, this will create negative 
pressure within the glass, drawing the mucosa inte the 
meata of the container. Attempts at removal will »e futile, 
and injury to the rectal mucosa may result if this suction 
effect is not overcome.** One easy method of overcoming 
the suction effect is to introduce two or more Foley 
cathe-ers around the object and to inject air around the 
opening of the container after inflating the balloons ef the 
catheers. Applying traction to the catheters wil! help in 
remo~ing the object. We believe that gentle manipu ation 
under eaudal or spina! anesthesia and breaking the suction 
effect of the glass container will be successful in most 
cases and should be attempted before utilizing other 
mameavers, such as applying obstetrical forceps or speons 
arcurl the object, that might cause injury to the ano- 
rectum or break the object or both. Other ingenious 
metheds for removal of glass have been reported in the 
liteza ure.**" Plaster of paris in the glass container, when 
the opening is directed caudally is also not without hezard, 
as the heat generated when the plaster of paris dries may 
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break “he glass.“ 


Recently, the flexible fiberoptic colonoscope has been 


utilizee in removal of certain high-lying foreign bodies. 


Other authors have also alluded to this technique.: Few - 


foreigr bodies will require laparotomy as herein outlined. 

In many instances, one will be able to manipulate a high- 
lying fereign body down the lumen of the bowel and deliver 
it into the rectal ampulla, where it can be managed as a 
low-lying foreign body by an assistant. In planning elec- 


tive laparotomies, the colon should be prepared so that the - x 


bowel ean be closed primarily after removal of the foreign 
body.” 

An emergency laparotomy for the removal of a foreign 
body is rarely indicated. However, when a patient has a 


large, high-lying, impacted foreign body partially obstruct- | 4 


ing the bowel, this procedure may be necessary. In such 
cases, & proximal diverting colostomy will be necessary 
after esiotomy and removal of the foreign body, as the 
colon cannot be prepared adequately prior to the surgical 
procedu-e.'^'* 

After removal, proctosigmoidoscopy is mandatory to rule 
out mueosal lacerations, bleeding, perforation or missed 
foreign body." Inpatient observations for one or more 
days is equally important to rule out delayed symptoms 
and sigzs of perforation or perirectal suppuration.* '^'* 
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Wistaril I.M. (hydroxyzine HCI). It helps allay 
the excessive anxiety that can heighten the 
patient's perception of pain, and helps assure 
calm and cooperative patients. Vistaril I.M. 
dso helps minimize secondary postoperative 
complaints, and often relieves postoperative 
cor fusion. 

Vistaril ILM. may enhance the effeet of 
injectable analgesics, such as meperidine, 
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significant depressant effects on respiratory or 
circulatory function and often reduces post- 
operative emesis. 

It is physically compatible with most 
commonly used analgesics, and can be mixed 
with them in the same syringe. 

Alone, or as an adjunct for use in the man- 
agement of postoperative pain, the maximum 
recommended dosage of Vistaril I.M. is 100 mg 
Whilethe analgesic dosage needed will usually 
be reduced, the actual dosage of Vistaril I.M. 
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— VISTARIL® (hydroxyzine hydrochloride) Intramuscular Solution 


_ For Intramuscular Use Only 


Contraindications: Hypersensitivity to hydroxyzine. The solution for 
intramuscular use must not be injected subcutaneously, intra-arterially, 
or intravenously. 

Hydroxyzine, when administered to the pregnant mouse, rat, and 


rabbit, induced fetal abnormalities in the rat at doses substant ally above 


_ the human therapeutic range. Clinical data in human beings are 


inadequate. Until adequate data are available to establish safety in early 
pregnancy, hydroxyzine is contraindicated during this period. 
Precautions: Hydroxyzine may potentiate the action of central nervous 
system depressants such as narcotics and barbiturates. In conjunctive 
use, dosage for these drugs should be decreased as much as 5096. 
Because drowsiness may occur, patients should be cautioned against 
driving a car or operating dangerous machinery. The usual precautions 
for intramuscular injection should be followed; soft-tissue reactions 
have rarely been reported when proper technique has been used. 
Hydroxyzine intramuscular solution should be injected well within the 
body of a relatively large muscle. In adults, the preferred sites are the 
upper outer quadrant of the buttock (i.e., gluteus maximus), or the mid- 
lateral thigh. In children, preferably the mid-lateral muscle of the thigh. 








In infants and small children, the upper outer quadrant of the gluteal 
region should only be used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic nerve. The deltoid 
area should be used only if well developed, such as in certain adults and 
older children, and only with caution to avoid radial nerve injury. 
Injections should not be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it is usually transitory 
and may disappear in a few days of continued therapy or upon dosage 
reduction. Dryness of the mouth may occur with higher doses. Involun- 
tary motor activity, including rare instances of tremor and convulsions, 
has been reported, usually with higher than recommended dosage. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular Solution: 25 mg./ml.— 
10 ml. vial; 50 mg./ml.—2 ml. and 10 ml. vial; Isoject?, 25 mg./ml. and 
50 mg./ml., 1 ml. fill; 100 mg./2 ml., 2 ml. fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg./ml., 10 ml. vial) 

VA Depot: NSN 6505-00-052-1367B (50 mg./ml., 10 ml. vial) 


More detailed professional information available on request. 
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A Trial of Silver-Zinc-Allantoinate 
in the Treatment of Leg Ulcers 


Harry W. Margraf, PhD, Thomas H. Covey, Jr, MD 


€ Taree hundred thirty-nine of 400 chronic cutaneous ulcers in 
264 patients (including some with multiple or bilateral ulcers or 
bof) were healed with silver-zinc-allantoinate cream (AZAC 
1%) Some of the patients treated had failed to respcnd to 
mecicated wrappings, saline dressings, and various other thera- 
peutic agents, including antibiotics. In one week of ‘reetment 
wita AZAC 1%, bacterial counts were reduced on the average 
from approximately 2 x 10’ to 2 x 10° (9996). Silver-zinc-al antoi- 
nate cream also demonstrated a wide spectrum of antimicrobial 
activity. It did not give rise to resistance by the infecting 
orgaresms, was nonallergenic, debrided necrotic tissue, and 
stimuated healthy granulation. Treatment was well ‘clerated, 
side effects being limited to a burning sensation in three 
patierts. Most patients cared for themselves at heme with 
min neal interference in their usual daily activities. 

(2reh Surg 112:699-704, 1977) 


factory methods for treating chronic cuta3eous 
ulcers with their many etiologies have eluded paysi- 
cians for centuries, despite the numerous therapeutic 
techmques that have been tried. Most of these u cers are 
secondary to venous insufficiency, pressure necresis, or 
deereased arterial supply. While the primary aim in 
therapy should be to improve local circulation and avoid 
additonal trauma to the area, treatment of the uleerated 
wound itself is also required. The ideal medicatior ĉar this 
purpese should have broad-spectrum antimiecrooia eff- 
cacy, be nontoxic to the tissues, keep the wound moist 
withait macerating surrounding epithelium, be neraller- 
genic aid in wound healing, and cause minimal discorifort. 
If chs medication is to be used in outpatient therapy, it 
should also be easy to apply and to remove anc have a 
reasonably long shelf life. 

* wer is an effective germicide and has found wide 
application as a 0.5% silver nitrate solution in the -reat- 
ment of major burns.' Zinc is thought to be a fac-or in 
wound healing. Allantoin (glyoxyldiureide) stimulates 
the g-owth of healthy tissue and debrides necroti? tesue.* 
These compounds were therefore combined in the forma- 
tion ef a new therapeutic agent, silver-zinc-allanto nate, 
designed to aid in the healing of infected cutaneous 
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wounds. The agent's efficacy was tested in vitro, and it was 
found to be an effective antomicrobial. It was applied to 
the surface of third-degree burns in rats, and was consid- 
ered effeetive in wound healing and in decreasing bacterial 
counts in eschar cultures. It was also applied to severe 
human burns and found therapeutically effective, in addi- 
tion to being eomfortable on the wound, easy to use, and 
nonstaining. The present study is a clinical trial of local 
application of the agent to leg ulcers in patients, many of 
whom were unresponsive to other local therapies. 


SUBJECTS AND METHODS 


Silver-zinc-allantoinate (Fig 1) was synthesized from silver 
nitrate, zine sulfate, allantoin (a uric acid derivative) (Fig 2) and 
ammonium hydroxide.*? The micronized powder was then incorpo- 
rated into a modified hydrophilic ointment base* and homoge- 
nized. A 1% silver-zinc-allantoinate cream (AZAC 1%) has been 
used in the present study. The AZAC 1% also contains 1.2% free 
allantoin. 


In Vitro Testing 


The minimal inhibitory concentrations of both silver-zine-allan- 
toinate and AZAC 1% for a variety of organisms were determined 
by serial dilution of the compound in trypticase soy broth. 
(Minimal inhibitory concentration is defined as the highest 
concentration that allowed visible growth and the lowest 
concentration that inhibited growth.) Media containing the 
compound were inoculated with dilutions of bacteral suspensions, 
incubated in the dark at 37 C, and inspected after 24 hours and 
again after 48 hours. Agar dilutions were also used. Trypticase soy 
agar was prepared and used while still warm from the autoclave. A 
solution ef the cream or a suspension of the compound was 
prepared to contain 25 mg/ml of trypticase soy broth. Appropriate 
aliquots were diluted with agar to obtain the specific concentra- 
tions, transferred to sterile petri dishes, and allowed to solidify. 
Organisms, also diluted in trypticase soy broth to approximately 
1 x 10° organisms per milliliter, were seeded onto the plates. The 
plates were incubated at 37 C and inspected after 24 hours and 
again after 48 hours. Sensitivity to various organisms was indi- 
cated when the agent was applied as a measured streak to a 
preseeded agar plate." 

When tested against Pseudomonas aeruginosa, silver-zinc-allan- 
toinate was not affected by 10% human serum. After nine 
transfersin vitro, neither P aeruginosa nor Streptococcus pyogenes 
developed resistance to silver-zinc-allantoinate. 


Animal Experiments 


The efficacy of silver-zinc-allantoinate in reducing the number 


AZAC in Leg Ulcers—Margraf & Covey 699 














of organisms in cutaneous wounds was tested in a standard animal 
burn model.^ Seventy-three albino Sprague-Dawley male rats 


injection of pentobarbital sodium (40 mg/kg). Each rat's back was 
exposed to actively boiling water for exactly ten seconds, resulting 
in a third-degree scald burn of about 20% of the total body surface. 
Immediately after the burning, 1 ml of a culture containing 
2x 10° P aeruginosa organisms in trypticase soy bréth was 
applied to the scalded surface. Forty-eight rats were treated with 
AZAC 1% once daily; the remaining 25 rats served as controls and 
were not treated. Wounds were cultured quantitatively by the 
method of Brentano and Gravens" at intervals until the time of 
death or the complete recovery of the animals. 


Patients 


This study was carried out over a 2-year period on a total of 292 
patients with leg ulcers, no etiological group being excluded. 
Patient consent was obtained. Cases in which gross infection was 
apparent were considered particularly suited for study, especially 
when previous prolonged treatments had produced unsatisfaetory 
results. This series thus contains a high percentage of chronic and 
hitherto unresponsive ulcers. Patient ages averaged 51 years, with 
a range from 10 to 85. Seventy percent of the group were women. 
Ulcers had been present from at least four weeks to as long as 20 
years. Some patients had multiple ulcers; in 30 patients, ulcera- 
tions were bilateral. 

Forty percent of all patients had venous ulcerations. The use of 
elastic stockings and elevation of the affected legs was encouraged 
in this group. Vascular operative procedures were recommended 
when indicated in patients with arterial insufficiency. The series 
was uncontrolled, since in our experience it was virtually impos- 
sible to carry out a double-blind trial. About 75% of the patients 
were treated on an ambulatory basis, regardless of size and 
duration of the existing ulcers. Their activities were not restrieted, 
Fig 2.—Compositoin of allantoin. except for the recommendation to rest the afflicted leg by 
elevation 'as much as possible." 





Table 1.—In Vitro Antimicrobial Efficacy of Silver-Zinc-Allantoinate and Silver-Zinc-Allantoinate Cream (AZAC)* 









Zones of Inhibition (mm) 
of various Concentrations 
of AZAC (4 x 0.6-cm Streaks 








Minimal Inhibitory Concentrations (ug/ml) 
Organism of Silver-Zinc-Allantoinate .01% .196 1% 
12 19 
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*All values represent averages of three separate determinations. 
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weighing 200 gm each were anesthetized by an intraperitoneal ° 
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Treatment | 
*  Paients were instructed as follows, both verbally and in 
writn-, in the care of the ulcer with AZAC 1%: 

1. Ceanse wound by gentle washing or soaking with warm 
water -ontaining a mild. unmedicated soap. 

2. A-ply a thick layer cf AZAC 1% directly to the ulcerated area 
using -tongue blade. 

3 Sever with a sterile gauze pad of appropriate size ard hed in 
place with paper surgical tape. In hot weather or during irtense 
actixitz, apply an elastic gauze bandage over the dressing. Apply 
pressure bandages or support stockings, if appropriate, im the 
usual manner. 

4. Renew the dressing once daily following removal of old cream 
and 2x1dates by soaking-or washing. If at all possible, bazhe im tub 
or =h-wer (whirlpool {f available) at the time of dressing 
chang. 

Im seme cases, more frequent dressing changes were suggested 

initially to hasten debridement and eliminate infection. 

Patents were seen at intervals of a week or longer, until healing 
was cemplete or until skin grafting could be carried out. Depend- 
ing or the percentage of “take,” a number of patients with skin 
grafts were returned to treatment with AZAC 1% for cempletion 
of repair. At the time cf wound inspection, cultures were taken 


both for quantitation of all organisms and for identification of 


bacteria c»lonizing the wounds. Color photographs were also taken — : 


for documentation of progressive healing. 


RESULTS 
In Vitro Testing 
The ir vitro evaluations of the antimicrobial offienty of 
both silver-zinc-allantoinate and AZAC 1% are summarized 
in Table 1. All of the 22 Gram-positive and Gram-negative 
organisms were found sensitive to silver-zinc-allantoinate 
at the concentrations indicated. The minimal inhibitory 
concentrations are such that AZAC 1%, which equals 0.8% 












Table 2.—Results of Treatment With Silver-Zinc- 
Allantoinate (AZAC 196) on Mortality in 2096 of Third- 
Degree Burned Rats, Seeded With 2 x 10* 
Pseudomonas aeruginosa 





Day of Deat 
No. c Treatment sioe After Burning, 
Rats (Once Daily) Mean (Range) 
15 None 100 6 (4-9) 
2- 96 
10 Base cream 3i 6.5 (6-8) 
48 AZAC 1% 9.5 (6-12) 





Table 3.—Response to Treatment With Si'vsr-Zinc-Allantoinate in 264 Patients With Leg or Foot Ulcers 


Ulcer Surface 


Area (sq mm)* 
SS iacu ue a 


Mean Rarge 


No. of 
Fatierts 


No. of 
Ulcers 


T pe of Ulcer 
(Primary Etiology) 
Cheonic venous 

iwsufficiency 700 35C-1,000 
48C-1,200 
68C-1,500 
20C-EO) 
15C-25) 
19C-209 
25C-€0) 


Dieoetes 1 800 
Jesubiti (pressure) 1,125 
'scaemic (arterial) 300 
"rephic ulcers 200 
Sicxle cell anemia 200 
Speer bites 375 
Toal 540 


*£peroximate measurement. 























Ulcer area, 
Paient Lec sq mm 

1 R 325 

L 350 

2 R 364 

L 336 

3 R 510 

L 600 

4 R 900 

L 1,050 

5 R 480 

L 500 

5 R 1,100 

L 1,200 

4 R 1,860 

L 1,800 

3 R 360 

L 400 

3 R 760 

L 800 

7D R 165 

L 180 

Average R 682 
L 


*%Silver-zinc-allantoinate cream. 
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Table 4.—Treatment cf Venous Ulcers With Different Agents 





Ulcers Healed Healing Quotient 


9o. Days Mean + SD sq mm/day Mean + SD 


128 85 
125 85 


5 72 


3 = 
a 





196-1,800 is 


Time Required 

for Complete 

Treatment Healing, Days 
0.5" silver nitrate 90 
AZaC 1%* 38 
Saline, wet to dry 133 
AZaC 1% 66 
Nitrofurazone 123 
AZaC 1% 37 
Bismuth tribromophenate dressing 137 
AZaC 1% 56 
Unsa boot 60 
AZAC 196 22 
Unsa boot 106 
AZaC 196 50 
Compression bandage 138 
AZAC 196 88 
Unsa boot 82 
AZAC 196 29 
Salne, wet to dry 112 
AZAC 196 49 
Poy done-iodine ointment 54 
AZAC 1% 19 

Agents other than AZAC 1% 103.5 

AZAC 1% 45 
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Fig 3.—Diabetic foot with gangrenous toes but no destructive bone lesions. Top left, 
Before treatment. Top right, Four weeks after beginning of treatment with silver-zinc- 
allantoinate cream (AZAC 196). Center left, Four months after beginning of treatment. 
Stasis ulcer due to chronic insufficiency. Center right, Before treatment. Bottom left, 
Four weeks after beginning of treatment with AZAC 196. Bottom right, Three months after 
beginning of treatment. 
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n=300 
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n=20 





] 2 3 4 5 6 


Pre- 
treatment 


WEEKS ON AZAC 1% 


Fig 4—€ffect of silver-zinc-allantoinate cream (AZAC 1%) on 
bacterial colonization of ‘eg ulcers. 


silver, should be sufficient to control wound colonizetion on 
the creer of 10° organisms per square centimeter er less. 


Animal Experiments. 


Sea ded and infected rats treated with daily application 
of AZAC 1% were compared with similarly burned and 
infected animals that did not receive treatment of any kind 
or were treated with a cream base containing a lantoin 
only. Mortality in the untreated rats approached 100% 
(Table 2), while animals treated with AZAC 1% showed a 
surv val and recovery rate of 70%. 


Cutaneous Ulcer Patients 


Of the 292 leg ulcer patients treated with AZAC 1%, 28 
have been lost to follew-up. The remaining 264 patients, 
with = total of 400 ulcerations, have shown a cure rate of 
84.57; that is, 339 leg ulcers of various etiologies healed 
completely within periods of time ranging from 3 te 40 
weeks with an average of ten weeks (Table 3). 

There were only six recurrences of once-healed ulcers 
over s two-year period. The mean ulcer area prior to 
treatment was 540 sq mm (range, 100 to 1,800 sq mm), and 
the mean healing quotient was 8.1 sq mm/day (rar ge, 2 to 
24 sy mm/day). Seventeen patients with large bilateral 
uleers underwent successful graftings after "clean-up" 
with AZAC 1% and establishment of a healthy granulating 
bed. Ia ten patients with bilateral lesions, various treat- 
mente on one extremity were compared to treatment with 
AZAC 1% on the other (Table 4). The latter demonstrated a 
faster healing rate in all eases. The possible effec: of bed 
rest ir ten hospitalized patients treated with AZAC 1% vs 
the continuation of normal activities in ten unhospitalized 
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Table 5.—Effect of Silver-Zinc Allantoinate Cream (AZAC 
196) on Bacterial Wound Colonization in Serial Cultures 
of 400 Leg Ulcers 





No. of Positive 
Cultures After 
Three Weeks 
of AZAC 196 


No. of Positive 
Cultures Prior 
to Treatment 


















Staphylecoccus 
epidermidis 


Pseudomonas species 180 20 
Proteus-mirabilis 150 10 
S aureus 120 15 
Escherichia coli 100 25 
Klebsieka species 75 10 
Diphthexoides species 60 20 
Enteroceccus 40 2 
Enterobacter 

aerogenes 55 5 
Enterobacter cloacae 5 


Negative cultures 


patients with comparable lesions, also treated with AZAC 
1%, was evaluated. Healing was delayed about one week in 
patients sot hospitalized. 

Progress of the effectiveness of treatment with AZAC 
1% was followed by close-up photography of the lesions 
(Fig 3), numerous measurements of wound areas, and 
quantitative (Fig 4) as well as qualitative wound cultures. 
More than 1,500 wound cultures were taken prior to and at 
intervals following treatment with AZAC 1%. There were 
numerous mixed cultures both before and after treatment. 
The number of negative cultures increased after treat- 
ment, fram about 6% to 88%, and there was a significant 
decline ir the bacterial colonization as healing progressed. 
The data in Table 5 exemplify these changes. 

The only side effect of AZAC 1% that was noted was a 
burning sensation experienced by three patients with large 
and deep ulcerations. 


COMMENT 


Establishing the correct etiologic factors in chronic leg 
ulcers is essential to proper management of this all-too- 
common »roblem. However, whether the lesion is second- 
ary to deep thrombosis or is associated with primary 
varicose nsufficiency, treatment of venous ulcers of the 
leg requires control of infection and local assistance to heal. 
Often, there is much oozing from the ulcer, and frequent 
changes of dressings are necessary. Some replaceable 
medium should be applied nearest the surface of the ulcer. 
The medium should be easily removable; that is, it should 
not stick `o the ulcer and so disturb healing during dressing 
changes. Among the many constituents of such media that 
have been employed with varying success in local therapy 
may be mentioned chemical disinfectants, antibiotics, 
chemotherapeutics, silicone gel, dextrose, fructose, sucrose, 
heparin sodium, corticosteroids, silver nitrate, and other 
antimicrebials. The variety of antimicrobials used in the 
treatment of leg ulcers notwithstanding, the fact that in 
clinical practice many ulcers are treated with saline wet to 
dry dressings, zinc oxide paste (Unna boot), hydrogen 
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peroxide, ete, indicates that the problem of treating skin 
ulcers has not been resolved to universal satisfaction. 
Silver nitrate, as a 0.596 solution, has found wide applica- 
tion in the treatment of major burns, but usage with 
relatively small surface wounds such as chronic leg ulcers 
presents logistie difficulties. Since large volumes of fluid 
must be employed, frequent rewetting is mandatory, spill- 
age and stainage is all but unavoidable, and thick, bulky 
dressings are required, self-care by patients is inordinately 
difficult. Silver-zinc-allantoinate was developed in part to 
overcome these problems. It was intended as an application 
of slow-release (low solubility) topical silver and zine 
therapy, primarily in burns, lacerations, and other open 
wounds, to control sepsis and to stimulate early healing. 
The slow-release character of the silver and zinc is due to 
the presence of allantoin, a uric acid derivative found in the 
excretory product of maggots, fetal allantoic fluid (from 
which it derives its name), Comfrey root, wheat germ, rice 
polishings, leaves of sycamore, dog urine, and human urine 
during pregnancy. Synthetically, it is produced through 
. oxidation of uric acid, as a product of purine metabolism. 
 Allantoin has been used in numerous cosmetie prepara- 
tions, is painless, nonirritating, cosmetically "soothing," 
odorless, stainless, nontoxic, and nonallergenic. It imparts 
to silver-zinc-allantoinate a low water solubility (0.02%) 
that enables silver and zinc to be available at the site of the 
wound as needed. The slow-release characteristic of silver- 
 Zinc-allantoinate sets it aside from the action of highly 
ionizable silver salts such as the nitrate or lactate, avoiding 
the many undesirable side effects of the latter.” Silver- 
-zine-allantoinate cream may be considered nontoxic, since 
absorption from the wound surface is minimal. 

The vehicle of any topical agent plays a paramount role 
not only in determining the intensity of <he effect 
obtained from a given concentration of incorportated drug, 
but at times in qualitatively modifying the action itself. By 
definition, vehicles are chemically and pharmacologically 
inert carriers of drugs. In topical therapy, however, the 
purely physical action of the vehicles may have significant 
useful effects, so much so that plain vehicles without 
incorporated drugs are often used in dermatological ther- 
apy. In the present study, the cold cream-like polyethylene 
glycol-containing vehicle has been adequate to achieve its 
carrier purposes, has assured a reasonable shelf life for the 
light- and temperature-sensitive silver compound, and has 
generally been well tolerated by patients. This, of course, 
does not exclude the suitability of other carriers for silver- 
zinc-allantoinate. Indeed, diluted with pure allantoin only, 
a 2% silver-zinc-allantoinate powder has been used for 
various clinical conditions in which usage of a cream was 
not indieated, and antimicrobial efficacy was realized. 

Most of the investigators who have reported the effects 
of one or the other topical treatment of leg ulcers had their 
patients hospitalized and recumbent with the leg elevated. 
These series may not be exactly compared to our study in 
that they do not distinguish the known beneficial influence 
of leg elevation and bed rest from the effects of local 
therapy. Moreover, the frequent change of dressings by 
trained staff in previous studies could have prevented one 
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of the potential drawbaeks of treatment with ointments 
and creams, namely, secondary infection. However, even 
considering the known advantages of hospitalization and 
professional wound care that were a part of past studies, 
AZAC 1% appears to be superior to local agents that have 
been used.'^-? 

The following reasons are advanced to justify presenta- 
tion of the results we have obtained when treating chronic 
leg uleers with silver-zinc-allantoinate cream: | 

l. Most patients were not hospitalized during treatment, 
and with few exceptions they continued with their ordi- 
nary oceupations throughout the period of therapy. 

2. The treatment procedure is simple. 

3. Silver-zinc-allantoinate cream is effective in reducing 
infection, stimulating granulation, clean-up, and epithe- 
lialization, and debriding necrotic tissue. 

4. Side effects were limited to a rare eomplaint of a 
burning sensation. 

This has been the first extensive trial of the novel 
compound on human leg ulcers to our knowledge, although 
its suitability in the treatment of major burns has 
previously been established." 


Surgeons and chief residents at Jewish Hospital of St Louis assisted in 
the care and follow-up of patients. James Havranek provided editorial and 
typing assistance. 
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Tumor Cells in Venous Blood Draining 





Mammary Carcinomas 


a 
Roca 4 C. Golinger, MD; Remigio M. Gregorio, MD; Edwin R. Fisher, MD 


A 
f 


* Tumor cells were identified in mammary vein blood n ten of 
38 (2€.696) patients during total mastectomy with axillary dissec- 
tio% performed as the primary therapy for breast carcinoma 
(peth«logical stages | and Il). This finding was analyzed with 
respect to 35 histological characteristics of the primary tumors. 
The-peesence of blood-borne tumor cells was inversely related to 
pesineural space invasion, whereas there was no apparert rela- 
tionship with the remaining 34 characteristics. The sign ficance 
of »ood-borne tumor cells remains unknown. 

(4reh Surg 112:707-708, 1977) 


E» frequency anc importance of direct hematogenous 
cissemination of tumor cells during mastectomy are 
unknewn. Tumor cells have been identified in peripheral 
bload-obtained during mastectomy, but reported ^re yuen- 
cies c such cell detection have been disparate. For esam- 
ple Sellwood et al' noted an incidence of 6%, while Delarue 
et 5." found tumor cells in 25% of peripheral blood samples 
anc ir 34% of samples taken from a “regional vein " 
Ataough many lymphovenous communicatiors exist, 
most -umor cells that enter the blood stream are 'ixe y to 
do so directly.’ Blood vessel invasion by mammary esrci- 
noma has been demonstrated histopathologically in 4.7% 
to 55 of cases.' Many blood-borne tumor cells pro»ably 
lack the capacity for further proliferation, at least in 


eolereetal cancer. Indeed, in that instance there s no. 


evid2nce that such a finding has any prognostic value.* Yet, 
ever since Engell's description of this phenomenon in : 555, 
may investigators have postulated that some of -bese 
cells co have the potential to establish viable metastases. 
Mameren‘ has stated that, if such potential exists, then it 
wod be of prime importance to know the factors asso- 
ciated with the entrance cf cancer cells into the blood. 

Tris report records the demonstration of tumor cells in 
veims directly draining breasts during mastectcmy for 
earemoma. An attempt has been made to correlate this 
pheromenon with some pathologic characteristics of the 
prirza-y tumors. 


SUBJECTS AND METHODS 


Cr-owgical examination of mammary vein blood was performed 
on 3€ women who underwent total mastectomy and in-ecntinuity 


Acsepeed for publication Dec 9, 1976. 

Frem the Departments of Surgery (Dr Golinger) and Pathoogy Drs 
Greg»"ic and Fisher), Shadyside Hospital and the University of Pitcsowrgh 
Schodl o- Medicine, Pittsburgh. 
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axillary eissection for the primary treatment of mammary cancer. 
All patients were clinically regarded as having stage I or II 
disease. “he average patient age was 55.8 years (range, 31 to 87 
years). Ir each case, during the dissection of the axillary vein, all 
of its mammary tributaries were ligated and blood was withdrawn 
from the-argest after occlusion of its axillary end. Ten ml of blood 
were witadrawn when possible, but in some cases as little as 2 ml 
were obtained. 

The mammary vein blood was immediately collected in heparin- 
ized tubes. Within one hour, specimens were centrifuged for ten 
minutes #t 1,200 rpm. The supernatant serum was removed with a 
pipette, eare being taken not to disturb the “buffy coat,” which 
was then transferred to another tube. A 1% solution of ammonium 
oxalate was added (5 ml of solution for every 2 ml of “buffy coat”). 
The mix*ure was tilted gently for several seconds to assure 
thorough mixing. The ammonium oxalate resulted in lysis of 
erythrocytes, but did not disturb leukocytes or tumor cells. The 
specimemwas then centrifuged for ten minutes at 1,200 rpm. The 
supernatant fluid was removed and discarded. 

A cotten-tipped applicator was touched to the “button” and 
smears prepared by light streaking of glass slides. These were 
placed in 95% ethanol and then stained by the conventional 
Papanicomou technic. Direct smears of the primary tumor were 
made by the light application of slides on a freshly cut tumor 
surface. These were also stained by this method. Atypical cells in 
the blood smears were regarded as positive for tumor cells only 
when they appeared morphologically indistinguishable from those 
found in ‘he direct smears of the primary tumors of the same 
patient. 

The occarrence of tumor cells in the mammary vein blood was 
correlated with 35 histopathologic characteristics of the primary 
tumors by the x^ method. The definition and description of these 
various crteria have been reported in detail in previous communi- 
cations.’ 


RESULTS 


Tumor cells were positively identified in the venous 
blood in ten of 38 patients (26.39). They appeared as 
solitary cells in all instances except two, in which they were 
clumped (Figure) Histopathologieal evidence of blood 
vessel invasion by the primary tumor was found in only 
two instances. Neither was associated with the presence of 
tumor cels in the venous blood. 

In addition, there was no significant relationship 
between the occurrence of tumor cells in the mammary 
vein blood and tumor size, gross or microscopic cireum- 
scription, oxyphilia, degree and type of cell reaction, 
glycogen. squamous metaplasia, calcification, degree and 
type of mucin, degree or type of stroma, site of tumor, 
intralymphatic extension, multicentric foci of cancer, 
histologic type, histologic or nuclear grade, number of 
nodal me-astases, nodal sinus histiocytosis or other reac- 
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Left, Neoplastic cell in venous blood from mammary vein obtained during mastectomy 
for cancer. Cell is morphologically identical to those noted in touch preparation of the 
cancer (center). Right, Histologic appearance of a focus of cancer ( x 1,000). 


tion, extension of nodal metastases, degree or type of 
intraductal component, nipple or skin involvement, tumor 
necrosis, elastica, or change in vicinity of primary tumor. 
On the other hand, a statistically significant inverse 
relationship between positive cytologic findings and peri- 
neural space invasion was noted (P < .01). 


COMMENT 


The results of this study reveal that intravascular exten- 
sion of mammary cancer may be more common thzn is gen- 


erally appreciated. Indeed, the identification of tumor cells 


in blood draining such lesions in 26.8% of the cases may 
actually represent a conservative estimate of such an 
event, since the volumes of blood sampled might be 
regarded as small and only one sample was obtained in 
each instance. The disparity between the cytologic demon- 
stration of circulating tumor cells and histopathologic 
demonstration of venous extension is similar to our expe- 
rience in a similarly designed study of colorecta. carcino- 
ma. It would appear that the cytologic technic may 
represent a more sensitive procedure for the demonstra- 
tion of intravascular extension. 

The significance of the presence of intravascular tumor 
cells in patients with mammary carcinoma is not clear. 
There was no relationship between their presence and any 


. of the well recognized ominous prognostic discriminants of 


breast cancer, viz, clinical or pathological nodal status, 


intravascular or lymphatic extension, tumor size, patient 
age, histologic tumor type, nuclear and histologic grade, 
and skin or nipple involvement. The inverse relationship 
with perineural extension, another ominous prognostic 


discriminant, is of interest, but might well reflect a 
statistical aberration related to the relatively small 
number of cases examined. 

This information provokes the cogent question as to 
whether such tumor cells are viable. If so, then these 
observations might be consonant with the long-held, but 
often overlooked, aphorism that not all tumor emboli 
represent metastases. The failure to demonstrate any 
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correlation between the occurrence of tumor cells within 
mesenteric venous blood draining colorectal cancers and 
survival might be cited in support of this biologic possibil- 
ity. Also, it is well appreciated that mortality is not 
universal in patients with encapsulated angioinvasive 
thyroidal cancer, even though the diagnosis is based on the 
histopathological demonstration of blood vascular invasion. 
On the other hand, it is conceivable that intravascular 
extension might well represent one of the occult reasons 
why some patients adequately treated for stage I carcer 
subsequently exhibit metastases and die. 

Resolution of these problems should be forthcoming 
when sufficient time for follow-up examination of these 
patients becomes available and when more attentiom is 
directed to the blood vascular extension of breast carci- 
noma, a neoplasm whose treatment long has been basec on 
its lymphatic mode of dissemination. 
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Parapharyngeal Growth of Parotid Tumors 


Report of Two Cases 


Wizston Chu, MD, Joseph G. Strawitz, MD 


€ T wo patients with parapharyngeal pleomorphic adenomas of 
the parotid gland, one malignant and one benign leson. were 
successfully treated operatively. Deep lobe parotid tumors may 
occasionally grow along the stylomandibular tunnel inte the 
parspaaryngeal region. Since the opening of the tunnel is 
nar-ower and less distensible than the parapharyngeal region, 
the tumor assumes a dumbbell shape. The patients have an 
intraoral mass or asymmetry of the palate, with difficulties in 
swallowing or phonation. The diagnosis is suspected on 
bimanual examination, and puncture biopsies should be done to 
establish a histologic diagnosis. Operative removal of the parotid 
gland with facial nerve preservation is recommended. External, 
trarsoral, and combinec approaches can be employed. Enlarge- 
men: ef the opening of the stylomandibular tunnel by cutting the 
styloic process or the mandible is necessary for complete tumor 
removal. Rupture of the capsule should be avoided. Results are 
rewarding with proper management. 

(Arch Surg 112:709-7* 1, 1977) 


tid tumors are commonly found in the superficial 
lcbe of the gland, where they occur ten tims more 
frequently than in the deep lobe.' When involved, the deep 
lobe ceeasionally has a parapharyngeal mass because of 
deep extension into the parapharyngeal region. Pleo- 
morphic adenomas, also known as mixed tumers are 
usually benign and are the most common neoplasms found 
in the parotid gland.” Malignant pleomorphic adenomas are 
rare although other carcinomas occur with greater 
frequency.’ 
Theinfrequency of this presentation (Table) prompts us 
to meport our experiences with two patients. In one the 
lesien was malignant, and in the other, benign. 


Accepsed for publication Dec 1C, 1976. 

Frem the Department of Surgery, American Oncologic Hospital, Fox 
Chase Cancer Center, Philadelphia. 

Resrint requests to Ameriean @ncologic Hospital, Central and Shelmire 
Ave, Ph ladelphia, PA 19111 (Dr Chu). 
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REPORT OF CASES 


Case 1.—A 28-year-old woman, an amateur singer, came to the 
Head ani Neck Service at American Oncologic Hospital in 
February 1972 with a mass in the left side of the throat and 
difficulty with singing of four weeks’ duration. She denied pain 
and dyspkagia, but gave a history of “biopsy” of a “mixed tumor” 
in 1970 at one of our referring hospitals. 

Examiration revealed a 3-em submucosal mass that was firm 
and nontender in the left tonsillar and palatal regions. The left 
parotid region revealed a well-healed surgical scar and a mass 
measuring 2 x 1 em. No regional lymphadenopathy was appre- 
ciated. Tl» remainder of the physical examination was normal. 

Examiration of the pathologie specimen from 1970 suggested 
inadequate excision of the previous tumor. A needle biopsy of the 
palatal mass was done two days after admission, and it showed a 
pleomorpkic adenoma, histologically similar to the previous speci- 
men. 

On Fek 18, 1972, transoral removal of the palatal mass was 
attemptec, but complete removal was not successful because of its 
intimate connections to the deep parotid lobe. On March 15, 1972, a 
total parodectomy with facial nerve preservation was performed 
successfulty. Tumor involvement of both superficial and deep lobes 
was foun.. Histologie study confirmed that the lesion was a 
pleomorphic adenoma with focal atypia suggestive of low-grade 
malignaney. The patient had a smooth postoperative course except 
for a tran ient left-sided facial weakness. She refused postopera- 
tive radiation therapy, and she showed no evidence of recurrence 
of the tuor on examination four years after surgery. 


Reported Incidence of Parotid Tumors With 
Parapharyngeal Extension 


Source 


Proby,’° 1924 4 


Stein & 3eschickter,'^ 1934 7 
Havens X Butler,'? 1955 7 


Patey & Thackray,* 1957 
Hanna € al,' 1968 
Berdal & Hall,’ 1970 





*Of 35 dep lobe parotid tumors. 


Parotid Tumors—Chu & Strawitz 709 


Fa ea ee 
EL SI a. T : UD 
$ : ^s - * 


UN ie zi 


PA. ao veis 
Dx T 


NS. 





} 
we 
Ww 


= 
* * - 

+ = - a. 
SS oe ME i 


w 


4 
f. 
ditm 


á 


oil. 
RE 
Pod 
iem 


à JP 
4 4, 
EM wee TS 


Yo. I , 


w^ 


Se 


-~ 


=; 
"ix 


4 

operat 
, 

EVA) 9 


Ems rr 


n 
x 


yy" 
at Ar. 


og a. 


xs 


Stylomandibular 


Tunnel 


p 


w 





Fig 1.—View of stylomandibular tunnel 
Styloid from lateral side. 
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Fig 2.—View of stylomandibular tunnel Sphenomandibular 5N UE Stylomandibular 


from medial side. 
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Parotid Gland 


Fig 3.—Horizontal section of left side of 
face, viewed from below. 
M. Masseter 


Mandibula - 


M. Pterygoid 
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Case 2.-A 39-year-old man came to the American Orcologic 
Hespital in March 1973 with.a gradually enlarging left-sided 
throat mass and difficulty in swallowing of six months’ duration. 
Because of earlier symptoms, a dentist extracted the upper and 
lower wisdom teeth on the left side. On examination, a firm, 
nentender, 4-cm submucosa. mass was observed in the ‘eft lateral 
pkeryngeal wall, with extension into the palatal and tomsillar 
rezions. Bimanual examination revealed possible connection to the 
de=p part of the parotid gland. A needle biopsy was done cn the 
day of admission and reported as pleomorphic adenoma. 

On March 23, 1973, a parotid exploration revealed the mass 
arssing from the deep lcbe, pushing and stretching the facie] nerve 
superficially and craniad. A total parotidectomy with facial nerve 
preservation was performed. The patient has no recurrence of the 
tumor in his third year of follow-up examination. Histologic study 
coafirmed the diagnosis of pleomorphic adenoma of the deep 
parotid lobe with parapharyngeal extension. The superfic.al lobe 
was uninvolved. 


COMMENT 


Tt is usual to describe a small pharyngeal extension from 
the deep surface of the parotid gland. Patey and Thac- 
krzy* coined the term “stylomandibular tunnel’ through 
waich the “dumbbel tumor" extends to the parapharyn- 
geal region. The opening of this tunnel is formed 97 the 
base of the skull above, the ascending ramus ef the 
mandible and internal pzerygoid muscle in front, and the 
strioid process and stylomandibular ligament behind (Fig 
1 and 2). On a deeper plane, the tunnel enlarges aad is 
bcunded by the superior constrictor of the pharynx ir ront 
ard the styloid process and styloglossus and stylophzryn- 
geus muscles behind. Since the opening is narrower and 
reatively inextensible, the tumor frequently assumes a 
dumbbell shape. (Fig 3). 

When the tumor has extended into the parapharyngeal 
space, its subsequent growth exerts pressure on the 
sucerior pharyngeal constrictor, which forms the medial 
arc the only extensible wall, producing medial displace- 
ment of the tonsils and palatal arches. This explains the 
macosal mobility almost always found intraorally over the 
tumor during clinical examination. - 

The mechanical distention may produce a feeling of 
pressure or even pain (case 2). Difficulty with swallowing 
anc phonation was reported by our patients. The intraoral 
swelling has been erroneously diagnosed as peritonsillitis, 
anc surgical drainage has been attempted.’ The diagnosis 
of & parapharyngeal parotid tumor should be suspected on 
bimanual examinaticn, and a puncture biopsy is regom- 
mended to differentiate it from parapharyngeal neurogen- 
ic -umors, which contribute the bulk of other tumors im this 
region. The clinical presentation of the latter may be very 
similar to parapharyngeal parotid tumors, but anetomi- 
caly,a stylopharyngeal fascial septum separates these two 
greaps. The operative technique is therefore more corapli- 
cated for the removal of neurogenic tumors ir this 
regon.’ 

The treatment is operative removal of the parotid z and 
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with facial nerve preservation. The external operative 


approach?" utilizes a preauricular parotid incision for 


exposure of the superficial lobe of the gland. A superficial 


lobectomy is performed, and the facial nerve and its, - 


branches are freed and raised on thin surgical tapes. The 
stylomandibular ligament is divided with scissors and the 
styloid »rocess is fractured with a blunt hook. Bone forceps 


are not utilized because of the proximity to the stylomas- — 


toid foramen, where the main facial nerve trunk emerges.* 
Divisior of the mandible to facilitate removal of the tumor 
has alse been advocated.'* Transoral'" and the combined 
externa! and transoral approaches can also be used, de- 
pending on the size of the tumor and the ease of operative 
dissection." We prefer the external approach if a correct 
preoperative diagnosis can be made. A well-defined 
capsule is usually present in these slow growing tumors, 
but intraoperative rupture of the capsule may lead to 
implantation of tumor cells. Thorough saline irrigation of 
the field is recommended in such an event. Elective 
postoperative irradiation for probable residual subclinical 
disease in malignant salivary gland tumors has been 
proposed," and a high degree of local control has been 
reportec.'” 

Submacosal masses in the pharynx may originate from 
the deep lobe of the parotid gland. Proper diagnosis and 
careful management can be rewarding, while errors can 


lead to facial nerve injury or repeated recurrence of 


tumor. 
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erience 
the benefits 
of Nebcin 


tobramycin sulfate 





2-ml. ampoule 
*Equivalent to 
tobramycin. 














treating 
peritonitis 


In patients with peritonitis im whom you 
suspect septicemia and the gram-negative 
organism isolated from blood is likely to be 
susceptible to tobramycin in your hospital 
setting...you may start therapy with Nebcin 
before you receive results of susceptibility 
studies; In this situation, Nebcin may be 
a great help to you ard gain valuable time 
for vour patient. 

In proper indications and recommended 
dosages, the general eztectiveness of Nebcin is 
well-known. Experience its benefits in treating 
your patients who have peritonitis caused 
by susceptible strains of the indicated gram- 
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Negative organisms. N e LM/IV 
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tDue to indicated susceptible organisms. e cin 


*The decision to continue therapy wizh Nebcin should be tobramycin sulfate 


based on the results of susceptibi iry studies, the severity for serious gram- negative 
of the nfection, and the important additional concepts infections in your hospital 


discussed in the Warnings box on thenext page. 
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e | WARNINGS 

ES Patients treated with Nebcin should be under close clinical observation, 

E because tobramycin and other aminoglycoside antibiotics have an inher. 
Es ent potential for causing ototoxicity and nephrotoxicity. 

E Both vestibular and auditory ototoxicity can occur. Eighth. nerve impair- 

k ment may develop if patients have preexisting renal damage and if Nebcin 
d is administered for longer periods or in higher doses than those 

e. recommended. 

SW Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
A should be closely monitored in patients with known or suspected -enal 

We impairment and also in those whose renal function is initially normal but 

fe who develop signs of renal dysfunction during therapy. Such impairment 

E may be characterized by cylindruria, oliguria, proteinuria, or evidence of 

MS nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 

FN impairment in renal, vestibular, or auditory function requires discontinua- 

d As tion ef the drug or dosage adjustment. 

TA Nebcin should be used with caution in premature and neonatal infants 

ay because of their renal immaturity and the resulting prolongation of serum 
x half-life of the drug. 

i In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
ie dialysis will help remove tobramycin from the blood. 

yi: Serum concentrations should be monitored when feasible, and 

"t prolanged concentrations above 12 mcg. / ml. should be avoided. Urine 

Ei should be examined for increased excretion of protein, cells, and casts. 

A Concurrent and sequential use of other neurotoxic and/or nephrotoxic 

A antibiotics, particularly streptomycin, neomycin, kanamycin, gertamicin, 

& ; cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
Yi mycin, should be avoided. 

W^ Nebcin should not be given concurrently with potent diuretics. Some 

k d diuretics themselves cause ototoxicity, and intravenously administered 

un^ diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 

t tionSin serum and tissue. 

E Usage in Pregnancy —Safety of this product for use during pregnancy 

T. has not been established. 

E Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
M group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
Bins tion isa clear and colorless sterile aqueous solution for parenteral administra. 
ae tion. It is stable and requires no refrigeration 

kt : 

` . . Indications and Usage: Nebcin is indicated for the treatment of serious infections 
— Caused by susceptible strains of the following microorganisms: Pseudomonas 
EC -~ aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-r egative), 
ES- Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 
T lococci, including Staphylococcus aureus (coagulase-positive and 

Hue coagulase-negative). 

-— A - Nebcinis indicated in the treatment of septicemia; central-nervous-system 

T infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
¿| — tens; gastrointestinal infections, including peritonitis; and serious skin, bone, 

E = and soft-tissue infections, including burns, caused by the susceptible organisms 
e listed above. Clinical studies have shown Nebcin also to be effective in serious 

E complicated and recurrent urinary tract infections due to these organisms. 

M. —. Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 

K = episodes of urinary tract infections unless the causative organisms are not 

^ . A susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
V in serious staphylococcal infections when penicillin or other potential y less toxic 
A drugs are contraindicated and when bacterial susceptibility testing and clinical 

P judgment indicate its use. 

LO Bacterial cultures should be obtained prior to and during treatment to isolate 
ER and identify etiologic organisms and to test their susceptibility to tobramycin. If 
ns susceptibility tests show that the causative organisms are resistant tc tobramy- 
e 


cin, other appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated befo-e the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 
Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
Cy to its use 
|»... Warnings: See WARNINGS box above. 
ot Precautions: Specimens should be collected during therapy for examination, as 
- M. recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 


ea eee 
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E receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
3 prolonged or secondary apnea may occur should be considered if tobramycin is 
e administered to anesthetized patients who are also receiving neuromuscular 
3 blocking agents, such as succinylcholine or tubocurarine. 
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Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 

be initiated. 

Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 

BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal - 
impairment who are treated for longer periods or with higher doses than those i 
recommenced. 

Neurotox city—Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring inthe 
ears, and hearing loss. e 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—I.M./I.V.: 
The usual duration of treatment is seven to ten days. 
Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./Kg./day administered in three equal doses every eight hours. In life. 

threatening situations, the dosage may be increased up to 5 mg./Kg./day 
administered in three or four equal doses. This dosage should be reduced to 

3 mg./Kg /day as soon asclinically indicated. (Refer to Table 1 fo 

dosage schedule.) ; 

Dosage for neonates up to one week of age (normal renal function)— 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
Dosage guiaelines for adult or pediatric patients with reduced renal function— 

After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolonged 
intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* Tocalculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available and the 
patient's condition is stable), the following formula may be used: 

1 mg./Kg.q.(6 x serum creatinine) h. 

Neither rezimen should be used when dialysis is being performed. 

I.V. Admin'stration—The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 


*An alternate rcugh guide for determining reduced dosage at eight-hour intervals (tor patients 
whose steady-state serum creatinine values are known) isto divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg./Kg.q.8h. 
(Total, 5 mg./Kg./day) 


For Patient 
Weighing l mg./Kg.q.8h. 
Lb. (Total, 3mg./Kg./day) 
mg./dose ml./dose* 
q. 8 h. 

120 mg. 3: Hil. 
115 mg. 2.9 ml. 
110 mg. 2.75 ml. 
105 mg. 2.6 ml. 
100 mg. 2.5 ml. 
95 mg. 2.4 ml. 
90 mg. 2.25 ml. 
85 mg. 2.1 ml. 
80 mg. 2- m 
75 mg. 1.9 ml. 
70 mg. 1.75 ml. 
65 mg. 1.6 ml. 
60 mg. 1.5 ml. 
55 mg. 1.4 ml. 
50 mg. 1.25 ml. 
45 mg. 1.1 ml. 
40 mg. ] ml 





tApplicable to all product forms except Nebcin. Pediatric. Injection (see How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., rubber-stoppered. 

Hyporets'* (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 


sodium hydroxide may have been added to adjust the pH. [0304768] 
Additional information available 
Fi 1 ( to the profession on request. 
Eli Lilly and Company 
| Indianapolis, Indiana 46206 
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Reversal of Vertebral Artery Blood Flow 
Demonstrated by Doppler Ultrasound 


Joba D. Corson, FRCS; James O. Menzoian, MD; Frank W. LoGerfo, MD 


© Vertebral artery blood flow was studied by a Doppler ultra- 
sound technique in two patients with the subclawan steal 
symdrome. The Doppler probe was positioned in the region of the 
Chessaignac tubercle. The direction of vertebral artery flow 
comesponded with the angiographic flow direction preoperstive- 
ly. Pestoperatively, the technique was used to confirm the 
patency of a carotid-subclavian graft, and also to study the 
hemodynamic effects of axillary-axillary grafting. Reversal of 
vertebral flow direction was easily demonstrated by this tech- 
nieuwe. which is simpler to perform than previously described 
methods. 

‘Arch Surg 112:715-719, 1977) 


he clinical application of the directional Doppler blood 

flowmeter in detecting alterations of blood flow im the 
vestebral vessels has recently been reported.' Previous 
authors*? have described transcutaneous Doppler measure- 
men5s in the region of the mastoid, where vertebral signals 
car be detected from the cranial branch of the atlas loop. 
Ke ler et al' developed the transoral approach wits the 
directional Doppler because the spatial relationship 
between the probe and vessel axis is better known, and 
hence the flow direction can be used as an additional 
diagnostic measurement. 

“he purpose of this report is to describe an alternative 
tethaique for the study of the vertebral vessels with the 
direetional Doppler, and to show its applicaticn in the 
stady of the altered hemodynamics of two patients with 
the subclavian steal syndrome. 


Accepted for publication Dec 6, 1976. 

“ram the Department of Surgery, Boston University Medical Cemter. 

Reprint requests to Department of Surgery, Boston University Medical 
Center, 80 E Concord St, Boston, MA 02118 (Dr Corson). 
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SUBJECTS AND METHODS 


The ve-tebral artery flow is studied with a directional Doppler 
blood flowmeter. The Doppler probe is placed over the Chassaignac 
tubercle, which is the well-developed anterior tubercle of the 
transver= process of the sixth cervical vertebra. The probe is then 
directed medially, inferiorly, and posteriorly, as demonstrated in 
Fig 1. Tae vertebral artery is found just before it enters the 
vertebral foramen of the transverse process of the sixth cervical 
vertebra. 

Two patients with angiographic evidence of the subclavian steal 
syndrom» were studied with the above technique both preopera- 
tively and postoperatively. Left arm hyperemia was produced by 
inflating a blood pressure cuff on the upper arm above systolic 
pressure for two minutes, and releasing the cuff rapidly. Due to 
the temporary vasodilation distal to the released cuff, there is a 
short perod of augmented blood flow to the arm. The effect of this 
reactive .yperemia on the blood flow in the extracranial vessels in 
both patents was studied both preoperatively and postoperative- 
ly. Additional studies of the effects of digital axillary-axillary 
graft oec usion were performed in case 2 utilizing a quantitative 
Doppler echnique that we have previously reported.’ 

The directional Doppler is capable of differentiating between 
blood flow toward or away from the Doppler probe on the basis of 
the phase of the returning signal. The system can present forward 
or rever= flow components separately on a “toward” or "away" 
channel, or differentially where flow “towards” is positive and 
flow "away" is negative. The separate channels are channel A 
(toward) and channel B (away), as depicted in Fig 2, 3, and 4. 
Hence, £ signal on channel A depicts blood flowing toward the 
probe (artegrade), and a signal on channel B depicts blood flowing 
away fram the probe (retrograde), as shown in Fig 1. Recordings 
were made on a four-channel recorder using a medium-gain 
preampl fier. 


REPORT OF CASES 


Case .—A 62-year-old woman had transient episodes of dizzi- 
ness anc bilateral visual blurring, which usually occurred while 
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doing housework. She also noted weakness of her leĉt arm. On 
physical examination, the systolic blood pressure in the right arm 
was 140 mm Hg, and in the left arm it was 90 mm Hg. A left 
carotid bruit was present. An arch aortogram was performed that 


. demonstrated 60% stenosis of the left internal carotid artery and 


complete occlusion of the left subclavian artery at its origin, with 
reconstitution of the distal subclavian artery and reversal of blood 
flow in the left vertebral artery. The patient underwent a 
simultaneous left carotid endarterectomy and side-to-side 
common carotid to left subclavian anastomosis. Postoperatively, 
the systolie blood pressure in both arms was 130 mm Hg, and the 
patient had complete relief of her neurological and visual symp- 
toms, along with improvement in the strength of her left arm. 

Case 2.—A 75-year-old man had a six-month history of several 
attacks of bilateral visual blurring. Physical examination revealed 
diminution of pulses in the left arm and a left carotid bruit. The 
systolic blood pressure in the right arm was 105 mm Hg, as 
compared with a systolic blood pressure of only 70 mm Hg in the 
left arm. An arch aortogram revealed a complete occlusion of the 
left subclavian artery and reversal of blood flow down the left 
vertebral artery. A subcutaneous 7-mm bovine axillary-axillary 
graft was placed, and blood flow in the graft measured by an 
electromagnetic flowmeter intraoperatively was 185 ml/min. 
‘There were no postoperative complications, and six months later 
the patient remains asymptomatic. 


RESULTS 


Reversal of blood flow in the left vertebral artery was 
recorded in both of these patients. Figure 2 is a tracing 
taken from patient 1 and demonstrates the reversal of 
blood flow in the left vertebral artery preoperatively. Flow 
is diminished by inflation of a blood pressure cuf on the 
left upper arm, and then demonstrates a mild postischemic 
hyperemia on release of the blood pressure cuff. Figure 3 
demonstrates the antegrade flow in the left vertebral 
artery of the same patient. Antegrade flow was found in 
the left vertebral artery postoperatively, confirming the 
patency of the subclavian common carotid graft. 

The direction of blood flow in the extracranial vessels 
following axillary-axillary grafting is depicted in Fig 5. 
Figure 6 shows two of the effects of a brief occlusion of the 
axillary-axillary graft in patient 2. A prompt reversal of 
the flow direction in the left vertebral artery was noted. In 
addition, there was a simultaneous increase of antegrade 
flow velocity in the right vertebral artery, as shown in Fig 
4. We were not able to detect any change in flow velocity in 
either carotid artery in patient 2 by our quantitative 
technique* following both occlusion and release of the 
axillary-axillary graft. 

There was no decrease in flow velocity in the right 
brachial artery following left arm hyperemia in patient 2, 
indicating that when the flow in the axillary-axillary graft 
was increased there was no steal from the donor axillary 


artery. 


COMMENT 


The positioning of the Doppler probe over the Chas- 
saignac tubercle for vertebral Doppler studies has several 
advantages over both the transoral and the mastoid 
techniques. The transoral approach requires local anes- 
thesia and premedication with atropine sulfate in order to 
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depress pharyngeal reflexes and oral secretions, which can 
cause artifacts in the recordings and hence confusion in 
their interpretation. In addition, an extra person is 
required to operate the suction apparatus. Keller et al! 
reported one false-positive diagnosis using the transoral 
technique in 11 patients to diagnose the subclavian steal 
syndrome. The authors attributed this one false-positive 
result to a high peripheral resistance in the distal vertebral 
artery; combined with an extra loop of the vessel in the 
measurement region. They considered the transoral 
recordings to be more reliable than those made in the 
region of the mastoid because of the fact that in the former 
technique the spatial relationship between the probe and 
the vessel axis is more easily defined, and also due to the 
fact that there are less intervening structures. 

In both our patients with the subclavian steal syndrome, 
there was 100% correlation of the Doppler findings with 
angiographic findings. Reversed vertebral flow has a 
distinctive continuous sound that with experience, can be 
differentiated from the sound of the normal vertebral and 
common carotid artery and its branches, and also the sound 
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of the jugular vein. We have not used this technique to 
*stuey »atients with other vertebral disease processes sach 
as Stenosis, aplasia, hypoplasia, or occlusion. 

Petient 2 provided an excellent opportunity to study the 
hemocynamies of the axillary-axillary graft in the 
sube avian steal syndrome. We were able to confi" tat 
theme was no steal from tae donor side in the absence of 
proz mal stenosis of that vessel, which is in agreement 
witk previous experimental and clinical findings.** It is of 
inteve-t that in this patient, we were unable to deteet an 
increase in ipsilatera’ or contralateral common carctid 
bloc dow velocity by our quantitative technique fcllow ng 
hyperemia. This suggests poor collateral flow between zhe 
antevier and posterior cerebral circulation, and nonfunc- 
tioming of the posterior communicating arteries was 
eonzrmed on cerebral angiography. Temporary dig tal 
axiLary-axillary graft occlusion caused an increased arte- 
grace flow in the right vertebral artery of a sim lar 
quaszt&y to the flow reversal down the left vertebral 
artery Hence, in this particular patient, we were able to 

-= demerstrate that there was no augmentation of flow 
threugh the anterior cerebral circulation to the posterior 
eere»ral circulation. This is probably dependent cn -he 
funecien of the posterior communicating vessels ef -he 
erc ef Willis and other collaterals connecting the verte- 
bral arteries with the internal carotid and sube aw an 
artis. 


We were not able to confirm the hypothesis of collateral 
regressioa following axillary-axillary graft as suggested 
by Mozersky et al: These authors found that they were 
able to reduce blood flow velocity in the recipient vessels to 
less than 20% of the previous value in two patients with 
innominace artery occlusion by temporary occlusion of an 
axillary-axillary graft. Ten weeks following surgery, case 2 
demonstrated flow velocity reversal in the left vertebral 
artery or temporary axillary-axillary occlusion. As his 
subclaviaa artery was occluded preoperatively, we must 
assume t3at the reversal of flow is channeled through 
collateral that had not regressed significantly from the 
preoperative state. 

Eighty percent of patients with the subclavian steal 
syndrome show disease involving one or more of the other 
extracrar:al vessels.: Hence, we performed the vertebral 
Doppler rltrasound studies in conjunction with supraor- 
bital Dop»ler ultrasound studies in order to gain additional 
information about other feeding vessels of the intracranial 
vascular system. These tests complement angiographie 
studies, aad help to determine major hemodynamic distur- 
bances ir the vertebral and carotid vessels and provide 
additiona information about collateral flow. The vertebral 
directional Doppler ultrasound study is also of use in 
confirminz graft patency in inaccessible grafts such as the 
common carotid subclavian graft in case 1. 
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Invited Editorial Comment 


Ths echnique used to demonstrate reversal of vertebral artery 
Blood flew using the Doppler ultrasound device is another 2cncri- 
butiew n the rapidly developing field of noninvasive evaluation of 
Blood flew. It is important to realize, however, that data from sach 
stud=s may supplement. but are not a substitute for, elm cal 
evalwateon and judgment. Lest it be inferred that reversal o? »l»od 
flow m the vertebral is an indication for subclaviar artery 
recosst-uction, some generally accepted observations should be 
yestzee. (1) Subclavian stenosis or occlusion in most patients 
prodæs minimal or no symptoms, and does not predispose to 
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either stro. e or severe functional disability of the ipsilateral arm. 
(2) Reversal of vertebral blood flow is a natural phenomenon of 
collateral b»ood flow, and does not imply a decrease in basilar blood 
flow. (3) Wen vertebral basilar symptoms are present in a patient 
with both ubclavian and carotid lesions (case 1), restoration of 
normal bleed flow in the carotid artery alone will relieve these 
symptoms n over 80% of the patients. 

EpwIn J. WYLIE, MD 

San Francisco 
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Contraindication 

Hypersensitivity to pentazocine. 
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discontinuance following the extended use of parenteral Talwin has 
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dependence and of withdrawal symptoms with orally administered Talwin. 
Patients with a history of drug dependence should be under close 
supervision while receiving Talwin orally. 

In prescribing Talwin for chronic use, the physician should take 
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hazards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosage, rarely, transient 
hallucinations, disorientation, and confusion may occur. Observe such 
patients carefully and check vital signs. Use caution if the drug is 
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Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasional euphoria 
have been noted, ambulatory patients should be warned not to operate 
machinery, drive cars, or unnecessarily expose themselves to hazards. 


Precautions 

Oral Talwin has been rarely reported to cause respiratory depression. It 
should be used with caution in patients with respiratory depression, 
severely limited respiratory reserve, bronchospasm, cyanosis, renal or 
hepatic dysfunction, convulsive disorders and those about to urdergo 
biliary surgery. As with all drugs, use with caution in patients with 
myocardial infarction who have nausea or vomiting. Patients previously 
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Dosage and Administration 
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Pneumoperitoneum Complieating 





William W. Turner, MD, William J. Fry, MD 


e Subdiaphragmatic air arouses the clinical suspicior of a 
perterated intra-abdominal viscus. In patients with respiratory 
failv-e requiring mechanical ventilation, the retroperitoneal 
dissection of air from the mediastinum may give rise to radio- 
logic evidence of subdiaphragmatic emphysema. The present 
repert describes four patients with this syndrome. In three of 
ther, a perforated gastric or duodenal ulcer was initally 
suspected. None of these three patients underwent surgery. 
Autepsy examinations in two patients revealed extraperitoneal 
subciephragmatic emphysema with secondary rupture into the 
free peritoneal cavity. The third patient had an uneventful 
recevery and was discharged from the hospital. In a *ourth 
patien., signs of peritonitis prompted an exploratory laparotomy. 
No perforation of an intraperitoneal viscus was identified. Upper 
gastromtestinal contrast roentgenography and peritoneal lavage 
may help determine the etiology of subdiaphragmatic ar in 
patients undergoing therapy with a mechanical ventilator. 

(Arch Surg 112:723-726, 1977) 


dbr treatment cf respiratory failure frequently 
involves the use cf the mechanical ventilator. Isolated 
reports of patients with pneumoperitoneum related to 
venslator therapy can be found in the literature. The 
sync rome has been described in four infants, ^* one acales- 
cent. and two adults in whom pneumoperitoneum cevel- 
opec while they were being treated with a mechanical 
venalstor. 

P-eumoperitoneum usually suggests a diagrosis of 
perforation of an intra-abdominal hollow viscus. Patients 
requiring ventilatory support may have accomparying 
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Mechanical Ventilator Therapy 


serious illnesses that predispose them to stress ulceration 
and upper gastrointestinal perforation. The finding of 
subdiaphragmatic air on an upright chest roentgenogram 
may prompt the diagnosis of a perforated ulcer, and the 
patient may undergo a needless laparotomy. In the present 
report, the case histories of four patients in whom pneumo- 
peritoneum developed during mechanical ventilatory 
support are reviewed. These cases illustrate the features of 
the syndrome, and their treatment suggests certain diag- 
nostic measures that may be useful in defining the etiology 
of pneumoperitoneum in such patients. 


REPORT OF CASES 


Case 1.—A 73-year-old woman underwent lens extraction, trabe- 
culectomy, and peripheral iridectomy by the ophthalmology 
service under general endotracheal anesthesia. Following comple- 
tion of the operation, the endotracheal tube was removed in the 
operating room. In the recovery room the patient suddenly became 
apneic, necessitating reinsertion of an endotracheal tube. Mechan- 
ical ventilatory support was employed to deliver a tidal volume of 
1,000 ml. A chest roentgenogram revealed no abnormalities. 

Four hours following the respiratory arrest, abdominal disten- 
tion developed. An upright chest roentgenogram demonstrated a 
massive pneumoperitoneum (Fig 1) On physical examination, 
there were decreased bowel sounds without signs of peritonitis. 
Laboratory evaluation showed a normal complete blood cell count 
and serum amylase level, and an upper gastrointestinal x-ray 
series with water-soluble contrast material was normal. Needle 
paracentesis revealed clear peritoneal fluid. The patient was 
thought te have an upper gastrointestinal perforation that had 
spontaneously sealed. Treatment with nasogastric suction, intra- 
venously administered fluids, and antibiotics was begun. The 
physical examination and laboratory evaluation remained 
normal. 

Treatment was discontinued after four days, and a regular diet 
was started on the fifth postoperative day. Serial abdominal 
roentgenograms revealed resolution of the pneumoperitoneum, 
and the patient was discharged from the hospital on the eighth 
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postoperative day. 7 | water. The tidal volume was 1,100 ml (18 ml/kg body weight). 


Cast 2.—A 19-year-old woman underwent resection of a coarcta- A chest roentgenogram taken following institution of ventila- 

tion of the thoracic aorta. On the third postoperative day, pulmo- tory support revealed pulmonary edema and a small pneumome- * 
- . . mary edema developed, and the patient was treated with intermit- diastinum. Progressive hypoxemia developed on the second 
$ =~ „ tent oral positive pressure ventilation, diuretics, fluid restriction, hospital day, and the PEEP was increased to 14 em of water. On 


UE and morphine sulfate. The patient was responding to therapy the third hospital day, a right pneumothorax developed that was 
fü when suddenly she became apneic, necessitating endotracheal treated by closed thoracostomy drainage. An upright chest roent- 


intubation and mechanical ventilatory support. Following resusci- genogram following insertion of an anterior chest tube Pevealed 

| tation, the patient was comatose. Over the succeeding two days, air beneath the right hemidiaphragm and adjacent to the lateral 

l me  hypoxemia secondary to progressive pulmonary edema developed. margin of the right lobe of the liver (Fig 3). A supine abdominal 
-. Arterial blood gas measurements revealed a Po, level of 44 mm roentgenogram revealed retroperitoneal air, while decubitus 
Hg, with an Fio, level of 100%. abdominal roentgenograms taken later on the third hospital day 

The patient underwent ventilation with a positive end-expira- demonstrated free intraperitoneal air. Physical examination 


; ] x tory pressure (PEEP) of 10 to 12 em of water. The tidal volume was 
— adjusted to 1,200 to 1,300 ml (20 to 22 ml/kg body weight), with a 
peak inspiratory pressure of 60 to 70 em of water. A chest 
roentgenogram on the following evening revealed cervical subcu- 

taneous emphysema and a pneumomediastinum (Fig 2, left). Four 

days after the institution of mechanical ventilatory support, 
subdiaphragmatie air was observed on an upright chest roentgen- 

P ogram (Fig 2, right). Physieal examination of the abdomen was 
E normal. 
e An upper gastrointestinal x-ray series with water-soluble 


T ro 
mut 


d contrast material was normal. A diagnosis of ventilator-induced 
H pneumoperitoneum was made. Over the succeeding five days, the 
Js patient's course remained unchanged. On the 13th postoperative 
zx day, a refractory cardiac arrhythmia developed, and the patient 
ES died. Autopsy examination revealed subcutaneous and mediastinal 
e. 


emphysema as well as free intraperitoneal air, but no evidence of 
gastrointestinal or diaphragmatie perforation. 

Case 3.—A 22-year-old man was admitted to the hospital follow- 
ing a near drowning in fresh water. On arrival in the emergency 
department, endotracheal intubation was performed and mechan- 
~ ical ventilatory support was instituted. Arterial blood gas 
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: a 
ES measurements revealed a Po, level of 82 mm Hg; pH, 6.92; Pco, Fig 1.—Case 1. Upright chest roentgenogram demonstrating 
iv. level, 52 mm Hg; and inspiratory oxygen concentration, 100%. The massive pneumoperitoneum. Arrows outline both hemidia- 
E patient underwent ventilation, with PEEP measuring 8 em of phragms. 

£^ Fig 2.—Case 2. Left, Supine chest roentgenogram demonstrating pneumomediastinum (ar- 


rows). Right, Upright chest roentgenogram showing bilateral subdiaphragmatic air (arrows). 
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Fig 3—Case 3. Erect chest roentgenogram demonstrating 
subciephragmatic air (arrows). 


revealed right upper abdeminal tenderness. Laboratory evaluztion 
showed a normal leukocyte count, serum amylase level, anc ‘iver 
funezien tests. 

Omer several hours, the patient's temperature rose from 38 C to 
39 € aong with an increase in abdominal tenderness. A diagnosis 
of upper gastrointestinal perforation was made, and an exp ora- 
tory laparotomy was performed. Extensive retroperiton»al ar as 
wel a&pneumatosis cysteides intestinalis was found. There was no 
evidence of a gastrointestinal or diaphragmatic perforation. 
Postoperatively, the psztient's pulmonary status deteriorated 
furtte-, and he died on the 11th hospital day. 

Case 4.—A 17-year-old pregnant girl sustained a 79% tota! body 
surfece area third-degree burn in a gasoline fire. At the time of 
admon to the hospital, no fetal heart tones were audible. Phere 
were nasal and pharyngeal burns, along with scattered wheezes on 
auseul-ation of the chest. Initial chest roentgenogram and arterial 
bloc- gas levels were normal. Twenty-four hours following admis- 
sion zœthe hospital, the patient was delivered of a stillborn infant. 
Later hat day, respiratery failure developed, and a chest reent- 
genezzam revealed diffuse bilateral pulmonary infiltrates. 
Mecraaical ventilatory support with PEEP measuring 14 to 1$ cm 
of water and a tidal volume of 1,000 ml (14 ml/kg body we:gh:) was 
initi&ted. There was improvement in the patient's respiratory 
status. On the sixth day following admission, a right-sided pneu- 
motsomx and bilateral subcutaneous emphysema of the ipper 
anterier chest wall developed. The pneumothorax was treated by 
closed horacostomy drainage. 

An apright chest roentgenogram following insertim ef an 
antericr chest tube revealed a pneumomediastinum and air 
beneata both hemidiaphragms. Physical examination o^ the 
abdem-n was normal. Laboratory evaluation revealec a mild 
leukoewtosis, normal serum amylase level, and normal liver fanc- 
tion tests. The initial diagnosis was an upper gastrointestinal 
perfcretion. Nonoperative treatment with nasogastric suetion and 
mtravyenously administered fluids and antibiotics was ele-ted 
because of the patient’s preearious clinical condition. On serial 
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Fig 4.—Case 4. Supine abdominal roentgenogram demonstrating 
retroperitoneal air (arrows). 


abdomina! roentgenograms, extraperitoneal and intraperitoneal 
air were noted (Fig 4). 

Nasogastric suction was discontinued after five days, and 
enteral alimentation was begun through a nasogastric tube. The 
patient's clinical course continued to deteriorate secondary to 
pulmonary and burn wound sepsis, and she died on the 15th 
hospital day. An autopsy examination revealed mediastinal and 
retroperiteneal emphysema as well as free intraperitoneal air. 
There was no evidence of gastrointestinal or diaphragmatic 
perforation. 


COMMENT 


Pneumoperitoneum as a complication of pneumothorax 
was first reported by Parfitt and Crombie’ in a patient 
with pulmonary tuberculosis treated by pneumothorax 
collapse therapy. In this report and in a subsequent report 
of two cases by Banyai,’ pneumoperitoneum was probably 
caused by the introduction of air directly into the peri- 
toneal cavity transdiaphragmatically during needle thora- 
centesis. A pneumothorax was recognized prior to the 
appearance of pneumoperitoneum in six of the seven cases 
of ventilator-related pneumoperitoneum previously re- 
ported im the literature.’ 

Early experimental studies emphasized the anatomical 
progression of pulmonary interstitial emphysema to pneu- 
momediastinum and pneumothorax.** In certain instances, 
the dissection of mediastinal air may extend into the 
retropericoneum along the esophagus, the aorta, and the 
vena cava, with subsequent intraperitoneal rupture. This 
sequenee of events could be traced in three of the four 
patients m the present report. In two patients (cases 2 and 
3), mediastinal emphysema developed on chest roentgeno- 
gram, fol.owed by the appearance of subdiaphragmatic air. 
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In two patients (cases 3 and 4), a pneumothorax preceded 
the development of subdiaphragmatic air. 
The diagnosis of pneumoperitoneum was initially 


=~ . ,Ssuspected on the basis of subdiaphragmatic air noted on an 


upright chest roentgenogram in each of the four patients 
in the present report. In two patients (cases 3 ard 4), the 
upright chest roentgenogram revealed subdiaphragmatic 
air located laterally beneath the diaphragm, rather than at 
the apex of the diaphragmatic convexity. Furthermore, 
retroperitoneal emphysema was observed along with 
subdiaphragmatie air in both of these patients. These 
findings suggest localized extraperitoneal subdiaphrag- 


matic emphysema, rather than free intraperitoneal air. 


A tension pneumothorax may give rise to extraperi- 
toneal subdiaphragmatic emphysema or to free intraperi- 
toneal air through rupture of the diaphragm or tarough a 
congenital diaphragmatic defect. No case report document- 
ing such a sequence of events could be found in the 
literature. In the present report, none of the three patients 
examined at autopsy or at surgery were found to have 
diaphragmatic defects. 

High inspiratory pressures ranging from 40 to 80 cm of 
water were utilized in six of the seven cases of ventilator- 
related pneumoperitoneum previously reported in the liter- 
ature.’ In one case, ventilation with PEEP mezsuring 5 
em of water was employed. In three of the four patients in 
the present series, PEEP ranging from 8 to 16 em of water 
was in use at the time subdiaphragmatic extraperitoneal or 
intraperitoneal air was first noticed. In only one patient 
was the peak inspiratory pressure recorded (case 2), and in 
this case, pressures ranged from 60 to 70 em of water. Tidal 
volumes ranging from 14 to 22 ml/kg of body weight were 
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recorded in three patients in the present series. Positive 
end-expiratory pressure and large tidal volumes are asso- 
ciated with a high incidence of pneumothorax and pneu- 
momediastinum." It is likely that these factors, along with 
elevated peak inspiratory pressures, contributed to the 
development of pneumoperitoneum in the patients de- 
scribed in the present report. Experimental studies have 
demonstrated that sudden blasts of air introduced into the 
trachea under increased pressure in dogs produced a 
pneumothorax, followed by pneumoperitoneum.* 

Three patients in the present series were initially 
thought to have perforated gastric or duodenal ulcers on 
the basis of radiologic or physical findings or both. This 
diagnosis led to an exploratory laparotomy in one patient 
(case 3). Only one of the seven previously reported patients 
with ventilator-induced pneumoperitoneum underwent 
laparotomy.’ 

Several authors have advocated the use of contrast 
studies of the upper gastrointestinal tract in an attempt to 
diagnose gastrointestinal perforation as a cause of pneu- 
moperitoneum.'^^^ In addition, diagnostice abdominal 
needle paracentesis and peritoneal lavage have been 
employed to detect intraperitoneal contamination from 
gastrointestinal perforation.>* Laboratory examination of 
the peritoneal lavage effluent, including blood cell count, 
amylase level, and bile, may confirm the presence of 
intraperitoneal spillage of gastrointestinal contents. The 
diagnostie use of peritoneal lavage may be expanded to 
include the simultaneous instillation of methylene blue into 
the stomach through a nasogastric tube. Blue discoloration 
of the lavage effluent would confirm the diagnosis of 
gastrointestinal perforation. 
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Budd-Chiari Syrdrome 


Jose»h G. Fortner, MD; Bengt O. Kallum, MD; Dong K. Kim. MD 


e We report new operative approaches to the treatment of 
hepatic vein occlusion due to malignant tumors in the liver and 
their results in four patients. Two patients had hepatoma, one 
had metastatic melanoma, and one had metastatic leiomyosar- 
coma. All of them had abdominal pain, abdominal distention 
secondary to ascites, and massive hepatomegaly. The right obe 
and medial segment of ‘he left lobe of the liver were involved in 
three patients, and the involvement was diffuse throughout the 
liver in one. Hepatic veins were occluded completely i» one 
patient, and two of three veins were occluded in the others. Two 
patients were treated by hepatic resection and removal of tumor 
thrombus from the hepatic vein under isolation-perfusion tech- 
nique. They lived 18 and six months, respectively. witnout 
recurrence of Budd-Cniari syndrome. Tumors in the other 
patients were diffuse and could not be resected. The hepatic 
artery was ligated and chemotherapy was given postoperatively. 
Ascites and abdominal pain disappeared completely in one, who 
‘survived 17 months. The other patient had significant oallistion 
anc lived nine months. 

(Arch Surg 112:727-728, 1977) 


elusion of the hepatic veins (Budd-Chiari syndrome) 

may be caused by primary or secondary liver tumors. 
‘Treatment of this condition has been ineffective and most 
patents have experienced a steadily deteriorating clinical 
course. Palliative decompression has been attempteé by 
establishing a portacaval shunt’ or by placing a synthetic 
grat between the inferior vena cava and the right 
atriam.*“ In one patient, anastomosis of a dilated azygous 
vein was made to the inferior vena cava.’ Curative 
measures to remove the lesion have used vena eaval 
recmstruction using a cardiopulmonary bypass.’ 

Two other methocs for treating this syndrome are 
reperted here. In one approach, hepatic resection using the 
vascular isolation and hypothermic perfusion technique’ 
pemmitted simultaneous removal of tumor thrombesis from 
the left lateral hepatic vein to be combined with hepatic 
trisegmentectomy. The second method, hepatie artery 
ligation and chemotherapy,’ was effective for more 
advanced lesions. 


SUBJECTS AND METHODS 


Of 175 patients who were treated for primary or metastatic 
caner in the liver by the authors since 1971, four had Budd-Chiari 
syncrome. Presenting symptoms, results of physical examina- 
tions, and diagnoses are summarized in the Table. The clinical 


Aeeepted for publication Jan 19, 1977. 

From the Gastric and Mixed Tumor Service, Department of Sargery, 
Memorial Sloan-Kettering Cancer Center, New York. 
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diagnosis was confirmed by selective celiae and superior mesen- 
terie angiography combined with an inferior vena cavogram. 
Retrograde hepatic venogram was done in two patients. Liver 
scans with technetium Te 99m sulfur colloid were done on all 
patients. Hepatic resection using the isolation-perfusion tech- 
nique? was employed in two patients because of involvement of the 
hepatic veins and the inferior vena cava by tumor. This method of 
hepatic resection utilizes complete mobilization of the liver, except 
for majorwvasculature and the biliary tract. These are temporarily 
occluded and the liver is rapidly chilled by perfusing it with Ringer 
lactate (4 C) via the portal vein and hepatic artery. The perfusate 
drains out a cavotomy in the isolated infrahepatic vena cava. For 
diffuse and nonresectable tumors in two other individuals, ligation 
and cannulation of the hepatic artery was done.” This was infused 
using an infusion pump. 

Chemotherapy was given by intrahepatic infusion and systemi- 
cally in three patients. It was usually initiated within two to four 
weeks postoperatively. The treatment program was dactinomycin, 
0.02 mg/kg given as a bolus through the hepatie artery catheter 
once weekly; methotrexate sodium, 0.2 mg/kg body weight given 
as a continuous weekly infusion; fluorouracil, 10 mg/kg adminis- 
tered as an intravenous injection weekly; and cyclophosphamide, 1 
mg/kg daily, orally. The fourth patient received cyelophospha- 
mide, 100 mg daily, cytarabine, 90 mg, and fluorouracil, 500 mg 
weekly. She also received a total dosage of 70 mg of doxorubiein 
hydrochloride when she became terminally resistant to the above 
regimen. 

The patients were followed up by weekly clinieal examinations 
during which blood cell counts were taken. Liver function was 
evaluated by blood chemistry studies monthly and by technetium 
Te 99m sulfur colloid liver scan every three to four months. 


RESULTS 


The operative findings, treatments, and their results are 
summarized in the Table. Hepatic trisegmenteetomy was 
done in two patients. In one (patient 1), a 6-em tumor 
thrombus that protruded from the right hepatice vein, 
partially occluded the vena cava, and obstructed outflow 
from the left hepatic veins was removed (Figure). In the 
second individual undergoing partial hepatectomy, a 
portion ef retrohepatic vena cava invaded by tumor was 
resected and repaired. The postoperative course of the first 
patient was complicated by a subphrenic abscess. She 
recovered from this and was discharged home to live for a 
total of six months after surgery. The second patient lived 
18 months without significant postoperative complications. 
Complete, lasting remission of symptoms of Budd-Chiari 
syndrome was obtained in both patients. Both of them died 
of systemic metastases without recurrence of Budd-Chiari 
syndrome. 

Tumor in the two other patients was diffuse and could 
not be resected. One underwent a hepatic artery ligation 
and received systemic chemotherapy consisting of eyclo- 
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Patients, Findings and Treatments 


Patient/Age, yr 
SSS gE ee Yi HAT a a eal ONE I < ame P Ur E a cere N 


Metastatic me anoma, primary 
site unknown 


Abdominal pain & distention, 


Diagnosis Hepatoma Metastatic leiomyosarcoma of 


splenic artery 
101 Pain in epigastrium & back, 
pitting ederr a, hepatomeg- hepatomegaly of 22 cm, abdominal distention, pitting 
physical aly of 15 cm abdominal distention edema, hepatomegaly of 10 
findings cm 
Right lobe & medial Right lobe & medial segment 
segment of left lobe of left lobe 


Occlusion of right & Occlusion of right & middle 
middle hepatic veins, hepatic veins, involvement 
partial occlusion of of inferior vena caval wall 


Hepatoma 


Pelvic pain, hepatomegaly 


Constipation, massive 
of 9 cm 


Symptoms 
& 


e 
Right lobe & medial segment 
of left lobe 


Occlusion of right & middle 
hepatic veins, severe 


Diffuse in both lobes 


Operative 


l Occlusion of all three hepatic 
findings 


veins, severe narrowing of 


inferior vena cava 
secondary to exophytic 
tumor 


Moderate amount 
(explored two weeks 
earlier) 

Resection, infusion 
chemotherapy 


Complete remission 


Ascites Not recorded 


Treatment Resection, infusion 
chemotherapy 
Results Complete remission 


Survival. 





Surgical specimen of right lobe and medial segment of left lobe of 
liver showing exophytic tumor at hepatic vein. 


phosphamide, cytarabine, fluorouracil, and doxorubicin 
hydrochloride in doses as described earlier. A distal 
pancreatectomy and resection of the left lobe of the liver 
had been performed elsewhere one year previously for 
leiomyosarcoma of the splenic artery. The second patient 
was treated by hepatic artery ligation and infusion chemo- 
therapy using the four-drug regimen of dactinomycin, 
methotrexate, cyclophosphamide, and fluorourac:]. Budd- 
Chiari syndrome disappeared completely in the first 
patient, who survived 17 months. The second patient had 
an incomplete response, but experienced significant pallia- 
tion until her death nine months after surgery. 


COMMENT 


The central pathological feature in  Bucd-Chiari 
syndrome is hepatic damage due to severe and sustained 
venous congestion from hepatic vein obstruction.’ Ligation 
of the hepatic artery may reduce intrahepatic blood volume 
and venous pressure by eliminating the arterial component 
of hepatic circulation. In addition, after ligation of the 
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narrowing of inferior vena 
cava by compression 


inferior vena cava by 
compression 


2,000 ml 6,000 ml 


Hepatic artery ligation, 
systemic chemotherapy 

Complete remission, 
reduction in hepatomegaly 


Hepatic artery ligation, 
infusion chemotherapy 

Marked reduction in 
abdominal distention 





hepatic artery and chemotherapy, hepatic tumors appear to 
shrink, permitting hepatic venous outflow to occur again. 

The safety and effectiveness of hepatic resection under 
the technique of vascular isolation and hypothermie perfu- 
sion 'of the liver have been shown previously? Cold 
ischemia of the liver for up to four hours, as well as cross- 
clamping of the inferior vena cava and the portal vein, are 
well tolerated. The isolation-perfusion technique provides a 
bloodless operative field, making it possible to do the 
necessary resectional and reconstructive procedures under 
controlled conditions. 

The operative approaches discussed here may be useful 
in the treatment of Budd-Chiari syndrome of noncancerous 
origins. I? patients with benign disease do not respond to 
conservative treatment, a surgical approach as outlimed 
here may be indicated. 


Nonproprietary Names 
and Trademarks of Drugs 


Dactinomycin— Cosmegen. 
Doxorubicin hydrochloride— Adriamycin. 
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Postischemic Renal Failure 


Acee erated Recovery 


Witk Adenosine Triphosphate-Magnesium Chloride Iafusion 


Mare E- Osias, MD; Norman J. Siegel, MD; 


Irshad A. Chaudry, PhD; Bernard Lytton, MD; Arthur E Baue, MD 


e Sice previous studies have shown a protective effect of the 
administration of adenosine triphosphate-magnesium chloride 
(ATP-NgCl.) in shock, the present study was undertaker to 
detem-ne the effect of the infusion of ATP-MgCl, after 30 
minutes of renal artery occlusion. In animals who received no 
infusion or only MgCI., the combination of reduced glomerular 
filtraficn rate (GFR), marked diuresis, and reperfusion cf the 
outer «ortex suggested that these animals were in tne early 
recovery phase of acute renal failure. In the animals who 
received ATP-MgCI., there was improved GFR, no diuresis, and a 
norma pattern of cortical blood flow distribution. These findings 
would suggest that the infusion of ATP-MgCl, appears to have 
either ameliorated the effect of renal ischemia, or to have 
acce esated the recovery process. While the precise mechanism 
of actisn of ATP-MgCI. remains unknown, these observations 
may ave important imp ications for future use in organ preser- 
vation and the management of acute renal failure. 

(Asce Surg 112:729-721, 1977) 


ral damage secondary to ischemic injury is a common 
end important clinical problem. Acute renal failure 
may cecur in a number of clinical situations in which the 
kidney is ischemic, and commonly occurs following renal 
artery occlusion, hemorrhagic shock, or cadaver-cdonor 
transplantation. The degree of renal injury may be 
mod fed by (1) the duration of renal artery occlusion, (2) 
hypct-ermia, (3) the infusion of mannitol or saline prior to 
injury and (4) perfusion of the kidney with various 
presematives after removal. While a number of experi- 
men-z manipulations prior to the ischemic period will limit 
the degree of functional impairment, no agent adminis- 
tered -fter the acute injury has been consistently e fective. 
Sine2,in most instances, the clinician first encounters the 
patiert after the acute reral injury has occurred, an agent 
that could ameliorate the acute insult or accelerate the 
recovery process would be of great interest. In addit.on, 
such zn agent would be an asset to new and intricate 
surgical techniques and to organ preservation in cadaveric 
renal ransplantation. 
Aewsepted for publication Dec 9, 1976. 
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Recent studies have shown that the administration of 
adenosin- triphosphate-magnesium chloride (ATP-MgCl.) 
before, daring, or after a prolonged period of severe shock 
had a bereficial effect on the survival of rats.' This did not 
occur when adenosine diphosphate-, adenosine monophos- 
phate-, o" adenosine-MgCl, was given. Since a salutory 
effect of ATP-MgCl, infusion had been demonstrated 
during shock,' the present study was undertaken to deter- 
mine whether the infusion of ATP-MgCl, after 30 minutes 
of bilate-al renal artery occlusion would have beneficial 
effects or the recovery of renal function. 


TECHNIQUE 


Experiments were performed on male Sprague-Dawley rats 
weighing 210 to 290 gm at the beginning of the study. All 
experimertal animals underwent 30 minutes of renal isehemia 
that was »roduced using the following technique: The animals 
were anes-chetized with pentobarbital sodium (15 mg/kg, intra- 
peritonealy) and placed on a heated animal board. A catheter was 
secured ir the right external jugular vein, a midline abdominal 
incision was made, and the abdominal aorta was exposed using 
careful blunt dissection. Three minutes after the administration of 
heparin scdium (500 mg/kg) via the jugular catheter, a vascular 
clamp wasplaced across the aorta proximal to the origin of the left 
renal arte-y. Because of the position of the celiac artery, a clamp 
could not be placed proximal to the origin of the right renal artery. 
Therefore a Silastic sling was looped around the right renal artery 
just dista! to its origin from the aorta and placed on traction to 
occlude the right renal artery. In all experiments, great care was 
taken not to disturb the inferior vena cava or renal veins. In five 
animals, “Sr-labelled microspheres (15 + 2 u) were injected, via 
the caroti- artery, 30 minutes after both renal vessels had been 
occluded. 4o radioactivity, above background count, was found in 
any of the ten kidneys. Thus, this technique resulted in bilateral 
renal artery occlusion and ischemia without manipulation of the 
renal veins. 

Using tais technique to produce renal ischemia of 30 minutes’ 
duration, hree groups of animals were prepared. Group A animals 
(N = 9) were untreated, and received no infusion after removal of 
the clamp and sling. Group B animals (N = 16) were given, 
intravenously, 25 umoles of ATP combined with 25 wmoles of 
MgCl, in Æ volume of 0.25ml (pH adjusted to 7.4 and osmolarity 265 
mOsm/kg immediately after release of the arterial occlusions. 


' Group C animals (N = 7) were infused, intravenously, with .25 ml 


of a soluton containing only 25 umoles of MgCl, immediately 
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No. of animals 

Final body weight, gm 
Change in body weight, gm 
Hematocrit, % 


V, ul/min/100 gm body weight 
Glomerular filtration rate, 

ul/min/100 gm body weight 
Renal blood flow, 

ul/min/100 gm 

body weight 
Proportional flow to 

outer cortex 
BUN, mg/100 ml 
Concentrating ability, 

mOsm/kg 

raction excretion of 

sodium, 96 


“All values are Mean + SEM. 

TAdenosine triphosphate-magnesium chloride. 

iP < .01 compared to group D. 

$P < .01 for group B compared to group A and group C. 


after release of the arterial occlusion. Following completion of the 


infusion, the midline incision was closed, the jugular catheter 


removed, and the animals were returned to their cages and 
allowed free access to food and water. A fourth group cf animals, 
group D, served as unoperated control animals. 

Glomerular filtration rate (GFR), renal blood flow, and the 
intrarenal distribution of cortical blood flow were determined 24 
hours after the period of renal artery ischemia in all groups of 
animals. The rats were anesthetized with 100 mg/kg of intraperi- 
toneally administered thiobarbituric acid (Inactin, Germany; 5- 
sec-butyl-5-ethyl-2-thiobarbituric acid), placed on a hea-ing board 
with a temperature probe monitor, and a tracheostomy was 
performed. Polyethylene catheters were placed into the external 
jugular vein, the left carotid artery, the left femoral artery, and 
the bladder for the administration of solutions and the collection 
of blood and urine. After replacement of surgical fluid losses with 
isotonic saline equal to 1% to 2% of the body weight, a priming dose 
of 10 uCi of tritiated methoxyinulin was given, followed by a 
sustaining dose of 10 uCi/hour in a volume of 1.2 ml. 

After a 45-minute equilibration period, inulin clearance was 
determined by the average of three ten-minute urine collections. 
Blood samples were obtained from the tail at the midpoint of each 
urine collection. The concentration of tritiated methoxyinulin was 
determined using a liquid scintillation counter. After completion 
of the clearance periods, total renal blood flow and the distribution 
of the cortical blood flow were evaluated using radioactive micro- 
spheres as previously described.* In short, 0.1 ml of the “Sr- 
labelled microspheres (15 + 2 u) that had been mixed for three 
minutes by an ultrasonic dismembranator and that contained 
approximately 60,000 microspheres was injected into the left 
carotid artery and, simultaneously, blood was withdrawn for one 
minute from the left femoral artery at a constant and fixed rate of 
1.03 ml/min. The animals were then killed, the kidneys removed, 
the capsule stripped, and a sagittal section of each k:dney was 
made. Each hemikidney was placed on a microtome and the outer 
0.5 mm of cortex excised, weighed, and labelled zore A. The 
remainder of the kidney was weighed and marked R. The activity 
(count/min) of the isotope in each outer cortical slice and 
remainder piece was determined in a gamma counter. 

The proportion of flow to the outer cortex was caleulated as the 
count per minute (CPM) per gram of zone A/CPM per gram of 
whole kidney. Total renal blood flow was determined as: CPM 
whole kidney/CPM femoral artery blood x 1.03 ml/min femoral 
artery flow rate. 
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(ATP-MgCI,)} 
16 


5,650.0 + 290.0 5,490 + 250 


1,720.0 + 114 


All values are expressed as mean + SEM, and the Student * test 
was used for comparison of groups where applicable. 


RESULTS 


The number and characteristics of the animals in each of 
the groups are shown in the Table. The final body weight, 
change in body weight from that prior to the initial 
surgery, and hematocrit level were similar in all three 
groups (P = NS). These data suggest that differences in 
salt and water balance and volume expansion cannot 
account for differences between the groups. Of the 16 
animals in group B, eight animals that received the ATP- 
MgCl, by rapid infusion (less than one minute) had either a 
short seizure period or a brief episode of tachycardia- 
bradycardia that terminated spontaneously. In the other 
eight animals of group B, the ATP-MgCl, complex was 
infused slowly by an infusion pump at the constant rate of 
0.05 ml/min over a five-minute period, and no neurologic or 
cardiovascular sequelae were noted. 

The changes in urine flow rate, GFR, and renal blood 
flow 24 hours after the relief of ischemia are shown in the 
Table. Both the group A and group C animals were 
undergoing a significant diuresis (6.06 + 0.72 and 
12.35 + 2.48 uliter/min/100 gm, respectively) as compared 
to the group B or group D animals (P < .01). The GFR was 
decreased in the group A and group C animals to approxi- 
mately 35% and 25% of unoperated control values 
(1,091.1 + 36.0 uliter/min/100 gm), while in the group B 
animals there was improved recovery of GFR to approxi- 
mately 72% of group D values (P < .001). Total renal blood 
flow was similar in all four groups of animals (P = NS). 
However, the proportional flow to the outer cortex was 
increased in groups A and C to values (1.83 + 0.03 and 
1.93 + 0.62) that exceeded those in unoperated control 
animals (1.68 + 0.04, P < .01). The distribution of cortical 
blood flow in the group B animals had returned toward a 
normal pattern, and was significantly different from that 
in groups A and C (P < .01). 

As expected, both the group A and group C animals were 
found to have an elevated BUN level, 80.1 + 4.1 and 
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— . 82.1 10.6 mg/dl, respectively, while that in group B 
e bis ali aded Tt Me OTS ee cee a Pi Se eec ys e: 
animals was significartly ‘ower, 26.0 + 2.0 (P < .0)1) The. 


conesrtrating ability was impaired in the group A and 
group-C animals, 556.0 + 43.6 and 776.2 + 49.6 mOsm.kg, 

, respectively, as compared to that in the group B animals, 
1198. + 63.6 mOsm/kg, which is slightly less thar that in 
group D control animals, 1,720.0 + 114.0 mOsm/<g. The 
fraczienal excretion of sodium was increased in groups A 
and Canimals (0.96 + 0.10 and 4.55 + 1.06, respect ve y) as 
compened to group B rats (0.35 + 0.08), whose valves were 
similar to those in uneperated controls. 

Based on previous ebservations in dichromate-mdueed* 
and postischemic acute renal failure,‘ the combination of 
reduced GFR, marked diuresis with impaired ability to 
conse-ve sodium and water, and preferential reperfasion 
of the outer cortex would suggest that the groups A end C 
animals are in the early recovery phase of acuze renal 
injur}. The improved GFR, lack of diuresis, and normal 
pattem of cortical blood flow distribution in the zrcup B 
animels would suggest that the infusion of AT?-MgCl, 
appears to have either ameliorated the effects of renal 
ischemia, or to have accelerated the recovery process m the 
latter group of animals. 


COMMENT 


Previous studies from our laboratory have suggested 
that the recovery phase of acute renal failure is a two-stage 
process. In the first stage, a progressive fall in renal 
vasncrar resistance leads to a reperfusion of the renal 
corte=, a transient glomerular-tubular imbalance, ard a 
milc diuresis. The second stage is associated with a return 
of tubular function and complete restoration of glomerular 
filtration rate. In the present studies, 24 hours after 30 
mimus of renal ischemia, the animals in grouo A (no 
infeson) and group C (MgCl, infusion) would appear to be 
in the early stage of recovery. In marked contras-, the 
animals in group B (ATP-MgCl, infusion) would appear to 
have had either a medified injury reaction or to be in a 
more advanced stage of recovery. 

While the mechanism by which this agent kas been 
effective in improving renal function after bilate~al renal 
ischemia cannot be determined from the present stadies, 
several factors are important considerations. Post.schemic 
acute renal failure is characterized by increased renal 
vaseuar resistance ard decreased cortical blood flew. Both 
ATP and Mg** are known to have marked and potent 
vaseGilating effects. In tae studies of hemorrhagic shock, 
however, the effectiveness of this complex (ATP-MgCl.) 
could not be completely attributed to its vasoactive effect, 
since the infusion of ATP alone, adenosine diphospha:e-, or 
adetesine monophosphate-MgCl, (which are mor? potent 
vaseGlators) had nc beneficial effects.! Moreover, the 
infeson of MgCL, a potent vasodilator, was ineff2ctive in 
resto-ing renal function in the present study. Alternative- 
ly, th administration of ATP-MgCl,, but not aderosine 
diphesphate- or adenosine monophosphate-MgCl., fellow- 
ing saock rapidly restored the tissue ATP levels in doth 
liver and kidney.’ 

Although it is generally thought that parenterally 
administered ATP does not cross cell membranes,‘ 
Cheudry et al^" have shown that, under normal conditions, 
AT? can cross into the cells of liver and kidney, and that 
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increased above control values. In addition, i 
that membrane permeability is altered during renal 
ischemia, and that the improvement in renal function in 
the animals given ATP-MgCl, could be through a "priming 
effect" c? this nucleotide that permits a more rapid 
synthesis of cellular ATP. Thus, it may be possible that 
ATP-Mg^l, acts on both phases of the recovery process by 
(1) decrezsing renal vascular resistance through its vasoac- 
tive effe& during the first phase, and (2) providing high- 
energy ymosphate to promote tubular healing during the 
second p:ase. 

A number of studies have demonstrated that the infu- 
sion of szline, mannitol, or renin-depletion (by chronie salt 


loading) »rior to the acute injury will modify the degree of 


functions! impairment in animals with either postischemic 


or toxic acute renal failure. A recent study has suggested — 


that the unction of rat kidneys subjected to 60 minutes of 
warm ischemia was protected by the prior administration 
of the »urine nucleotide inosine.” In these studies, 
however.one kidney was removed, the ischemic injury was 
produced by clamping both the artery and vein, and only 
plasma c-eatinine values were used to assess the functional 
injury. Ir contrast, in the present study neither kidney was 
removed only the renal arteries were occluded, changes in 
GFR, reaal blood flow, renal hemodynamics, and tubular 
function were assessed, and the ATP-MgCl. was adminis- 
tered afer the acute injury. A previous study has 
purported to demonstrate that the administratien of 
hypertorie mannitol after renal ischemia was effective in 
modifyirg the functional impairment by preventing endo- 
thelial cell swelling.'' However, using a variety of morpho- 
logie anc physiologie techniques, we have been unable to 
confirm -his observation. In the present studies, ATP- 
MgCl, was infused after the acute injury, and the effects 
on restoration of GFR and tubular function were impres- 
sive. While the precise mechanism of action remains 
unknowr, these observations may have important implica- 
tions for future use in organ preservation and manage- 
ment of »ostischemic acute renal failure. 
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. Effect of Hyperbaric Oxygen 
- on Second-Degree Burn Wound Healing 


Howard N. Korn, MD; Ervin S. Wheeler, MD: Timothy A. Miller, MD 


* We present a controlled study that indicates faster epithelial- 
ization of blister-removed second-degree burn wounds in guinea 
pigs treated with hyperbaric oxygen (HBO). Assessment of vas- 
cularity by india ink perfusion indicated earlier return of capillary 
patency in the HBO-treated group. An examination of the ques- 
tion of a comparative increase in DNA synthetic activity in the 
HBO-treated animals showed a slightly higher absolute ratio of 
labeled to unlabeled cells, but the difference was not statistically 
significant. It is likely that the mechanisms whereby HBO 
influenced the above events were mediated no: only by 
increased oxygen delivery, but by increased atmospheric pres- 
sure on the wound. 

(Arch Surg 112:732-737, 1977) 


linieal observations were made in the early 1960s of 
victims of a Japanese coal mine explosion who were 
treated with hyperbaric oxygen (HBO) for carbon 
monoxide poisoning and who also had second-degree burn 
wounds.'^ The wounds were noted to be drier and to heal 
faster than the burns wounds of similarly injured patients 
from the same accident not treated with HBO. Since that 
time, considerable interest and controversy have been 
generated. Clinical investigators such as Hart et al^? and 
Grossman and Yanda“ found faster healing rates, shorter 
hospitalization, drier wounds, and less fluid reqvirements 
when using HBO. These studies, however, suffer from lack 
of meaningful controls. Results are difficult to interpret in 
view of other advances in burn therapy, and few controlled 
laboratory studies have been done to corroborate these 
clinical observations. 

While working with first-degree, second-degree, and 
third-degree burns in rabbits, Ketchum et al’ observed 
faster healing and fewer infections among those treated 
with HBO, but their healing criteria were subjective and 
not defined. Using a rat model and microradiologic 
techniques, Ketchum et al*" demonstrated increased neo- 
vascularity in third-degree burns with HBO. Blesser et al'^ 
similarly discovered that healing increased in third-degree 
burns in rats, and that less derangement occurred in total 
body water, hematocrit level, circulating blood volume, and 
pH. However, using the domestic pig, Perrins" saw no 
improvement in the healing of scald burns. Moreover, 
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Bornside and Nance” found no decrease in experimentally 
induced burn wound sepsis in rats. These contradictory re- 
sults, as well as the lack of specific information regarding 
the action of HBO, have led to skepticism concerning its 
efficacy in burn therapy. The controlled experimental 
study presented in this article was undertaken to explore 
the role and possible mechanisms of action of HBO in the 
treatment of second degree burn wounds. 


MATERIALS AND METHODS 
Series 1 


The study involved 117 Hartley strain male albino guinea pigs 
with a mean weight of 359 + 52 gm. They were burned by a 
method similar to that described by Zawacki.'*'" Anesthesia was 
induced with intraperitoneal pentobarbital sodium (35 mg/kg). 
Dorsal trunk hair was clipped short and thioglycolate-containing 
depilatory was applied; remaining hair was rinsed off with 
lukewarm tap water 15 minutes later. The anesthetized animals 
were placed in a standard protective apparatus, and a 5% body 
surface scald burn was produced in a constant temperature water 
bath at 75 C for ten seconds. The blister epithelium was removed 
by application and removal of a single strip of adhesive tape, thus 
incurring minimal mechanical trauma when exposing the dermis. 
To protect the wound from additional trauma, a self-adhering 
foam doughnut was placed around the margins of the wound, 
further secured by an adhesive tape trunk binder. The burns were 
left exposed, and each animal was caged separately. 

Fifty-two of the animals received two 90-minute exposures to 
HBO every day until killed, beginning on the day of burning. With 
the animals in individual cages, the 175-liter hyperbarie chamber 
was flushed with 100% oxygen at a flow rate greater than 20 
liters/min for 20 minutes, giving an oxygen concentration of 
approximately 99%. The chamber was then pressurized to 2 
atmospheres absolute. Oxygen was continuously bubbled through 
water and maintained at a flow rate of 10 liters/min. Effluent 
carbon dioxide was 0.7%. Relative humidity was maintained 
between 50% and 60%. Thirty-eight similarly burned animals 
served as controls and were not treated with HBO. As a control for 
the effect of inereased atmosphere pressure alone on the wounds, 
21 other animals were given identical burns and hyperbaric 
schedules. However, rather than using 100% oxygen to pressure 
the chamber, a 10% oxygen, 90% nitrogen mixture was used, thus 
maintaining a partial pressure of oxygen approximately equal to 
room air at one atmosphere. Effluent oxygen was measured at 
between 10% and 12% at 1 atmosphere. Therefore, the amount of 
oxygen was the same as the controls, but it was delivered at 2 
atmospheres of pressure. Animals were killed by administering an 
overdose of pentobarbital to them at three, four, and five days 
after burning, and total excisional wound biopsy specimens were 
obtained for histologie examination. 


Series 2 


To assess capillary stasis in the burn wound, 54 animals were 
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Fig 1.—Comparison of degree of epithelialization on third, fourh, and fifth days after burning in control 
(untreated) animals, those treated with 10% oxygen and 90% nitregen at 2 atmospheres absolute (ATA), and 
those treated wth hyperbaric oxygen at 2 ATA (N indicates no epithelialization; P, partial; and F, full). 
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bumed with identical techniques as described in series 1. Thirty 
were treated with HBO at 2 atmosphere absolute for 30 miautes 
twee a day, and 24 served as controls, with the wouncs ex »osed 
but peotected from further trauma. On the first, second, thirc, and 
fourta days after being burned, five to eight animals in each group 
were perfused with 60 to 7C ml of india ink at 400 mm Hg after 
cannulation of the ascending aorta. This method was fouad to 
relat y fill all patent blood vessels in the burn wound.'*'* Biopsy 
speeimens were excised and stained with hematoxylin-eosir, and 
were »xamined by light microscopy. 


Series 3 


Fomy guinea pigs were evaluated for DNA synthetic activity. 
Of these, 24 were given standard burns similar to those ia the 
other series; the remaining animals were prepared in a fashion 
ident»eal to that of the »urned animals, but burning was omitted. 
One Ealf of the burned and unburned animals were then treated 
wiin ABO for 90 minutes twice a day for four days. Two aours 
prr zo being killed, tritiated thymidine (0.5 uCi/gm) was injected 
insraseritoneally into all animals. After excision of she entire 
wound and mounting o? the specimens, the slides were developed 
and stained by using standard autoradiologie techn ques." 
Late ed and unlabelled epithelial cells present vegeta and 
the retio expressed as 2 percentage to estimate the lev of DNA 
syutkstic activity. 


RESULTS 
Series 1 


Zpthelial regeneration was more rapid in the EBO- 
treated group, as shown in Fig 1. Full epithelializeticm was 
de-ned as histologic evicence demonstrating coverage of 
the entire wound. Partia! epithelialization was ccnsidered 
to nave taken place when epithelial coverage of the wound 
had degun, although complete coverage had not yet 
oceur-ed. If no evidence of coverage was found, e»itaelial- 
izaticon was considered to be absent. 

Cn each day after burning, the HBO-treated group had 
mere animals with partial or full epithelial regeneretion 
than did either of the controls. Complete epithelializetion 
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was con-mon on the fourth day after burning in the HBO- 
treated group; for example, at four days, one of 19 un- 
treated controls had fully epithelialized, whereas 12 of 23 
HBO-tr-ated animals had complete epithelial covering. 
Epithelilization was nearly always complete by the fifth 
day after burning. In contrast, in the exposed, untreated 
control zroup, healing by the fifth day was quite rare. 
Multinomial x’ analysis of these data was significant, with 
P < .00 . In the control animals with 10% oxygen and 90% 
nitroger at 2 atmospheres, epithelialization was also im- 
proved ever those that received no therapy. On the fifth 
day after burning, 33% had healed, whereas none of the 
exposed-controls had done so. These data are signifieant to 
P < .01, as shown in Fig 1. 

Morecver, the microscopic demonstration of depth of 
dermal destruction was less in the HBO-treated group. 
Among the control animals, there was progressive loss of 
the superficial dermis, often extending to the level of the 
deepest hair follicles. In nearly one half of the animals, 
destruction was sufficient to convert at least part of the 
control »urns to a full-thickness loss. The HBO-treated 
group, i» contrast, exhibited a thinner crust of dermis, and 
no full-thickness conversion was noted (Fig 2 and 3). 


Series 2 


The s-andard ten-second, 75-C scald burn resulted in a 
uniform partial-thickness burn with a zone of capillary 
stasis extending through the entire dermal layer to the 
pannieuus carnosus, consistent with the findings of 
Zawack^' and Wheeler and Miller.^ Assessment of the 
return c* vascularity to the burn wound by using india ink 
perfusicn indicated earlier return of capillary patency in 
the HBC-treated group. The level was designated histolog- 
ically ae being the lower, middle, or upper one third of the 
surviving dermis. Capillary pateney was noted to return to 
the middle one third as early as the first day after burn in 
the HBO-treated group, and it had returned to the level of 
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Fig 2.—Epithelialization on day 4. Specimen from hyperbaric oxygen-treated animal (right) indicates beginnings of 
epithelialization from surviving hair follicles. Desizcation and crust formation extend to deepest layers of skin appendages 
on control animal (left), and epithelialization of 3urn wound has not yet begun (hematoxylin-eosin, x 50). 


epithelialization in the upper dermis by the fourth day in 
all eases. In contrast, return of capillary flow in the 
untreated controls lagged approximately 24 hours behind 
the HBO-treated animals. These data are summarized in 
Fig 4. 

Multinominal x^ analysis was significant, with P < .05. 
Inasmuch as a smaller amount of surviving dermis 
remained in the burns not treated with H BO, the faster 
return of capillary patency to higher levels is even more 
remarkable (Fig 5). 


Series 3 


In the unburned control animals, mitotic activity, as 
estimated by the ratio of thymidine-labeled epithelial cells 
to unlabeled epithelial cells, was significantly decreased 
(P — .05) in those treated with HBO. Unburned controls 
had a 1.2% + 0.6% ratio of labeled cells, whereas unburned 
animals receiving HBO at 2 atmospheres absolute had a 
0.6% + 0.2% ratio of labeled cells (t = 2.8). 

There was insufficient epithelium in the burned but 
untreated animals to make a reliable comparison with the 
HBO-treated animals until the fourth day after burning. 
At that time, HBO-treated animals revealed a slightly 
higher absolute ratio of labeled to unlabeled cells 
(2.6% + 11% vs 1.9% + 1.3%). However, this diff2rence is 
not statistically significant (t = 1.5, P > .1). 


COMMENT 


Many processes occur simultaneously in the healing of 
burn injuries, and the individual events cannot be sepa- 
rated. However, epithelialization is probably the single 
most important event in the healing of partial-thickness 
burns because it signifies the end of the initial stage of 
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healing. Until the surface is reepithelialized, excessive 
water loss from the wound surface continues. Recent 
studies have shown that second-degree burns without the 
protection of the stratum corneum tend to lose massive 
amounts of water'’; these excessive fluid losses dehydrate 
the wound and deepen the tissue loss beyond the level of 
original injury. It has been found that evaporative losses 
can be inhibited by wound coverage, thus preventing the 
dermal desiccation." 

In healing second-degree burns, the most important 
factor is prevention of further injury. A substantial body 
of evidence has accumulated indicating that, in addition to 
the initial cell destruction in the second-degree burn, there 
is a "zone of stasis" that includes damaged but viable cells 
whose fate is determined by subsequent therapy." If left 
unprotected by the stratum corneum of the burn blister or 
other biologie dressing, these cells will desiccate, necrose, 
and beefme incorporated in the wound crust. In fact, this 
desiccation can extend past the level of the deepest epithe- 
lial remnants, causing conversion to a full-thickness skin 
injury, | 

During the first portion of this study, epithelialization 
occurred significantly faster in the HBO-treated animals. 
Furthermore, microscopic examination consistently dis- 
closed less dermal necrosis and thinner crust formation 
than in those left untreated (Fig 2 and 3) All of the 
hyperbarie treated burn wounds healed primarily. Nearly 
one half of the untreated control animals underwent 
conversion of at least part of their wounds to full-thickness 
losses. This is important clinically in that mortality from 
burns is positively correlated with the extent of full- 
thickness loss. Consequently, minimizing the conversion of 
partial- to full-thickness loss should improve survival. 
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=ig 3.—Epithelialization on day 5. Specimen from hyperbaric oxygen-treated animal (right) shows thin crust and thick 
ayer of epithelium from surviving hair follicles. In contrast, crust in contrc! animal (left) extends past level of hair follicles. 
Zpithelialization is beginning to occur by migration trom edge of wounc (hematoxylin-eosin, x 60). 


Fig 4.—Capillary stasis. n comparison of successive days after 
burning, dermal level at which patent capillaries were Mentified 
was sienificantly closer to surface of burn in hyperbaric oxygen- 
treatec animals. In control (untreated) animals, reversal of capil- 
lary stasis lagged behind by approximately 24 hours. Data are 
signFieant to P < .05 (L indicates lower third of surviving dermis; 
M, micdle; and U, upper). 
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There sre several possibilities as to how HBO may affect 
the epith-lialization of the second degree burn wound: (1) it 
can aid ir minimizing the deleterious influences following 
burn injury and thus leave more viable tissue to resurface 
the wourd; (2 HBO may increase the mitotic rate of 
surviving epithelial cells; or (3) HBO may speed up the 
migratiou of the epithelial cells and thus allow faster 
coverage 

To evamiate possible mechanisms of action of hyperbaric 
oxygen, the second series of animals was used to compare 
the return of capillary patency in control and HBO groups. 
Our date indicated that the time of capillary stasis was 
reduced ñ the HBO group, a factor that should benefit the 
burn wornd for two reasons. First, the earlier return of 
capillary How could allow for the replenishing of water lost 
by evapczation, and might prevent the desiccation of the 
previously devascularized portions of the skin. Second, 
oxygena7ion to the tissues improves with increasing vascu- 
larity. Swudies of epithelial tissue indicate that they can 
survive without oxygen, but they cannot divide or mi- 
grate." @xygen can be provided either by diffusion from 
the extemor of the wound or by blood stream. Since in the 
early po tburn period there is no functional vascularity 
above tke panniculus carnosus, oxygenation to the sur- 
viving cells occurs by diffusion. Sufficient oxygen to 
enable taese cells to migrate and divide is essential to 
would healing. Gruber et al^ have noted that HBO at 2 
atmospheres absolute increases tissue oxygen tension 
down tc the superficial dermis by diffusion from the 
wound surface. Winter," using oxygen-permeable and 
oxygen-mmpermeable membranes covering partial-thick- 
ness wounds treated with HBO, found more rapid epithe- 
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Fig 5.—Capillary stasis on day 3. Capillary patency indicated by india ink perfusion is evident at highest portions of hyperbaric 
oxygen-treated wound (right). Note that epithelialization has begun and crust is beginning to separate. Patent capillaries in 
control burn (left) do not yet reach crust. There is no epithelialization (hematoxylin-eosin, x 30). 


lialization in the wound covered with oxygen-permeable 
membranes. Thus, oxygen supplied by diffusion may be 
important in maintaining epithelial cell survival during the 
early postburn period, before capillary patency is restored. 
Moreover, the quick return of capillary pateney, as ob- 
served in this study, may provide sufficient oxygen and 
nutrients to improve epithelial cell metabolism, thus 
achieving more rapid reepithelialization. 

The exact mechanism by which HBO appears to hasten 
the return of capillary flow is uncertain. Hyperbaric 
oxygen is known to be a profound vasoconstr ctor that 
raises peripheral vascular resistance." It seems logical to 
assume, therefore, that HBO treatment in the early post- 
burn period would limit blood flow to the thermally 
damaged, leaky capillary bed, and would therefore cause 
less edema fluid collection in the wound. Burn wound 
edema is thought to produce capillary stasis by creating 
external pressure on the capillaries and thin-walled 
venules. The edema can also produce increased viscosity 
and RBC agglutination within the burn wound. If HBO in 
faet reduces burn wound edema, then capillary stzsis would 
reverse more rapidly. With patent capillaries, the flow of 
blood and oxygen to nourish the wound surface would 
provide for more rapid epithelial regeneration. 

The finding of improved healing in those animals 
treated at 2 atmospheres pressure and a 10% oxygen and 
90% nitrogen mixture is intriguing. In the burn control 
model used, capillary flow is present during the first few 
hours after burning, but is gradually lost until there are no 
patent capillaries superficial to the panniculus carnosus in 
the wounds of untreated animals by 24 hours.'^'^ It can be 
hypothesized that during the first 24 hours, while vascu- 
larity to the wound is still intact and oxygenation is 
provided, the major effect of HBO may be that of in- 
creased atmospherie pressure per se. This external pres- 
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sure of the wound may assist in maintaining the functional 
integrity of the thermally damaged capillaries, like the 
mechanism allowing successful temporary management of 
abdominal hemorrhage by external pressure suits. This 
purely mechanical effect is entirely unrelated to the vaso- 
constrietion of HBO. In our series, some improvement in 
healing was seen in those animals exposed to increased 
atmospheric pressure alone. The fact that there was a 
considerably more beneficial effect in the animals treated 
with HBO strongly suggests that both mechanisms (pres- 
sure and oxygen delivery) are operable in influencing the 
healing of these wounds. 

Several studies in tissue culture have shown the deleteri- 
ous effect of hyperoxygenation on mitosis and cell survival. 
Reaven and Cox^' observed that optimal oxygenation of 
tissue cultures was 40%, and that mitotic activity de- 
creased at higher levels. Cruickshank and Trotter^ found 
in maintaining cultures of guinea pig skin at 100% oxygen 
at 1.5 atmospheres absolute that oxygen toxicity and tissue 
necrosis occurred. Heppleston and Simnett^' saw damage 
to tissue cultures when using HBO. Conflicting findings 
were reported by Bullough and Johnson*' showing increas- 
ing mitotie activity with increasing oxygen tension up to 
100%. In vivo studies of wound healing by Pal and Hunt,” 
Shulman and Krohn, and Winter and Perrins" have 
shown the beneficial effects of oxygen therapy. It may be 
that while hyperoxygenation leads to toxicity in tissue 
culture, HBO allows the ischemic portions of the burn 
wound with marginal blood supply to achieve normal 
oxygenation, and thus improve healing. 

The third portion of our study, in which cells were 
labeled with tritiated thymidine using autoradiologic 
techniques, revealed no significant difference between the 
treated and the control groups at the fourth day after burn. 
Inasmuch as the thymidine is taken into the cells during 
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lemars rate i increased mitotic ae ai during H HB 
apy. Taus, while increased mitotic activity is possible, »ur 
own study did not conärm it via use of the autoradiolegic 
n - technique. One must a/so be circumspect when attempting 
E. D to compare data from partial-thickness wound and partal- 
ds Ju thickness burns, in view of the fact that they are quite 
QUON dissiri similiar. 
E — In tis series of experiments, epithelial cell migration 
was not studied. By vtilizing a domestic pig model with 
iv —. parta-thiekness wourds, Winters and Perrins^ showed a 
|  neany threefold increase in the rate of migration with 
. HBO. This is another possible mechanism of action of HBO 
: in tře burn wound that needs further exploration. 
7 — Ia vitro studies utilizing HBO have shown a merked 
= baetemostatie and bacteriocidal effect on a wide range of 
E anaer»bie and aerobic organisms." Several invest:ga- 
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-  . tions based on various animal models for in vivo stadies 
. haw disclosed variable ard equivocal results.^^*^ In the 
|. presest study, infecticns in the burn wound did not develop 


in an~ of the HBO-treated animals. Among the ecntrol . 


fal — grop only two superficial infections in a portion of the 

wounds were found. Inasmuch as more than 200 burn 

DP wounds were studied, the small difference between the 

grouys is not significant. Indeed, it is unlikely that this 

We potencial effect of HBO in controlling sepsis was impor- 

— . tant Ð this study. 

E»rhelialization depends on (1) the total cell population 

surviving the initial and subsequent injury, (2) mitosis, and 

(3) mgration. Hyperbaric oxygen appears to affect this 

prose.s by allowing earlier reversal of capillary stasis This 

not Ely allows less weund desiccation and destruction. but 

it meeases oxygenation of hypoxic, thermally camaged 

, . celb that might not otherwise survive, and thus preserves a 

larse- surviving mass of epithelial cells to resurface the 

burn wound. It can be concluded from this study that the 

. . magor effect of HBO appears to the optimization cf the 

| .. -eondi ions under which normal healing can result. Whether 

- —  HBO9 has a stimulating effect on mitosis and migration 
rem ms to be clarified. 


FR T This study was supported in part by Veterans Administration gramt 5733. 
Henry Xress, MS, provided techrical assistance during this study, and Ted 
Cartin MD, helped in constructing and testing the hyperbaric chanmer. 
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P Beware the breached bowel 

EN Today, it is recognized that a majority of postoperative 

zn wound infections of the gastrointestinal tract are 

bc caused by contamination of the operative wound by 

E endogenous organisms. When the bowel is opened by 

a trauma, disease, or surgical manipulation, the 

n organisms may gain access to the wound. Often, 

2 anaerobic fecal microorganisms ar» the cause of these 


infections. Even where visible spillege of contaminated 
bowel contents does not occur, the rate of sepsis in 
"Clean contaminated" wounds is three times 

higher than in wounds contaminated only 

by bacterial fallout from the 
environment. - QT 
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Summary 


Anaerobic fecal microorganisms are frequently implicated in the 
majority of postooerative abdominal wound infe 


d 


cu prits are Bacteroi 


anaerobic as well as the aerobic pathogens that are »resent. 





The anaerobic trilogy 


Ir virtually all intra-abdominal 
infec3ons, there is a recurring tr logy 
of anaerobes that are seen either 
poss or in combination, often mixed 

with eerobes. 

EM 7165 trilogy is composed of 

-. . Baeteroides fragilis, dostridia 
__.-«-Speeles, and anaerobic cocci, 
particularly peptostreptococci and 
— gpeg:ccocci. In studies, B. fragilis has 
been solated from 65% cf intra- 

— abdominal infections. clostridia in 
— $0*5,and anaerobic cocci in 3296. 


In sepsis, the seventh 
postoperative day 
can be significant 


_ The common wound 
infections ceused by aerobic 
organisms typically develop 
Fr 3 clirical signs 
around the 
fifth to seventh 
postoperative 
day. Sepsis 


à nien caused by 
"d | anaerob c micro- 
Deen iSMs occurs latar ir the post- 


Operetive period, usually between 
‘theseventh and tenth days. An intra- 
abeominal wound abscess that 
occu’s weeks to several months 
postcperatively is almost always 
due t» anaerobic microorganisms, 
ofteretogether with facultative 
bacteria. 


Clinical evidence 
otinfection important 
Tae mere presence of aerobic or 

















- anae obic bacteria in an operative 
inc n is not synonymous with 
 climical infection. The differentiation 
- between bacterial contamination and 
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wound infect on is a clinical decision. 
Evidence of wound sepsis inc udes 
wound tendaness that increases 
progress ve y in severity. Initially 
there is fever without spikes, but 
often spi«inz occurs in the afternoon 
or evenirg, returning to norme! by 
morning. I: is important to emphasize 
that a positive anaerobic culture with- 
out clinical signs is not an infection. 


Clinical course 
of anaerobic infections 


The first event in an anaerobic 
intra-aboomiaal infection is ether 
generalized cr localized peritcnitis. 

If the pat ent survives early pe itonitis, 
the usua progression is wallirg off of 
the infection, and abscess formation. 
These cdiiections of pus can be 
located intraperitoneally, retre- 
peritoneal y, or within the viscera. 
Whether in the early peritonits stage 
or in the ater abscess stage, culture 
of purulent material yields anaerobes 
in the majority of cases. In fac,90% 
to 96% of nt-a-abdominal infections 
occurring with bowel perforation 
have been re»orted to be associated 
with anaerobsc bacteria. 


Unusuclly high incidence 
of morbidity 
and morality 


The highest incidence of araerobic 
wound irfection (usually B. fregilis 
and gram-negative organisms such 
as E. coli may both be isolatec) follows 
resection of tne large bowel — 1096 to 
15%. Aninfeetion rate of 5% D 10% 
may occur after surgical procedures 
involving the biliary tract and small 
intestine. whereas the rate folowing 
gastric o" duodenal surgery i&some- 
what lower. It should be borne in 
mind that these infection rates are 


s fragilis, c cstridia species, end anaerobic cocci. 
Intra-abdominal anaerobic sepsis characterized by »eritonitis and abscess 

É formation usually starts betweer the seventh and tenth postoperative days. These 
intra-abdominal infections are asscciated with a particularly high incidence of 
morbidity resulting in hospitalizaticn of patients for »eriods of 21 days to 80 days. 
As part of the total managemert of serious intra-abcominal infections, successful 
antibiotic therapy should incor»orate antibiotics indicated and effective against the 


ctions. The major 





for elective operations. However, in 7 M 
emergency surgery for perforated 
appendicitis, diverticulitis, or | 
traumatic wounds of the intestine, — 
the infection rate can approach 4096. 

Moreover, unusually long periods of  . 
morbidity are generally associated — 
with intra-abdominal abscesses. E a 
Periods of hospitalization ranging E 
from 21 days to 47 days for patients ~-  — 
with intraperitoneal abscesses and | n 
57 days to 80 days for patients with n 
retroperitoneal abscesses have been T 
reported. Mortality rates have SS 
been reported to range from 2% for 2 E 
patients with abscesses complicating = 
acute appendicitis to 100% in 
patients with undrained hepatic, 
pancreatic, or retroperitoneal 
abscesses. 


The role of antibiotics 
in therapy 


Marked reduction in morbidity and 
mortality in anaerobic intra-abdominal 
infections is possible with earlier 
diagnosis, adequate surgical drain- — 
age, and proper choice of antibiotics. 
Successful use of antibiotics in 
infections complicating intestinal 
surgery Involves knowledge of the 
probable organisms likely to be 
found in various clinical settings, the 
susceptibility of these organisms to 
antibiotics, and the risk of the 
infection to the patient in any given 
set of circumstances. In general, 
antibiotic therapy for serious intra- 
abdominal infections, whether in the 
acute phase or n the chronic 
abscess stage, should include drugs 
to manage anaerobic bacteria as well 
as facultative and aerobic organisms. 

For information on one antibiotic 
to consider in treating serious intra- 
abdominal infections caused by 
infectious anaerobes, please turn 


the page. 
Upjohn 
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Therapeutic considerations... 


Anaerobic activity: Cleocin* 
POs (clindamycin phosphate 
injection) has proved to be effec- 
tive in a variety of serious intra- 
abdominal infections caused by 
susceptible anaerobic orga- 
nisms including gram-positive 
cocci, and gram-positive and 
gram-negative bacilli. Specifi- 
cally, the activity of clindamycin 
has been established in the fol- ma 
lowing conditions: septicemia; 
serious intra-abdominal infec- 
tions such as peritonitis and D 
intra-abdominal abscess; seri- $ 
ous infections of the female pel- 
vis and genital tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic 
cellulitis, and postsurgical 
vaginal cuff infection; serious 
lower respiratory tract infections 
such as empyema, anaerobic 
pneumonitis, and lung abscess; 
and serious skin and soft-tissue 
infections caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia? 

Since disc susceptibility testing with current methods 

is not reliable for anaerobes, in vitro dilution methods should 
be used to determine susceptibility to clindamycin. 
Also of value in serious aerobic gram-positive infections 
Caused by susceptible streptococci, staphylocccci, and 
pneumococci. The use of Cleocin POs in gram-positive infec- 
tions has been investigated both clinically and bacteriologi- 
cally. Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the physician 
should consider the nature of the infection and the suitability 
of less-toxic alternatives (e.g., erythromycin). 

Indications include: serious lower respiratory tract in- 
fections such as pneumonia caused by susceptible staphylo- 
COCCI; serious soft-tissue infections such as deep adscesses 
and deep traumatic or surgical wound infections caused by 
susceptible staphylococci and streptococci: septicemia 
Caused by susceptible staphylococci and streptococci: and 
acute hematogenous osteomyelitis caused by susceptible 
staphylococci. In many instances, the evaluated cases 


* Clostridia are more resistant than most anaerobes to clindamycin. Some species, eg., 
C.sporogenes and C. tertium, are frequently resistant to clindamycin. 





have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, 
the organisms proved suscepti- 
ble in vitro and were success- 
fully eradicated from the clinical 
lesions. 

Other therapeutic considera- 
tions: 

1. Cleocin POs (clindamy- 
cin phosphate injection) is 
Clinically effective in serious 
infections caused by penicillin- 
resistant or penicillinase-pro- 
ducing staphylococci. However, 
Staphylococcal strains resistant 
to clindamycin have been en- 
countered, and susceptibility 
testing should be performed. 

2. Cleocin POs is useful in 
patients who are sensitive to 
penicillin. Clindamycin does not 
share antigenicity with the peni- 
cillins; however, hypersensitivity - 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxygen and intravenous corti- 
costeroids should also be administered as indicated. 

Thus, Cleocin POs can fill a need for both penicillin- 
sensitive patients and those with serious infections caused 
by penicill n-resistant staphylococci. 

As with all antibiotics, Cleocin POs should be used with 
caution in atopic patients. Clindamycin has demonstrated 
cross-antigenicity with lincomycin. 

Cleocin POs should be reserved for serious infections 
where less-toxic antimicrobial agents are inappropriate, as 
described in the Indications section of the brief summary on 
the following page. 


If significant diarrhea or colitis occurs during therapy, 
this antibiotic should be discontinued. (See WARNING 


box and summary of prescribing information on follow- 
ing page.) 
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 CLEOC:I** PHOSPHATE (clindamycin phosphate 
injecticm Sterile Solution — For Intramuscular 
and Intravenous Use. 











WARNING 


Clindamycin can cause severe colitis which 
may 2nd fatally. Therefore, it should be re- 
serve for serious infections where less toxic 
ant rxicrobial agents are inappropriate, 
as Jescribed in the Indications Section. It 
Sheu not be used in patients with nonbac- 
terial infections, such as most upper respiratory tract inez- 
tions. The colitis is usually characterized by severe, persistent 
diarreea and severe abdominal cramps and may beasscciatac 
witi he passage of blood and mucus. Endoscopic exam na- 
tior may reveal pseudomembranous colitis. 
. Wr=n significant diarrhea occurs, the drug should >e dis- 
- cortiaued or, if necessary, continued only with close observa- 
tiom 5f the patient. Large bowel endoscopy has been 
recommended. 

Am iperistaltic agents such as opiates and diphenoxy ate 
wie atropine (Lomotil*) may prolong and/or worsen tke can- 
itor. 

Dierhea. colitis, and 2seudomembranous colitis hav2 been 
obsesm/ed to begin up to several weeks following cessation of 
therapy with clindamycin. 





















— Each m|! contains: 


clincamycin phosphate equivalent ta.................. sss 150 mg 

clindamycin base 
ENEEEICOhO!: 2 T Ipod Neh doe RR odes: ies ad 5mg 
ESI edistate. uua cer RV ce Er esu S, 05 mg 
o E injection. 2. 72. et a Ire F te Se. qs 


When secessary, pH adjusted with NaOH and/or HCI. 
Indicaticas: Clindamycin is indicated in the treatment of serious 
infections caused by susceptib e anaerobic bacteria. 

_ClinGamycin is also indicated in the treatment of sericus imfec- 
tions due to susceptible strains of streptococci, pneumococe.. and 
Staphyococci. Its use should be reserved for penicillin-aliergic 
Patients »r other patients for whom, in tne judgment of the physician, 
a per»ci ‘in is inappropriate. Because of the risk of colitis, 2s de- 


scribed in the WARNING box, before selecting clindamycin the phy- 


c — -— 


-Sician should consider the nature of the infection and the suitability 
of less :cxic alternatives (eg., erythromycin). 

Anazrebes: Serious respiratcry tract infections such as empvema, 
anaerab= pneumonitis and lung abscess; serious skin ard soft 
tissue irfections; septicemia; intra-abdominal infections such as 
peritorits and intra-abdominal abscess (typically resulting “rom 
anaeroo- organisms resident in the normal gastrointestinal tract) 


— infector3 of the female pe'vis and genital tract such as encorrerritis, 


nonganc-occal tubo-ovarian abscess, 
Cal vasal cuff infection. 
` Strentecocci: Serious respiratory tract infections; serious skir and 
Soft tissue infections; septicemia. 


pelvic cellulitis and »ostsurgi- 


LS ptt Ococc/: Serious respiratory tract infections; serious skin 
ni and si issue infections; septicemia; acute hematogencus osteo- 
YET yelias. 






_ Pne_nsococci: Serious respiratory tract infections. 





-. Adjenctive Therapy: In the surgical treatment of chronic bone and 


joint ;rfections due to susceptible organisms. Indicatec suical 


procedures should be performed in conjunction with anticiotic 


X 






vi . therapy. | : : 
—. — Bact2rologic studies should be permed to determine the caus- 
ative nisms and their susceptibility to clindamycin. 
_ Contramdications: History of hypersensitivity to clindamycin or 
X. linconaycin. 
à Warnings: (See WARNING box.) Mild cases of colitis may rsscond to 
drug discontinuance alone. Moderate to severe cases shouid be 
. manage promptly with fluid, electrolyte and protein supplementa- 
___tionas nelicated. Systemic corticoids and corticoid retention emamas 
Buy _ may help relieve the colitis. Other causes of colitis shoul also be 
-— eonsidemd. |. | | | | 
E .. Acareul inquiry should be made concerning previous sensitivities 
Sy to drugs.and other allergens. Antagonism has been demonstrated 
p * Per id i 
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-STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


Cleocin Phosphate 


(clindamycin phosphate injection, N.F.) 
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between clindamycin and erythromycin in vitro. Be- 
cause of possible clinical significance, these two — - 
drugs should not be administered concurrently.  . 
Usage in AC anne Safety for use in pregnancy — 
has not been established. EE 
Usage in Newborns and Infants: When clindamy- 
cin phosphate is administered to newborns and - 
infants, appropriate monitoring of organ system ` 
functions is desirable. Run 
Nursing Mothers: Clindamycin has been reported — . 
e to appear in breast milk in ranges of 0.7 to 3.8 
mcg/ml. KS 
Usage in Meningitis: Since clindamycin does not diffuse ade- 
quately as the cerebrospinal fluid, the drug should not be used in 
meningitis. f r 
SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: Review of experience to date suggests that a subgroup — . 
of older patients with associated severe illness may toleratediarrhea — 





less well. When clindamycin is indicated in these patients, they 
should be carefully monitored for change in bowel frequency. Pre-  - 
scribe with-caution in individuals with a history of gastrointestinal — 
disease, particularly colitis. | CDU C 

Do not inject intravenously as an undiluted bolus; infuse as di- - 3. 
rected in package insert. Indicated surgical procedures should be 


performed in conjunction with therapy. Patients with very severe. — 
renal disease and/or very severe hepatic disease accompanied by - 

severe metabolic aberrations should be dosed with caution and 
serum clindamycin levels monitored during high dose therapy. E 

Prescribe with caution in atopic individuals. During prolonged 
therapy, periodic liver and kidney function tests and blood counts — 
should be performed. Use may resultinovergrowthof nonsusceptible — 
organisms, particularly Misa a ud superinfection occur, adjust — 
therapy as clinical situation dictates. Clindamycin has been shown 
to have neuromuscular blocking properties that may enhance the . . 
action of other neuromuscular blocking agents. Use with caution in 
patients receiving such agents. _ i S^ 
Adverse Reactions: Gastrointestinal: Abdominal pain, nausea, vomit- 
ing and diarrhea. (See WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been observed. Generalized 
mild to mederate morbilliform-like skin rashes are the most fre- 
quently reported of ali adverse reactions. Rare instances of erythema 
multiforme. some resembling Stevens-Johnson syndrome, have 
been associated with clindamycin. A few cases of anaphylactoid 
reactions have been reported. If a hypersensitivity reaction occurs, 
the drug should be discontinued. The usual agents (epinephrine, 
corticoster@ids, antihistamines) should be available for emergency 
treatment cf serious reactions. Liver: Jaundice and abnormalities in 
liver function tests have been observed during clindamycin therapy. 

Hematopoietic: Neutropenia, eosinophilia, agranulocytosis and 
thrombocytopenia have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been made. 

Local Reactions: Pain, induration and sterile abscess have been 

reported after intramuscular injection and thrombophlebitis after 
intravenous infusion. Reactions can be minimized or avoided by 
giving deep intramuscular in PECTUS and avoiding prolonged use of 
indwelling intravenous catheters. 
How Supplied: Available as sterile solution with each ml containing : 
clindamycin phosphate equivalent to 150 mg clindamycin base. 
Ampoules ef 2 and 4 ml. : * 

Caution: Federal law prohibits dispensing without prescription.. 

For additional product information see your Upjohn representative, 

J-5429-9 MEDB-5-S 


STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 
Cleocin Phosphate 
(clindamycin phosphate injection, N.F.) 

The Upjohn Company, Kalamazoo, Michigan 49001 
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Radiologic Diagnosis of Appendicitis 


Henry J. Fee, Jr, MD; Peter C. Jones, MD; Barbara Kzdell, MD; Theodore X. O'Connell, MD 


REPORT OF CASES 


Case 1.—A 15-year-old girl suffering with nausea, vomiting, 
fever, and profuse diarrhea for three days was admitted to the 
pediatric service. The abdomen was diffusely tender but without. 
rigidity, and was evidencing a slight increased tenderness in the 
right lower quadrant. The initial diagnosis was enterocolitis 
caused by pathogenie bacteria or parasites. Results of stool 
examination and culture, however, did not support this diagnosis. 
Fever and nonbloody diarrhea of 10 to 15 stools per day (approxi- 
mately 2 liters) continued, in spite of empirie treatment with 
antibiotics. A barium enema demonstrated a normal colon and a 
contrast-filled appendix that was interpreted as normal, and thus 
inconsistent with appendicitis (Fig 1) Abdominal ultrasound 
examination disclosed a right lower quadrant mass, and the 


e Many articles published in the medical literature have stated 
that a normal-appearing appendix as seen via contras: enema is 
inconsistent with the diagnosis of acute appendicitis. This 

JJ assumes that appendicitis is always associated with complete 
t luminal obstruction of the appendix, and that the length of the 
normal appendix is known to the interpreter of the x-ray exami- 
nation. Retrospective analysis of the barium contrast studies of 
three patients found to have acute appendicitis demonstrated the 
limitations of this hypothesis. These patients were diagnosed as 
having acute appendicitis at operation in spite of radiologic 
evidence of normal-appearing appendices. We review radiologic 
findings that can be helpful in recognizing this condition and 
discuss the severe limitations of barium contrast studies in 
making an accurate diagnosis. 
(Arch Surg 112:742-744, 1977) 
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pe patient underwent surgical exploration. At operation, a long pelvic 
PR appendix with a necrotic perforated tip and periappendiceal 
x 
os nd dicitis i f th t = t abscess was discovered. The perforation appeared to be sealed by 
E A | pls dus zs iğ vae 3 rays PONOR yes ns the surrounding abscess. An appendectomy was performed and 
: . A perplexing diagnostic problems confrontirg physi- the abscess drained, and the patient was treated with antibiotics; 
cians, often presenting with atypical findings that make she eventually recovered. 


accurate preoperative diagnosis difficult. Indeed, other 
diseases frequently demonstrate the classical signs and 
symptoms of appendicitis, thus causing an approximate 
15% incidence of negative exploration. Various tests have 
been advocated to aid the surgeon in making an accurate 
preoperative diagnosis even for difficult and nonclassical 
cases, It has been stated categorically that a contrast-filled 
appendix appearing on contrast enema radiologic exami- 
nation eliminates the diagnosis of acute appendicitis."' 
The purpose of this report is to present three cases where 
this “rule” was disproved and to discuss the merits of 
radiologic examination using plain film and contrast 
enemas in the evaluation of any patient suspected of 
having appendicitis. 
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Case 2.—A 52-year-old woman came to us after suffering for two 
days with nonradiating, colicky right and left lower abdominal 
quadrant pain associated with nausea, vomiting, and constipation. 
Her temperature was 38.8 C rectally, and her white blood cell count 
was 20,400/eu mm with a left shift. Abdominal examination 
disclosed bilateral lower quadrant as well as direct rebound 
tenderness. Rectovaginal examination elicited tenderness without 
mass in the pouch of Douglas. A diagnosis of acute diverticulitis 
was made, and a methiodal sodium enema was given to 
substantiate the diagnosis. This demonstrated a normal colon with 
occasional diverticulae and a normal-appearing contrast-filled 
appendix (Fig 2). Exploratory laparotomy disclosed a pelvic 
appendix with distal perforation into the right fallopian tube and 
ovary. Appendectomy and right salpingo-oophorectomy were 
subsequently performed, and the patient’s postoperative course 
was uneventful. 

Case 3.—A 59-year-old diabetic man described a three-day 
history of colicky right and left lower quadrant pain associated 
with constipation. He had marked tenderness, guarding, and 
rebound over the right and left lower abdominal quadrants. His 
temperature was 38 C, and the white blood cell count was 19,000/ 
cu mm with a left shift. A methiodal enema administered to rule 
out diverticulitis showed both a normal colon and a normal 
contrast-filled appendix (Fig 3). However, at exploratory laparot- 


Appendicitis—Fee et al 


e SF MES eb et, 


Fig !.—Case 1. Barium snema demonstrating normal-eppearing 
contrast-filled appendix (arrow). 


omy acute appendicitis with perforation at the tip was discovered. 
The appendix was long and medially directed, with its t.p behind 
the urinary bladder. Appendectomy was performed anc the 
patient recovered. 


COMMENT 


Various diagnostic signs suggestive of acute zppendi- 
citis have been advocated as aids in making an accurate 
precperative diagnosis in equivocal cases. Nonspecific 
radiologic findings in patients with appendicitis include: 
(1) € “sentinel” or dilated loop of small bowel in the right 
lower quadrant; (2) dilation of the cecum, with air fuid 
leves seen on upright abdominal roentgenograms; (3) 
loca ized collections of fluid in the right flank that present 
as a density interposed between colonie contents and the 
lucent flank stripe’; (4) obliteration of the right psoas 
shacow due to inflammazion; (5) scoliosis of the lumbar 
spine to the right caused by irritation of the rigat psoas 
muscle; (6) bowel obstruction (rare); (7) free intraperitoneal 
air rare); and (8) air in the appendix (the appendix may 
normally contain gas when located in certain anatemic 
positions, such as the retrocecal position). A more specific 
find ng is the appearance of a soft tissue mass in the mght 
lower quadrant that may contain air bubbles. 

The calcified appendicolith is the most reliable pain film 
roertgen finding, occurring in 50% of children with appen- 
dicitis and 10% of adults.’ On the other hand, it is unusual 
to ind a calcified appendicolith in an asymptomatic 
patient. Its presence frequently indicates a more severe 
form of the disease, such as appendicitis with ganzrene or 
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Fig 2.—C.se 2. Methiodal sodium-filled appendiceal lumen 
(arrow) with irregular spasm of wall that was interpreted as 
normal. 


Fig 3.—Case 3. Long pelvic appendix filled with methiodal sodium 
(arrow). Distal tip is obscured by contrast-filled rectum. 
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abscess formation or both.' Felson and Bernhard* point out 
that approximately 50% of their patients in whom an 
appendicolith was detected had a perforatior of the 
appendix at the time of surgery. 

Unfortunately, in many patients, a confident diagnosis 
cannot be made on the basis of plain roentgenographic 
findngs or clinical impression, and a contrast examination 
of the colon may become necessary. The evidence is 
convincing that there is no danger in carefully adminis- 
tering barium enema to the patient with append citis." ** 

Many authors state unequivocally that filling a normal- 
appearing appendix during a barium enema examination 
rules out appendicitis as a diagnosis.** Our series reports 
three patients in whom this axiom was disproved. 
Moreover, Dietz described two patients with radiologi- 
cally "normal" appendices by barium enema. One of these 
patients had a gangrenous appendix, and the other, a 


. perforated appendix with abscess formation. Meyers and 
— Oliphant" described three patients, all with perforated 
= retroeecal appendices and accompanying periappendiceal 


abscesses. Harned" described a similar case in which a 


D perforated retrocecal appendix with an abscess in the 


subhepatic space was filled during contrast examination. 


— . In our opinion, these cases demonstrate that contrast 


opacification of the appendix does not exclude the diag- 
nosis of appendicitis. 

All cases of acute appendicitis are not associated with 
luminal obstruction, and even if obstruction occurs, there 
may be a significant length of normal lumen proximally. In 
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examining 6,710 cases of acute appendicitis, Collins'*'? 
showed that the base of the appendix was not obliterated 
in 65%. This lack of obstruction would permit at least some 
filling, ard if the appendicitis involved only the tip of the 
appendix, a considerable portion of the appendiceal lumen 
would be expected to fill normally. Collins also gemon- 
strated that there was wide variation in the length of the 
normal appendix. In over 2596 of the 4,680 specimens he 
examined, the appendix was longer than 9 em, and thus, a 
normal-appearing, 6-cm appendix on barium enema might 
actually be a 9-em appendix with appendicitis in the distal 
3 em. 

All three of our patients had distal perforation of the 
appendix that had subsequently sealed. This perforation 
might have decompressed the lumen of the appendix, 
allowing the retrograde filling and even modifying the 
mucosal changes that might be expected in examining the 
barium-filled appendix with acute inflammation. However, 
contrast enema examination of a patient with appendicitis 
may provide helpful information. Filling of an appendix 
with a gzs collection at its tip (caused by gangrene of the 
occluded tip, loculated extra-luminal gas in an abscess, or 
extravasation of contrast material from the appendix into 
an abscess cavity) provides effective diagnostic confirma- 
tion of appendicitis. Presumptive signs are nonfilling of 
the appendix with evidence of a mass involving or indent- 
ing the cecum, which may have a "reverse 3" configuration. 
Also, filling of an unusually short or deformed appendix is 
suggestive of appendicitis. 


References 


1. Beneventano TC, Schein CJ, Jacobson HG: The roentgen aspects of 
some appendiceal abnormalities. Am J Roentgenol Radium Ther Nucl Med 
96:344-360, 1966. 

2. Soter CS: The use of barium in the diagnosis of acute appendiceal 
disease: A new radiological sign. Clin Radiol 19:410-415, 1968. 

3. Soter CS: Contribution of the radiologist to diagnosis of acute appen- 
diceal disease. Med Radiogr Photogr 45:2-15, 1969. 

4. Steinberg LH, Pretto JE, Strimling MD: Roentgenographic manifesta- 
tions of appendiceal disease. Rocky Mt Med J 64:49-54, 1967. 

5. Casper RB: Fluid in the right flank as a roentgenographic sign of acute 
appendicitis. Am J Roentgenol Radium Ther Nucl Med 110:352-354, 1970. 

6. Meyers MA, Oliphant M: Ascending retrocecal appendicitis. Radiology 
110:295-299, 1974. 

7. Neuhauser EBD: Acute appendicitis: The x-ray examinaticn. Postgrad 


Med 45:64-66, 1969. 

8. Felson B, Bernhard CM: Roentgenologic diagnosis of appendiceal 
calculi. Radiology 49:178-191, 1947. 

9. Schey WL: Use of barium in the diagnosis of appendicitis in children. 
Am J Roenigenol Radium Ther Nucl Med 118:95-103, 1973. 

10. Dietz WW: Fallacy of the roentgeologically negative appendix. 
JAMA 208:1495, 1969. 

1l. Harned RK: Retrocecal appendicitis presenting with air in the 
subhepatie space. Am J Roentgenol Radium Ther Nucl Med 126:416-418, 
1976. 

12. Collins DC: 71,000 lumen appendix specimens: A final report summa- 
rizing 40 years’ study. Am J Proctol 14:365-381, 1963. 

13. Collins DC: The length and position of the veriform appendix. Am 
Surg 96:1044- 1048, 1932. 


Invited Editorial Comment 


The report by Rajagopalan et al in the April issue of the 
ARCHIVES, entitled, "The Value of the Barium Enema in the 
Diagnosis of Acute Appendicitis," demonstrated both the accuracy 
and the safety of barium enema examination in icentifying 
patients who have a clinical pieture suggesting acute appendicitis 
despite a normal-appearing appendix. Perhaps the greatest use of 
this radiological examination will be in identifying women with 
possible appendicitis but a normal-appearing appendix by barium 
enema for further gynecological examinations, including culdo- 
centesis, before considering exploration. 
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The present report serve as a warning that was also raised by 
Rajogopalan et al last month, but perhaps ignored by readers, 
concentrating on their very high rate of success using the barium 
enema. Most of the appendix can fill on barium enema, but the 
unfilled part still can be acutely inflamed. As in the past, only a 
well-trained surgeon can and should make the final decision, after 
examination, to operate or to observe the patient. 

Hastincs K. WRIGHT, MD 
New Haven, Conn 


Appendicitis—Fee et al 


PEL »J4 4 "v vÈ 
TOAN I 


ERr NA cil MU emu, uu Pues 





= iuri A 


FARA" 


m ne wr 


— Theone 
MM arcot 


Dilaudid provides doae - 
flexibility: 1 mg, 2 rag, 3mg, 41 
4 dosage strengths to meet the — 
wide range of indiv dual p p 
tolerences 


... Dilaedid Venues nausea, — 
_ vomiting and drowsiness toa 
minimum | 


Dilaudid acts 5 rapidi em pain. 
is often controlled for more 


thaa five hours 


. Dilaudid allows most patients 
. to æmain ponia active 
anc alert — 


Dilaudid is uos coded | 
Easy dentification 
Easy patient handling 


qwedi isa iiia enti dcus 


: Desc-ipion: Dilaudid is hydromorphone, a 


— hydragenated ketone of morphine. 


Indicstiens: For relief of moderate to severe pain. 
Cor'zaimdications: Suspected -ncreesed _ 


— . 4ntramreuial pressure; status asthmaticus.. 


Warn ns: May be habit forming with a potential for 


addistion equivalent to morphine ir equi-anaigesic - 


doses. »lerance may also occur. As with all 
narecties, use in early pregnancy only when 
expected benefits outweigh ris«s. : 
Advæs- Effects: Nausea, vomiting, diarrhea, 
consipation, anorexia and somnolence may occur 
althouc unlikely with approprate dose selection. 
and Administration: Dosace must be 
indivzicslized. The usual adult Jose is 2 mg every 


dromor phone HCl & 
For the moderate to severe 
E shortterm pain yousee every day. 


4-6 hours. as necessary, for moderate to mmderately 
severe pain. “or mere severe pain, 3-4 mg »r more 


every 4-6 hours, as necessary, may be requ red. 


Treatment of'Overcosage: If overdosage is reated : 
within an hoer, emesis and gastric lavage sould be 


attempted. Soecia: attention should be given to 
respiration and, i’ depression occurs, it ma be- 


antagonized dy the use of naloxone hydrosnloride - S 


: : . Knoll Phiaratiaceutical Company 
E I ) _ Whippany, New Jersey 07981 
- D 


(Narcan*)—Endc, salorphine hydrochlorid 


(Nalline*)—N-erck. Sharp & Dohme or levakorphan. = 
tartrate (Lorfan*)—Roche, as recommended by the ~ 


manufacture. Other supportive measures ħould 
be applied when irdicated. 


How Supplied: Dil&udid HCI color coded talets — 


(NOT FOR IJEC ON) imprintea with K --€ on 


one side and potency on other side as follows: 


green—1 mg; orange—2 mg; pink—3 mg and 
yellow--4 mg. Available in: 1 mg—bottles of 100 
(NDC z:00444021-02, 2 mg—bottles of 100 (NDC 
+ 0044-1022-02) and 500 (NDC = 0044-1022-08), 

3 mg—bottles of 100 (NDC = 0044-1023-02), 


- 4mg-bottles of 100 (NDC + 0044-1024-02) and 


500 To + 0044-1024-03). 


Member Company, Certified Medical 
Representatives Institute, Inc. e 
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ACTIVE AGAINST MORE PATHOGENS 
THAN GENTAMICIN AND TOBRAMYCIN'' 
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measured by 
agar dilution tests 


Using an agar dilution procedure, a com- 
parison of MIC values with average serum 
levels in humans showed that Amikin 
(amikacin sulfate) inhibited 100% of 345 
Gram-negative clinical isolates (predomi- 
nantly enterobacteriaceae), excluding 
pseudomonas, at concentrations that should 
be readily achievable in serum following 
administration of recommended coses to 
humans;* 93.0% of the strains were sus- 
ceptible to gentamicin. Amikin inhibited 
97.1% of the 104 pseudomonas isolates as 
compared to 80.876 for gentamicin. Of the 
110 Staphylococcus aureus strains, 10076 
were susceptible to Amikin and gentamicin. 

+Caution, in vitro data cannot be directly correlated 
to clinical effectiveness. 


tThe usual single intramuscular Amikin dose in man 
is 7.5 mg/Kg which produces an average serum peak 
of about 20 mcg/ml. Strains considered susceptible 
were those inhibited by Amikin antibiotic concentra- 
tions of 20 mcg/ml or less. In the case of gentamicin, 
the susceptibility cutoff point used was 8 mcg/ml, 
the average peak serum level after a gen:amicin 
dose of 2 mg/Kg. 


determined by 
disc susceptibility method 


A total of 1862 bacterial isolates from 
Amikin clinical studies were tested for sus- 
ceptibility to Amikin (amikacin sulfate), 
gentamicin and tobramycin. Utilizing the 
Kirby-Bauer disc susceptibility method, 
03.876 of the strains were susceptible to 
Amikin, 77.576 to gentamicin and 78.0 76 
to tobramycin.3 

SBecause these isolates came from Amikin clinical 
trials, the incidence of gentamicin- and tobramycin- 
resistant organisms is higher than would be 
normally found. Some Amikin investigators had a 
large number of patients with gentamicin-resistant 


infecting organisms, such as Providencia stuartii 
and Serratia marcescens. 


< Amikin 93.8% 


E 


TEW: T a gentamicin 77.5% 
“Eee tobramycin 78% 





EFFECTIVENESS IN 
TODAY'S HOSPITAL INFECTIONS 


over 80% cure (465 out of 574) 


reported in serious infections 


clinical trials were conducted among patients 
with serious Gram-negative infections. 


Pa ients ranged from children to elderly pa-ien s. 


Many had one or more of a broad variety of 
serious underlying diseases. The infections 
treated were serious Gram-negative infections: 
urmary tract infections, both simple and 
complicated, skin and soft-tissue infections, 
septicemia, peritonitis, intra-abdominal 
abscesses, burns, meningitis, osteomyelitis and 
septic arthritis. Pathogens included common 
and difficult-to-eradicate Gram-negative bae- 
tera, as well as gentamicin-resistant organisms. 


achieves high, prolonged 
serum levels! 


Average peak serum concentration 
of amikacin after 500 mg I.M. dose. 


$ n 


Piasma Concentration (me 


Tyme (Hours) 1 


A VAN "58 
* Amikin is indicated in the short-term treatment 
of serious infections due to susceptible strains 
of Gram-negative bacteria. - 
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high inhibitory ratio and 


Mean MIC|| (mcg/ml) 


wide therapeutic index' 


In 1852 strains of bacterial isolates, 
average MIC values of susceptible pathogens 
were significantly below mean peak 
serum concentrations of 20 mcg/ml usually 
achievable in patients administered 7.5 mg/ 
Fg or 50 mg of Amikin (amikacin sulfate) 
by the intramuscular route. Mean peak serum 
concentrations were 2 to 18 times greater than 
raean MICs for bacteria susceptible to Amikin.' 
tCaution, in vitro data cannot be directly correlated 
t» clinical effectiveness. 


LEVELS ABOVE 35 mcg/ml 
MAY LEAD TO INCREASED TOXICITY 


d 


PEAK SERUM CONCENTRATION 
(500mg AMIKINIM) —— 


9? pseudomonas spp//51 strains 


- P. stuartii/177 strains 


- 


2 Ps. aeruginosa/ 51 2 strains 


nm 


© acinetobacter spp./12 strains 


G S. aureus/44 strains 


e? 
i) 
: pneumoniae 185 strains m". 


oP.  rettgeri/86 strains 
© P. morganii/22 strains — 


t 


X P. mirabilis/172 strains — 


Y P. vulgaris/17 strains 


N E. coli/347 strains 


© K 
5. citrobacter spp./17 strains 2g. 


ean minimum inhibitory concentrations determined by 
azar dilution susceptibility test method in 1852 strains 
oe bacterial isolates obtained from Amikin clinical trials. 


Flease see last page for brief summary of 
prescribing information. 
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As with other aminoglycosides, the most significant adverse 


E NENET ABT 


A Ti 


reactions were ototoxicity and nephrotoxicity, which were reversible 
in some instances. Only 2 per cent of patients with adverse reactions 
had side effects definitely related to Amikin (amikacin sulfate). 
Auditory and renal adverse reactions were most frequent in patients 
with impaired renal function, patients treated for longer periods or 
with higher doses than recommended. Previous or concurrent treat- 
ment with other aminoglycosides or other known nephrotoxic or 
ototoxic drugs enhances the possibility of adverse reactions. 


DOSAGE AND ADMINISTRATION 


I.M. or IM administration for patients 
with normal renal function 


The usual recommended dose is 15 mg/Kg/day in 2 or 3 equal 
doses administered at equally divided intervals. The total daily dose 
by all routes of administration should not exceed 15 mg/Kg/day 
for the average weight person. For the heavier individual (greater 
than 100 Kg) the total daily dose should not exceed 1.5 Gms per day. 
In the unusual circumstances where treatment beyond 10 days is 
considered, the use of Amikin should be reevaluated and, if 
centinued, renal and auditory functions should be monitored daily. 


...in patients with impaired renal function 


Doses may be administered either by administering normal doses 
at prolonged intervals or by administering reduced doses at a fixed 
interval. Renal and auditory function should be monitored daily. 


BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN™ (amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: Patients treated with aminoglycosides 
sheuld be under close clinical observation 
because of the potential ototoxicity and nephro- 
toxicity associated with their use. 

Ototoxicity, both auditory and vestibular, can 
oceur in patients treated at higher doses or 
for periods longer than those recommended. The 
risk of amikacin-induced ototoxicity is greater 
in patients with renal damage. High frequency 
deafness usually occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in infants 
is not known. Until more safety reports become 
available, amikacin should be used in infants 
only in those specific circumstances when 
susceptibility testing indicates that other amino- 
glycosides cannot be used or are otherwise 
contraindicated, and when the infant can be 
observed closely for evidence of toxicity. 

Aminoglycosides are potentially nephrotoxic. 
Renal and eighth-nerve function should be 
closely monitored in patients with known or sus- 
pected renal impairment and. also in those 
whose renal function is initially normal but who 
develop signs of renal dysfunction during 
therapy. Evidence of impairment in renal, ves- 
tibular or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Serum concentrations should be monitored 
when feasible, and prolonged concentrations 
above 35 mcg./ml. should be avoided. Urine 
should be examined for increased excretion of 
protein, cells and casts. 

Concurrent and/or sequential use of topically 
or systemically neurotoxic or nephrotoxic anti- 
biotics should be avoided. 

Amikin should not be given concurrently with 
potent diuretics. 

Usage in Pregnancy: Amikin should be used in 
pregnant women only when clearly needed. 









































Indications: Serious infections due to suscepti- 
ble strains of Gram-negative bacteria, including 
pseudomonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., 
klebsiella-enterobacter-serratia sp., and 





acineto»acter sp. Culture and sensitivity studies 
should be performed. 

Clinical studies have shown Amikin to be 
effectiva in bacteremia and septicemia (including 
neonatal sepsis); in serious infections of the 
respiratory tract, bones and joints, central 
nervous system (including meningitis) and skin 
and soft-tissue; intra-abdominal infections (in- 
cluding peritonitis); and in burns and post- 
operative infections (including post-vascular 
surgery). Clinical studies have shown Amikin 
(amikacin sulfate) also to be effective in serious 
complicated and recurrent urinary tract infections 
due to these organisms. Aminoglycosides, includ- 
ing Am kin injectable, are not indicated in 
uncomrlicated initial episodes of urinary tract 
infections unless the causative organisms are 
not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed to 
identify causative organisms and their suscepti- 
bilities to amikacin, Amikin may be considered 
as initiel therapy in suspected Gram-negative 
infections and therapy may be instituted before 
obtainirg the results of susceptibilitytesting. 
Clinical trials demonstrated that Amikin was 
effective in infections caused by gentamicin and/ 
or tobramycin resistant strains of Gram-negative 
organisms, particularly Proteus rettgeri, Provi- 
dencia stuartii, Serratia marcescens and 
Pseudomonas aeruginosa. The decision to con- 
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results of the susceptibility tests, the severity of 
the infection, the response of the patient and 
the important additional considerations contained 
in the ‘'Warning” box above. 

- Amikin has also been shown to be effective 
in staphylococcal infections and may be con- 
sidered as initial therapy under certain conditions * 
in the treatment of known or suspected staphylo- 
coccal disease such as, severe infections where 
the causative organism may be either a Gram- 
negative bacterium or a staphylococcus, infec- 
tions due to susceptible strains of staphylococci 
in patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative i@fections. 

Amikacin may be indicated in the treatment of 
neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot be 
used. In certain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated because of 
the possibility of infections due to Gram-positive 
organisms such as streptococci or pneumococci. 
Contraindications: A history of hypersensitivity 
to amikacin. 

Warnings: See “Warning” box above. 
Precautions: Amikin is potentially nephrotoxic, 
ototoxic and neurotoxic. The concurrent or serial 
use of other ototoxic or nephrotoxic agents 
should be avoided either systemically or topically 
because of the potential for additive effects. 

Such agents include antibacterial drugs such as 
kanamycin, gentamicin, tobramycin, neomycin, 
streptomycin, cephaloridine, paromomycin, 
viomycin, polymyxin B, colistin and vancomycin 
as well as certain diuretic agents such as 
ethacrynic acid or furosemide. 

Adverse Reactions: Ototoxicity—-See ''Warning" 
box. 

Nephrotoxicity—Albuminuria, presence of red 
and white cells, casts, azotemia and oliguria 
have been reported. 

Other—Skin rash, drug fever, headache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 
Dosage and Administration: The usual |.M. or 
I.V. dose with normal renal function is 15 mg./ 
Kg./day divided into 2 or 3 equal doses admin- 
istered at equally-divided intervals. For the 
heavier individual (greater than 100 Kg.), the 
total daily dose should not exceed 1.5 Gms. 
per day. 

When amikacin is indicated in newborns (see 
box '"'Warning"'), it is recommended that a 
loading dose of 10 mg./Kg. be administered 
initially to be followed with 7.5 mg./Kg. 
every 12 hours. 

The usual duration of treatment is 7 to 10 days. 
The total daily dose by all routes of administra- 
tion should not exceed 15 mg./Kg./day for the 
average-weight person. In the unusual circum- 
stances where treatment beyond 10 days is 
considered, the use of Amikin (amikacin sulfate) 
should be reevaluated and, if continued, renal 
and auditory functions should be monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concentra- 
tions should be monitored by appropriate assay 
procedures. Doses may be adjusted in patients 
with impaired renal function either by admin- 
istering normal doses at prolonged intervals or 
by administering reduced doses at a fixed 
interval. 

The solution for intravenous use is prepared by 
adding the contents of a 500 mg. vial to 200 ml. 
of sterile diluent such as Normal Saline or 
5% Dextrose in Water or any other compatible 
solution. 

The solution is administered over a 30- tc 
60-minute period. 

Supplied: Rubber-capped vials as a ready-to-use 
sterile aqueous solution 100-mg., 500-mg., 
and 1.0-Gm. vials. 


BRISTOL LABORATORIES 
BRISTOL | Division of Bristol-Myers Company 


Syracuse, New York 13201 


1. Data on file, Bristol Laboratories. 
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Introduction to Symposium on Pain 


John J. Bonica, MD 


We uzu-teall die. But if I can save him from days of torture, thet is 
whai I feel is my great and ever new privilege. Pain is a more 
terr**le lord of Mankind than even death himself. 


did the late, great humanitarian, Albert Schweitz- 

e-, elegantly characterize pain and what he perceived 

to be His role in effectively relieving it. Certainly, the relief 

of pzir has always been one of the most important reasons 

for the existence of the physician, and even today. one of 

our most important raisons d'étre. Therefore, ample 

comprehension of pain and its mechanisms is an essential 

premecuisite for optimal application of the therapentic 

strate ries currently available to prevent or eliminaze acute 
and 2hronic pain. 

In is acute symptomatic form, pain has an important 
biolog»e function: it warns the individual of a disease or 
injury and prompts the pazient to seek medical help, and it 
also serves as a useful diagnostic aid to the physician. A-ter 
appro»riate therapy that effectively eliminates the disease 
or tre injury, the pathologic processes and the associated 
pain rgress and finally disappear. 

Im contrast, in its chronic, persistent form, pair has no 
biolcgee value, but is rather a malefie pathologie proeess 
that often imposes severe emotional, physical, and 
ecomomic stresses on the patient and his family and on 
societ >. Chronic pain is, without doubt, the most disab ing 
disease, and thus constitutes a serious national ard world 
hear and economic problem. Although accurate s-atistics 
are ret available, data from a variety of sources suggest 
that earonie pain states cost the American people between 
$35 and $50 billion annua ly. This estimate, whick has in- 
creased threefold to fivefold during the past four years, 
incluces the cost of hospital and health services loss of 
work >roductivity, and compensation payments. 

Even more important is the cost in terms of human 
sufferng. It is a distressing fact that in this age of 
marvelous scientific and technological advances «hat 
perm® us to send people to the moon, there still are 
mill ons of suffering peop.e who are not getting tie relief 
thes ceserve. Many of these patients are exposed to a high 


risk cf the iatrogenic complications from improper taer- 


apy. Mcluding narcotic addiction and other drug toxieity; 
mu:-i»le, often useless, and at times mutilating operations; 
a S@uificant number give up medical care and consult 
quaels who not only bleed the patient's finarcial re- 
sources, but often do harm; and some patierts with 
severe, intractable pain become so desperate as to commit 
sucé. 

Why do these deficiencies that seriously detract from 
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our otherwise great biomedical achievements exist? The 
many reasons can be grouped into three major categories: 
(1) voids in our knowledge of the mechanism and physiopa- 
thology of chronic pain syndromes; (2) inadequate applica- 
tion of th» knowledge currently available; and (3) problems 
of communication. Although, as we will note in the first 
article of this series, a great deal of new information has 
been acquired, especially during the past two decades, 
about aeute pain, much of this new information has 
unfortunately not been as beneficial to patients with 
chronie pain as one might anticipate, or as many people 
believe. This less-than-optimal payoff from the many 
research efforts in turn has been due to the fact that, until 
recent years, little attention was paid to the application of 
new knewledge and technology to the study of pain 
syndromes in the clinical setting. 

The se»ond major reason for the deficiency in treating 
patients with chronic pain has been the improper or 
inadequate application of knowledge currently available to 
the care »f these patients. The reasons for this include the 
lack of organized teaching of medical students and physi- 
cians in the treatment of patients with chronic pain; the 
progress:ve trend toward specialization, which is conducive 
to each specialist viewing pain in a narrow, tubular fash- 
ion, and the inability or unwillingness of some practi- 
tioners t» devote the necessary time and effort to the care 
of these patients. 

A matrix common to all of these causative factors has 
been the poor and, indeed, at times total lack of communi- 
cation between investigators and clinicians. As a result, 
there has been a great lag in the clinical application of new 
information in the care of patients with chronic pain. Other 
communication problems include lack of an international 
standard terminology for pain syndromes, no epidemiolog- 
ical data-on pain as a disease state, and lack of national and 
international pain data banks—essential requisites to 
optimal *ommunication and evaluation and old and new 
methods of therapy. 

We ho»e this symposium will serve to stimulate greater 
interest în the subject and will provide useful information 
to all surgeons and other physicians who assume the 
serious responsibility of treating patients with acute and 
chronic pain. The first two articles discuss the neurophysio- 
logie, psychologic, and pathologic aspects of acute and 
chronic pain. The third report focuses on one of the most 
importast problems encountered in surgical practice: 
postoperative pain. The fourth article will summarize basic 
principles of managing chronie pain, including a brief 
description of the organization and function of a multidis- 
ciplinary pain clinic, while the rest of the articles in this 
issue describe the proper use, advantages, disadvantages, 
and limetations of various therapeutic modes currently 
available for relieving acute and chronic pain. 
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Symposium on Pain 





Neurophysiologic and Pathologie Aspects 
of Acute and Chronic Pain 


John J. Bonica, MD 


* Acute pain produced by disease or injury is the nat effect of 
highly complex interactions of various neural systems and 
psychological factors. Through the interaction of the afferent 
systems and neocortical processes, the individual is provided 
perceptual information regarding location, magnitude, and 
spatial and temporal properties of the noxious stimulus that 
activates motivational tendencies toward escape or attack and 
permits analysis of multimodal information, past experience, and 
probability of outcome of different response strategies. In con- 
trast, chronic pain is a malefic force that taxes the physical, 
emotional, and economic resources of the patient, his family, 
and society. Moreover, chronic pain is characterized by physio- 
logical affective and behavioral responses that are quite different 
than those of acute pain. The clinician must keep these differ- 
ences in mind in order to provide patients with optimal relief of 
their pain. 

(Arch Surg 112:750-761, 1977) 


Fe two millenia, medicine was influenced by Aristotle’s 
concept that pain resulted when an excess of vital heat 
caused an increase in the sensitivity of touch, which arose 
from the flesh and was conveyed by the blood to the heart, 
where it was experienced as pain (the extensive literature 
on the history of man's concept of pain can be found in the 
review article by Dallenbach! and the books by Bonica? and 
Keele’). Like most other Greek philosophers, Aristotle 
believed that pain experience was a negative passion, a 
quality of the soul and a state of feeling opoosite to 
pleasure. Despite repeated attempts by many anatomists, 
physiologists, scientists, and philosophers who followed 
(including Galen, Vaselius, Da Vinci, Descartes, and 
others) to prove that pain was a sensation felt in the brain, 
the Aristotelian concept prevailed.'- 
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The scientifie study of sensation in general and pain in 
partieular, in the modern sense, really began in the early 
19th century, after Majendie and Bell definitively proved 
that ventral roots of spinal nerves are concerned exclu- 
sively with motor function, and dorsal roots with sensory 
function. The impetus to scientifie study was also enhanced 
by Mueller's proposal of The Doctrine of Specific Nerve 
Energies, published in 1840, which stated that the brain 
receives information about external objects and body 
structures only by way of sensory nerves, and that sensory 
nerves for each of the five senses carries a particular form 
of energy specific for each sensation. 

During the ensuing half-century, numerous anatomic, 
physiologie, and histologic studies were done that 
prompted the formulation of two theories: 

(1) The specificity theory stated that pain was a specific 
sensation with its own sensory apparatus independent of 
touch and other senses. This theory was championed by 
Schiff (1858), Von Frey (1890), and many others. (2) The 
intensive theory was first suggested by Erasmus Darwin a 
century earlier, and subsequently by Henle, Weber, but 
especially Goldscheider, who in 1894 stated that the stim- 
ulus intensity of any sensation and central summations 
were the critical determinants of pain. 

Thus, by the end of the 19th century, these two opposing 
theories embraced by physiologists were in opposition to 
the traditional concept of philosophers and psychologists 
that pain was purely an emotional experience or "passion 
of the soul." To reconcile these views, Strong suggested in 
1895 that pain consisted of two elements, the original 
sensation and the psychic reaction or processing caused by 
the sensation. 

During the first half of the present century, research on 
pain mechanisms continued and many new data were ac- 
quired, including information on the psychological aspects 
of pain. These new data were used to support either the 
specificity theory or the intensive theory, or a modification 
of these. However, by midcentury, the theory of the 
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philoso»hers had been wholly discarded and the specificity 
theory prevailed.” 

To take into account the psychological factors thet have 
been shown to influence pain and consolidate these with 
the spezificity theory, Hardy and co-workers’ reintroduced 
the ceneept of the duality o? pain, perception, and reaction. 
They stated that the perception of pain, like the pereeption 
of otte= sensations, is a neurophysiological process tiat has 
special structural, functional, and perceptual properties 
and is accomplished by means of relatively simply neural 
receptive and conductive mechanisms that are specific for 
pain. Their extensive studies led them to believe that the 
cutane»us pain threshold was the same for all individuals. 
The -eaction to pain, on the other hand, is a complex 
physiobgical process involving cognitive functions of the 
indiv dual, and is influenced by past experience, culture, 
and vzrious psychological factors that produced great 
variation on “the reaction threshold." 

Newdata acquired daring the preceding decade led Mel- 
zack aad Wall in 1965 to reappraise the specificity and 
intensive theories. They concluded that the specificity 
theory is strongly supported by physiological evidence of 
specialization of the peripheral systems, but its phyzholog- 
ical assumption that sensation is achieved via a fixed 
direc--ine communication from the skin to the brzin in a 
straigkt-through “push button” or "alarm system’ is its 
great weakness. The scientific evidence failed to support 
the assumption of a one-to-one relationship between the 
intensity of the stimulus and pain perception, but nstead 
suggested that the amount and quality of pain perceived is 
detemrined by many physiological and psychological 
variabes. Similarly, the intensive theory is strongly 
supperzed by the evidence on central summation and input 
eontso_ but is weakened by ignoring peripheral specificity. 
As a result, they presentec their own theory that inelades 
peripheral physiological specificity in the peripheral and 
eentra summation and also takes into account new infor- 
matier about modulation of nociceptive impulses at the 
dorsal norn and at various levels of the ascending efferent 
systems.” 

Although the Melzack-Wall theory of pain has Deen 
shown to have a number of deficiencies, it has stimulated 
an unorecedented degree of research on pain. Comse- 
quemtl;, a vast amount o? new information has become 
available that clearly demonstrates that pain is a mach 
more complex phenomenon than the aforementioned sim- 
ple, straight-through system suggests. Acute pain 
proveked by injury or disease is the net effect o^ many 
interacting biochemical, physiological, and psychological 
mechanisms that involve activity of most parts of the 
nervous system concerned with sensory, motivational and 
cogmt-ve processes, and psychodynamie mechanisms. 
. Some ef the new facts will be reviewed under the fallowing 
headirgs: (1) the peripheral system, including receptors 


JJ and ìBers in spinal and cranial nerves; (2) central mech- 


— anisms, including the dorsal horn and the ascending sys- 
tems; 3) the role of the brain; (4) descending systems. and 
- (5) psychologie factors. Because the literature is so volumi- 
nous only a few key references that contain extensive 
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bibliograpaies will be cited. A comprehensive review of 
most of these new studies appears in recently published 
monograpas.'^ 


PERIPHERAL SYSTEMS 


The peripheral system consists of afferent neurons of 
spinal andcranial nerves: their distal axonal branches that 
end as, or nto, receptors in body tissues; their cell bodies in 
sensory ganglia; and their proximal axonal branches, which 
make contact with second order neurons, in the neuraxis. 
Mab recent electrophysiologic studies have shown an 
impressive degree of specialization among receptor- 
afferent uaits.**"' 


Receptors 


Several types of receptors have been identified: mecha- 
norecepto-s, thermoreceptors, and nocireceptors or pain 
receptors. ^" The specific mechanoreceptors and thermore- 
ceptors that consist of free nerve endings or encapsulated 
receptors such as Pacini or Ruffini endings, Merkel spots, 
and Iggo corpuscles) are terminals of large myelinated 
fibers, have a low threshold, and manifest adaptation. 
These characteristics differentiate them from nociceptors, 
which have a high threshold to the appropriate stimulus 
and relatively small receptor fields, are terminals of small 
A delta and C afferent fibers, and a suprathreshold 
stimulus produces persistent discharges that give contin- 
ued information of the presence of high-intensity stimulus 
without adaptation. Nociceptors are activated by strong 
mechanics! stimulation or extreme cold (less than 15 C) or 
high temperatures (above 50 C), and are thus known as 
mechanics! nociceptors and thermalnociceptors, respec- 
tively. 

Recent studies** have failed to substantiate the claim 
of Lim” that there are specific chemoreceptors. However, 
there is a»undant evidence from many studies that tissue 
damage caused by injury or disease results in the liberation 
of intracellular chemical substances, the so-called pain 
substances, into the extracellular fluid surrounding nerve 
endings, and in some way these substances induce pain.* ^ * 
Very recently, Perl found that repeated noxious stimula- 
tion or infammation lowers the threshold of nociceptors, so 
that, eveatually, innocuous stimulation can cause their 
activatior with consequent pain and hyperalgesia. 


Nerve Fibers 


Much information has been adduced on the relation of 
the various receptors and the different-sized fibers.**"! 
The large rapidly conducting myelinated A alpha and beta 
fibers innervate sensitive mechanoreceptors that can be 
driven to maximal rates of activity by innocuous mechan- 
ical stimuli. This group of fibers serves the functions of 
proprioce»tion, touch, pressure, and reflex activity. Of the 
small, thmly myelinated A delta fibers, three quarters 
respond t» innocuous mechanical and thermal stimuli, but 
an impor-ant recent finding is that about one quarter 
respond enly to very strong mechanical stimuli that are 
either posentially or frankly tissue-damaging"*'*'' These 
A delta fi»xer-nociceptor units supply not only the skin and 
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subcutaneous tissue, but also viscera, muscle, and other 
deep structures. Of the unmyelinated C fibers in dorsal 
roots, 50% supply mechanoreceptors, which respond to in- 
nocuous stimulation in hairy skin, and a few are sensitive 
to innocuous thermal stimulation. Of the rest, about 20% 
are mechanical nociceptors, and 30%, thermal nociceptors. 
Some high-threshold fibers are also polymodal, responding 
to both noxious heat and noxious mechanical distortion. 

New data from single- and multiple-fiber studies in 
animals and man*'': support earlier observaticns'*'* and 
suggest that A delta and C fibers are essential for pain 
sensation. Recent work by Swedish investigators using 
seleetive blockade of the low-threshold large fibers has 
confirmed the essentiality of C fiber activity for pain 
perception in man." The involvement of both fibers 
explains the phenomenon of "double pain”: the first pain of 
pinpriek is mediated by the faster-conducting myelinated 
A delta fibers, while the second pain is mediated by slow- 
conducting C axons. 


Trigeminal System 


It is well known that pain from the head is conveyed by 
sensory fibers in the fifth, seventh, ninth, and tenth 
cranial nerves, whose proximal fibers enter the brain stem 
where they become associated with the sensory nucleus of 
the fifth trigeminal nerve? Here they synapse with 
second-order neurons. These central trigeminal nociceptors 
are located in the magnocellularis zone of the caudal por- 
tion of the nucleus caudalis, located in the dorsal horn of 
the upper cervical spinal cord." Many of these cross the 
midline and ascend with the contralateral medial lemnis- 
cus, while others do not cross, and ascend with the paleo- 
spinothalamic tract to brain stem reticular formation, 
subthalamus, and to medial and intralaminar thalamic 
nuclei. 


CENTRAL MECHANISMS 


From the peripheral spinal nerves, the sensory informa- 
tion from the body below the head is transmitted to dorsal 
horn cells and then to higher parts of the nevraxis via 
ascending neural systems. In contrast to the old idea of the 
straight-through transmission without modifica-ion, it is 
now clear that there is an incredible degree of modulation 
all along the course of transmission of impulses, at the first 
synapse in the dorsal horn and every level of the neurax- 
is.^**'* This modulation is affected by local, segmental, 
and supresegmental influences and is achieved through the 
phenomena of excitation (facilitation), inhibition, conver- 
gence, summation, and divergence, among others. Within 
the somatosensory system, there are mechanisms that 
permit distinction between mechanical, thermal, and 
chemical events in spatial, temporal, and intensity 
domains. 


Dorsal Horn 


Recent studies have shown that the dorsal horn, which 
was traditionally considered as a simple relay station, is a 
highly complex structure containing many varieties of 
neurons and synaptic arrangements.***°-? These permit 
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Fig 1.—Simple schema of cross section of spinal cord showing 
connection of small type (A delta and C) and of large type (A 
alpha) of peripheral afferents on right, and six laminae of dorsal 
horn on left. 


not only reception and transmission, but a high degree of 
sensory processing, including local abstraction, integration 
selection, and division.*** This is achieved through complex 
interaction of excitatory and inhibitory influences coming 
from the periphery, adjacent neurons, the brain, and from 
various other parts of the central nervous system. 

Anatomic and functional characteristics of dorsal horn 
cells prompted Rexed” to divide them into six laminae. 
Input from the periphery is roughly distributed according 
to fiber size (Fig 1). The large myelinated fibers give a 
collateral that sweeps ventrally, enters the dorsal horn, and 
makes synaptic contacts with cells and various laminae, 
especially II and IIL* The small-diameter myelinated 
fibers composing the lateral division of the rootlets enter 
more directly by proceeding to the medial aspect to the 
tract of Lissauer,"^ where they bifurcate into short (one 
to two segments) ascending and descending neurons and 
then establish synaptic contacts with distal and penetrat- 
ing gelatinosa.*^*^* Dendrites of marginal (lamina I) 
neurons and others make contact with the neurons in the 
substantia gelatinosa. Cells of laminae I, IV, V, and 
perhaps VI are especially important because many of them 
respond to nociceptive inputs. 

The marginal cells of Waldeyer of the lamina I receive 
dorsal root input exclusively from A delta and C fibers and 
have connections with cells in the substantia gelatinosa of 
the same and neighboring segments. Their axons project to 
the contralateral cord and ascend cephalad as the spino- 
thalamic tract.” Some of the lamina I cells respond only 
to the high-threshold afferents.*-^2*.*: 

Cells of lamina VI receive contacts from other dorsal 
horn cells and from dorsal root afferents that supply skin, 
subeutaneous tissue, muscle, viscera, and other deep struc- 
tures. Many of these cells respond only to high-threshold A 
delta and C fiber input from the skin, viscera, and other 
deep structures. Some lamina V cells send axons to the 
dorsolateral and to ventrolateral white matter of the spinal 
cord both ipsilaterally and contralaterally to make up the 
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spiro-halamic tract. Finally, it is important to note that all 
of tne lamina V cells that respond to nociceptive mpulses 
in misera] fibers also rece:ve innocuous input from somatic 
fibers and thus provide a basis for the phenomenon of 
refer-ed pain seen with visceral and deep somatic d sor- 
ders. 


* AFFERENT (ASCENDING) SYSTEMS 


Kk s well known that information from the body is 
trarsmitted to the brain through several different path- 
wars in the neuraxis. The pathways in the spinal cord 
incliee the spinothalamic system, the dorsal zolamn 
system, and a network of short fibers designated zs the 
proprmospinal fiber system (Fig 2). Although the spinothal- 
amie -ract traditionally has been considered as the specific 
paim »athway, there is now much new evidence that is also 
invsl-ed with other sensory information and, conversely, 
other sensory pathways play a role in pain.^** 


The Tract of Lissauer 


Ths tract is a tightly packed system of longi-udinally 
rugnmg fine fibers, and extends from the periphery of the 
dorsal horn to the cord surface. The majority (75%) of the 
tract fibers are intrmsic axons arising from gelatinosa 
nemrens.™ They run in the tract for distances of up to five 
to siz segments. Because primary input to this traet is 
provided by the fine fibers of the lateral division of the 
dorsa! roots, it has generally been assumed thet t is 
comeerned to a significant degree with nociceptive 


relay-" 
The Lemniscal System 


The lemniscal system, composed of the dorsa. »olamn 
and corsolateral tract (in cat and monkey, but not in man) 
has Een considered by Melzack and Wall’ and others to 
play some role in pain mechanisms (Fig 3,A). The dersal 
colm, composed of the central branch of large myeli- 
natec spinal nerves and long known to transfer teuch and 
proprioception, probably plays an important modulating 
role. An increase in dorsal column fiber activity inh bits 
dorsa horn transmission either directly or, more likely, 
indirectly, through propriospinal fibers.*'* In addition. the 
lemn seal system mar also function as a “central control” 
or = “feed forward" pathway that triggers the activity of 
bra systems involved in the spatial and temporal ana ysis 
of məut ascending tarough other pathways."'* “he very 
rap:d transmission makes it possible for the braia to 
identfy, evaluate, localize, and selectively mcdulate, 
throuzh corticofugal impulses, the sensory input before the 
action system is activated. Dennis and Melzack^* have 
sugzested that some of the postsynaptic fibers of the 
dorsa columns that relay in the rostral dorsal colamn 
nue e may be involved in nociception. 


The Spinothalamic System 


Besent anatomic and physiologic evidence" suggests 
tha- the spinothalamic system (Fig 3,B) is composed of two 
divisDns: the neospirothalamic tract and the pa eospino- 
thalamic tract. 
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Fig 2.—Simple schema of dorsal horn of spinal cord. Note large 
fibers break up into long ascending and short descending to 
make up dorsal columns and give off collateral branches that 
enter dorsal horn and make contact with numerous interneurons. 
Small cutaneous fibers synapse on lamina V cells. Convergence 
of cutaneous and visceral fibers on latter cells may be basis for 
referred pain. Laminae | and V cells, and possibly IV and VI, send 
axons primarily to contralateral cord and ascend as spinothalam- 
ic tract. Supraspinal descending tracts also make connection 
with dorsal, ventral, and ventrolateral horn cells, and thus may 
modulate their output. 


The n»ospinothalamie tract, the phylogenetically more 
recent pathway, is located more laterally and composed of 
long fibers that make direct connection to the ventrolateral 
and posterior thalamus, where they synapse with a third 
relay of fibers that project to the primary somatosensory 
cortex. (Fig 4). This system shows discreet somatotopical 
organization and has the capacity to process discriminative 
informa-ion regarding the location of peripheral stimula- 
tion in s»ace and time and along an intensity continuum." 
This function is also influenced by the dorsal column- 
lemniscal system, which also projects to the ventrobasal 
thalamus and thence to the somatosensory cortex. 

The elder paleospinothalamic tract is located more 
medially, and composed of short fibers that project to the 
reticular formation of the spinal cord medially (particu- 
larly necleus gigantocellularis), the lateral pons, and 
midbrain (limbic midbrain area), and then to the medial 
intralaminar thalamic nuclei (Fig 5). These spinoreticular, 
spinomesencephalic, and paleospinothalamic fibers that 
Melzack and Casey’ call the paramedial ascending system 
then maxe contact with nerve fibers that connect with the 
hypothaamus and limbic forebrain structures and also 
with diffuse projections to many other different parts of 
the bram. This older system is not organized to provide 
discrete information, but is involved in suprasegmental 
reflex responses concerned with ventilation, circulation, 
and endecrine function, and also in provoking the powerful 
motivational drive and unpleasant effect that triggers the 
organism into action. 


Acute & Chronic Pain—Bonica 753 


Z "E . Z 





—-— 2 
g *1 


TE Pe ae EIFE T, 


S. 


LEMNISCAL SYSTEM 


THALAMUS 7 


RETICULAR / 


FORMATION ; MEDIAL 


LEMNISCUS 





SPINOTHALAMIC SYSTEM 


PT REV NITSUEUEED 





MULTISYNAPTIC AFFERENT SYSTEM 


Gone. 


3 
¢ : 
: 

: 


NEOSPINO- 
THALAMIC AFFERENT 


i SPINO- 
i RETICULAR 
TRACT TRACT : TRACT 


Fig 3.—A, B, and C, Afferent (ascending) systems in neuraxis. 


Other Afferent Systems 


There is some evidence that propriospinal systems other 
than in the tract of Lissauer may play a role in transmis- 
sion of nociceptive signals. A concept first proposed half a 
century ago that has found strong support from Noorden- 
bos* is that nociception also involves the spinoreticular 
multisynaptic ascending system (Fig 3,C), which has two 
components: the reticular core, consisting of an uncharted 
chain of numerous, very short axon neurons and extending 
from the spinal cord to the thalamus, and a spincreticulo- 
thalamie pathway, with fibers originating in spinal 
segments and ending in the reticular formation of the 
brain stem. 

Kerr^ has called attention to the possibility that other 
propriospinal systems may play roles as supplementary 
routes for nociception. One of these might be composed of 
relays of short (one to two segments) axons of dorsal horn 
neurons (lamina I or IV) that enter the dorsolateral 
fasciculus proprius. Another might be what he calls the 
dorsal intracornu tract, a marginal system of dorsal horn 
composed of primary afferents as secondary relays. Dennis 
and Melzack?^* suggest that the spinocervical tract (SCT), 
which ascends the dorsolateral spinal funiculus to the 
lateral cervical nucleus (LCN), may also be involved in 
nociception. They cite several authors who have reported 
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records in primates of SCT-LCN units that respond to 
noxious stimulation. 


THE BRAIN 


The somatosensory cortex serves a discriminative func- 
tion and may regulate subcortical activity related to pain 
through highly complex reflexes, but it is not essential to 
pain perception (recognition).^'" The frontal cortex prob- 
ably plays a particularly significant role in mediating 
between cognitive activities and motivational and affec- 
tive features of pain, since it receives information via 
intracortical fiber systems from virtually all sensory and 
associated cortical areas and projects strongly to reticular 
and limbic structures. These make possible mobilization of 
all sorts of associations based on past experience, judge- 
ments, and emotions, and is involved in the evaluation of 
the sensation. It appears essential in maintaining a nega- 
tive affect and aversive motivational dimension of pain. 

Neocortical processes subserve cognitive and psycholog- 
ical factors, including early experience, prior conditioning, 
anxiety, attention, suggestion, cultural background, and 
evaluation of the meaning of the pain-producing situa- 
tion.*'* Through the neocortical processes and corticofugal 
impulses, these factors may affect both sensory and affec- 
tive and motivational dimensions of pain, or they may 
modify primarily the affective and motivational and leave 
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Fig 4—Neospinothalamic system. 


the sensory discriminative dimensions relative y undis- 
turbed. 


DESCENDING CONTROL SYSTEM 


Ore of the most exciting areas of recent neurophysio- 
logic research concerns the various mechanisms that par- 
ticppste in the modulation of sensory information trans- 
mitted from the periphery to the brain. The importance of 
local and segmental factors has been emphasized in connec- 
tion with the dorsal horn. During the past two decades, 
much evidence has been adduced that supraspinal deseend- 
ing reural systems have eonsiderable influence on synaptic 
transmission in the corsal horn and all along the course of 
the ascending somatosensory projection system.***"-» 
The »yramidal tract. rubrospinal tract, and reticulosoinal 
tract. long considered exclusively motor pathways, have 
recently been shown to influence transmission in the dorsal 
horn and other parts of the spinal cord (Fig 6). Moreover, 
each structure below the brain that sends fibers to the 
corzex receives descendirg fibers from the cortex tha. can 
influence transmissien in the thalamus, reticular forma- 
tiom, the dorsal column relay station, and the trigeminal 
system involved with sensation of the face and head (Fig 
6). There are also descending fibers from these various 
structures below the brain that impinge on and can 
influence transmissicn in lower relay stations. 

£ aew series of investigations has shown that electrical 
stimalation of the ventrolateral part of the cen-ra! gray 
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Fig 5.—Faleospinothalamic system. 


substanee of the mesencephalon and periventricular gray 
and cau date nucleus produces a profound analgesia without 
apparertly interfering with motor function or with 
the ansmal's responsiveness to other sensory stimuli 
(Fig 7). *** The degree of analgesia produced is comparable 
to that produced with very large doses of morphine. The 
evidence also suggests that the analgesia is due to activa- 
tion of an inhibitory neural system that blocks transmis- 
sion of pain in the spinal cord and other parts of the 
nervous system. Moreover, there is evidence that this 
group 0: inhibitory nerves is part of a larger neural system 
that is selectively stimulated bv morphine to produce 
analgesia. 


It has been found that analgesia from central gray . 


stimulation is blocked by drugs that have been shown to 
block the analgesic action of morphine, such as tetrabena- 
zine, which depletes monamines, and p-chlorophenylalan- 
ine, a serotonin synthesis inhibitor, and that such anti- 
analges action can be reversed by a serotonin precursor. 
Moreover, analgesia produced by stimulation can be anta- 
gonized by nalaxone, the narcotic antagonist The 
analges e system is presumed to act at spinal levels because 
spinal nociceptor reflexes are inhibited. Brain stimulation 
in the cat consistently inhibits the responsiveness to 
noxious stimuli of interneurons in lamina V of the spinal 
dorsal horn. 

Very recent data™* suggest that increases in seroton- 
inergic 3eurotransmission are associated with decreased 
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Fig 6.—Simple schema to indicate descending fibers from brain to 
structures in brain stem and spinal cord and descending fibers 
from structures in brain stem to spinal cord. 


pain sensitivity or reactivity or both and increased 
analgesic drug potency, whereas decrease in such neuro- 
transmission is associated with hyperalgesia anc dimin- 
ished antinociceptive drug action. Further, recent data 
suggest that from the periaqueductal gray, impulses 
descend to stimulate serotinergic neurons in a raphe nuclei 
of the pons and brain stem.?' These nuclei in turn send long 
descending axons caudally in the dorsolateral and ventral 
funiculi (retieulospinal tract) in the spinal cord that contact 
dorsal horn (sensory), ventral horn (motor), and anterolat- 
eral horn (sympathetic) cells. 

These serotoninergic systems probably play a major role 
in the modulation of transmission of nociception as well as 
somatomotor and sympathetic motor impulses. There is 
also evidence that inerease in central nervous system 
cholinergic tone also elevates the behavioral response 
threshold to painful stimuli and alters the antinociceptive 
effects of opiate narcotics. Similarly, manipulations of 
other neurotransmitter systems such as dopamine and 
norepenephrine also change nociception in analgesic drug 
poteney. Various groups have already begun to apply the 
technique of brain stem stimulation for the treatment of 
intractable pain in humans with some success. 


PSYCHOLOGICAL FACTORS 


During the past quarter of a century we have acquired 
much scientific data that impressively emphasizes the 
importance of the motivational, affective, cognitive, 
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Fig 7.—Simple schema of descending inhibitory influences from 
periaqueductal gray through raphe and gigantocellularis nuclei 
and reticular formation, and from there to spinal cord via dorso- 
lateral tract. 


emotional, and other psychological factors on the individu- 
al’s total pain experience. Moreover, it has put in sharper 
focus the influence of perceptual factors, learning, person- 
ality, ethnic and cultural factors, and the environment, and 
has helped to clarify the psychodynamies of anxiety, de- 
pression, attention, and the significance of pain.**** 

Early experience, perceptual factors, personality, and 
ethnic and cultural patterns play varying roles on the 
individual's pain behavior.**?* In some societies, tolerating 
pain without expression of suffering is required, while in 
others, overt expression of suffering is encouraged. 
Anxiety is a particularly powerful factor in reducing pain 
tolerance, or, in other words, producing greater pain 
behavior. Conversely, pain tolerance can be increased by 
reducing anxiety with information or attention to another 
task. Attention, the selective orientation of the receptor 
system to one source or pattern of stimulation to the 
exclusion of others, can either enhance or diminish the 
painful experience. It is, of course, well known that 
athletes injured during play and soldiers injured in battle 
often do not experience pain at the moment of injury. In 
contrast, the same individual may manifest overt pain 
behavior consequent to minimal noxious stimulation 
induced by hypodermic needles in the emergency room. 
Under such conditions, attention and anxiety both 
decrease tolerance to pain. 

Motivation is another psychodynamic mechanism that 
can have considerable influence on the physiologic, behav- 
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ioral, and affective aspects of pain experience. In some 
. inszanees, motivation is so strong as to permit the ndi- 
vidaal to sustain severe injury without any of the vain 
res5enses. In such cases, psychophysiological mechar sms 
probably inhibit transmission of impulses in the dersal 
horn as well as other parts of the nervous system. In others, 
the mechanism is not sufficient to block reflex responses, 
but is sufficient to suppress overt pain behavior. 

Low do these psyehological factors influence pain? In 
view of the recent data, it is not taking an unreascnable 
degree of scientific license to suggest that various 
emotional, motivational, and affective factors can st-mu- 
late parts of the brain that, through corticofugal impulses, 
have the capability to prevent transmission of noxious 
impulses in the dorsal hcrn and at different levels of the 
neuraxis. On the other hand, under appropriate conditions, 
psyehological factors ean “open the gates” at varicus levels 
of the neuraxis and thus enhance transmission of noxious 
impulses to the brain, with consequent greater pein expe- 
rience. 


CLINICAL IMPLICATIONS 


Te responses to noxious stimulation provoked by in ury 
or disease are the net effect of the highly complex interac- 
tions of various neural systems and psychological factors. 
‘Through the interaction of the afferent systems and aeo- 
cortical processes, the individual is provided perceptual 
information regarding the location, magnitude, and spztial 
and temporal properties of the noxious stimulus that 


activates motivational tendencies toward escape cr attack 


and permits analysis of multimodal informatien, past 
experience, and probability of outcome of different 
response strategies. 

The highly complex interactions of the sensory, metiva- 
tional, and cognitive processes act on the motor systems 
and initiate psychodynamic mechanisms that produce the 
complex physiological behavior, and affective respomses 
that characterize acute pain. In general, the immediate re- 
sponses consist of: (1) involuntary (automatic) respomses 
invelving segmental anc suprasegmental reflex mech- 
anisms normally intended to preserve homeostasis and 
manifested by (a) contraction or spasm of skeletal museles, 
(b) glandular, vasomotor, and sudomotor hyperactivity, 
and (e) cardiovascular and ventilatory changes, alteration 
of other visceral functiens, and widespread endocrine 
responses; and (2) cerebral cortical responses that include 
the-emotional experience that we call pain, psychodynamic 
mecaanisms that produce affective reactions of anxety 
and apprehension, and operant responses characteristic of 
overt pain behavior, such as verbalization (scream ng, 
moaning), grimacing, posturing (splinting), promot with- 
drawal of the injured part, or a combination of these In 
addition, tissue damage from the injury or disease causes a 
local tissue reaction characterized by liberation of mtracel- 
lular substances that produce biochemical and metabolic 
charges and decrease the threshold of nocicepters, and 
consequently, local tenderness and hyperalgesia develop. 
With healing of the injury or termination of the disease by 
its self-limiting nature or through medical or surgical 
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therapy the pain and the associated responses usually 
disappesr permanently. 
The new data have many important clinical implications 


and appications. From the viewpoint of surgical anesthe- _ 


sia, it isessential to appreciate the importance of reducing 
natural preanesthetic anxiety and apprehension, because 
this preduces hyperexcitability of the central nervous 
system and a need for more anesthesia. This is best 
achievec by providing the patient with information, devel- 
oping rapport and confidence, engendering motivation, 
and givng positive suggestions prior to preanesthetic 
medicat-on. 

Since »ain is, in the final analysis, an emotional experi- 
ence recuiring consciousness, the patient under general 
anesthesia who reacts to the surgical incision by moving or 
by an in-*rease in heart rate and blood pressure or altera- 
tion of the ventilatory pattern is not having pain but is 
manifesting reflex responses to noxious stimulation. 
Under general anesthesia, reflex responses to some 
noxious stimuli (eg, sudden, intense stimulation of the 
mesente-y) are suppressed only by deep general anesthe- 
sia. Although muscle relaxants eliminate the reflex skel- 
etal musele spasm, they do not eliminate the reflex circu- 
latory, respiratory, or endocrine responses. In contrast, 
regional anesthesia prevents these reflex responses by 
interrupting the afferent and, often, efferent limbs of 
these reflexes. 

The new data take away the mystery of the efficacy of 
hypnosis and other forms of suggestion in relieving acute 
and chronic pain and in producing surgical anesthesia. It is 
likely that, through mental activity, impulses are sent 
down to the spinal cord that "close the gate" to noxious 
impulses. The new data also indicate how learning, culture, 
and ethric background influence not only the emotional 
and motivational dimensions of pain, but actually can 
diminish or increase the pain sensation. 

Similarly, the new scientific evidence helps to speeulate 
how acupuncture may produce surgical anesthesia. Recent 
studies in the People’s Republic of China show that stimu- 
lation of acupuncture points produces synaptic inhibition 
in the dersal horn, certain thalamic nerve cells, and the 
reticular formation." These inhibitory effects probably 
raise the pain tolerance threshold of certain patients. It is 
also likely that cultural and ethnic factors, early learning, 
and intease motivation provoked by political indoctrina- 
tion and national pride contribute to the analgesic process 
through «orticofugal influences. 

The rele of emotion and other psychological factors is 
suggested by studies entailing the use of a signal detection 
theory technique done by Chapman and co-workers.” They 
found that acupuncture, like nitrous oxide, influences both 
the sensery sensitivity to pain and the attitudinal bias, 
although the former much more than the latter, thus 
providing evidence that acupuncture probably involves 
primarily sensory effects, but also psychological changes. 
In some ndividuals, the peripheral and central inhibitory 
effects ame sufficient to block transmission of all afferent 
impulses-so that the patient feels no pain and manifests no 
reflex responses. In others, the inhibition is insufficient to 
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block the deep reflex responses and produces only anal- 
gesia and, in many instances, only hypalgesia. 


CHRONIC PAIN 

The mechanisms, physiopathology, and effects of chronic 
pain are much more complex and quite different than those 
described for acute pain. In contrast to acute pain, chronic 
pain persists much longer (weeks, months, or even years) 
than the natural course of an acute injury or disease, or is 
concommitant with a chronic disorder that may be pri- 
marily of somatic or psychological origin or both. Conse- 
quently, the relief of chronic pain is a much more difficult 
task and thus remains one of the major national and world 
health problems. The reasons for this serious health 
problem have been detailed elsewhere.*’ 


Characteristics 
Chronic pain is characterized by physiological, affective, 
and behavioral responses that are quite different than 
those of acute pain. When pain due to disease or injury 


persists, the immediate autonomic reflex responses become 


progressively less and, within a short period of time, 
disappear, probably because they are no longer useful. 
Many patients undergo a progressive physical deteriora- 
tion caused by disturbance in sleep and appetite and often 
by excessive medication, all of which contribute to general 
fatigue and debility. Sleep disturbances are likely to occur 
because of the patient's concern about the meaning and 
prognosis of the pain.” 

Many patients with chronic pain also undergo serious 
emotional, affective, and behavioral changes.***°° The 
anxiety of acute pain is replaced by reactive depression 
and hypochondriasis—two important characteristics of 
chronic pain, whether due to somatic or psychological 
factors. Some patients with pain due to known, unre- 
movable pathology (eg, arthritis, cancer) cannot give 
meaning or purpose to the pain and become depressed, and 
feelings of hopelessness, helplessness, and despair develop. 
These, like the sleeplessness, spiral to greater proportion as 
the patient goes from one doctor to another and from one 
clinic to another. 

Many patients become more and more preoccupied with 
the pain and gradually lose interest in social activities. The 
pain becomes a central focus and dominates their life. 
Eventually, the world of many patients with chronic pain 
centers around home, doctor's office, and pharmacy.” 

Behavioral changes are produced by medication pre- 
scribed in high dosages that may lead to intoxication, and 
by environmental factors. Some patients with chronic pain, 
especially that due to the environmental and emotional 
factors, manipulate their families, persons at work, and 
their physicians to prescribe multiple drugs and one useless 
operation after another. In addition to withdrawal from all 
social activity, many of these patients diminish their 
physical activities and spend much of their time in bed or 
lying down. 


Mechanisms 


The mechanisms of chronic pain are much more complex 
and probably involve prolonged dysfunctions of the neuro- 
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logical ard psychological substrates of pain. Since scien- 
tific data from humans with chronic pain are sparse, it is . 
necessary to rely on speculations and hypotheses. From a 
therapeutic viewpoint, it may be useful to classify the 
suggested mechanisms of chronic pain in a simplistie 
fashion into "peripheral," "peripheral-central," "central," 
and "psychological" mechanisms. k 

Peripheral Mechanisms.—These are probably responsible 
for chronic pain associated with chronic musculoskeletal, 
visceral, and vascular disorders such as arthritis, some 
forms of neoplasm, peptic ulcer, and coronary artery 
disease. The chronic pain may be due to persistent noxious 
stimulation of nociceptors or their sensitization or both. 
Sensitiza-ion is said to be caused by some of the pain- 
producing substances liberated from cellular breakdown, or 
through emotional factors. This may be the mechanism, in 
part, of migraine and pain due to myocardial ischemia. As 
mentioned above, Perl'' has recently shown that, once the 
high-threshold A delta and C fibers have been damaged or 
heated and are tested after the evoked discharge has died 
down, they have become sensitized so that light pressure or 
mild warming now evokes firing. Moreover, Wall and 
Gutnick," with the use of an experimental model by 
cutting rat sciatic nerves and allowing the cut end to 
regenera:e into a sealed polyethylene tube, studied the 
physiology and pharmacology of the fine sprouts in the 
neuroma. They showed that the partially damaged nerve 
membrar e and the sprouts within a neuroma became sen- 
sitive to norepinephrine, which is liberated in greater 
amounts as a result of sympathetic hyperactivity provoked 
by injury. They also showed that some of the modulation 
produced by stimulation of peripheral nerves resulted from 
the turnoff of abnormal peripheral nerve generators. 
Traditiorally, it has been believed that the pain of 
herniated disk, peripheral nerve injury, and other periph- 
eral neuropathy due to mechanical, neoplastie, and bio- 
chemical factors was caused by chronic stimulation of 
peripheral axons. A reinvestigation of this mechanism by 
Wall" casts doubt on the validity of this concept. 

Peripheral-Central Mechanisms.— These are probably re- 
sponsible for all of those chronic pain states in which there 
is an abrormal activity in both the peripheral and central 
portions of the somatosensory system. The following are 
among the hypotheses proposed: 

The "Vicious Circle" Mechanisms.—Initial injury pro- 
duces reflex responses that, in turn, produce abnormal 
changes in tissues that contribute to the noxious stimula- 
tion. The reflex skeletal muscle spasm contributes to the 
afferent barrage; the sympathetic hyperactivity causes 
vasospasm with a consequent sequence of ischemia, cellular 
damage, liberation of pain-producing substances, and 
sensitization of nociceptors to nonnoxious stimuli. The 
sympathetic hyperactivity also causes increased liberation 
of norepinephrine in nerve endings that then augment the 
firing in the small sensory fibers. One or all of these factors - 
cause persistent noxious stimulation that then causes 
abnormal firing patterns in closed, self-exciting neuron 
pools in the spinal cord, which in turn produce more intense 
reflex responses with consequent increased noxious stimu- 
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laticm** Thus, a vicious circle of pain, reflex response, and 
more? Dain is initiated and sustained. Invariably, psychalog- 
ical factors contribute to these mechanisms. 

ease of Peripheral Inhibition.—These mecharisms, 
based on the Melzack-Wall theory, have been invoked to 
exp an the chronic pain associated with certain peripheral 
nerve "disorders that reduce the number of active large 
fibers and a consequent loss of their inhibitory infl ence on 
synaptic transmission on dorsal horn cells. This mecharism 
has been suggested fcr: (1) painful peripheral neuropathies 
in waich there is an actual loss of large fibers, as in 
diabezes, postherpetic neuralgia, certain toxic meuro- 
pataies, and perhaps trigeminal neuralgia; and (2) painful 
diserders in which there is mechanical pressure on periph- 
era nerves. Since large fibers are more vulnerable to 
pressire than are small fibers, there is consequent loss of 
large fiber inhibition. Wall" has suggested that this may 
be -F= mechanism of pain associated with herniated disk, 
neapasm, and other disezses that mechanically impinge on 
axon. and peripheral nerves. 

Ceatral Biasing Mechanism.—An hypothesis somewhat 
releted to the preceding two is that of Melzack,"' by which 
he proposed to explain the pain of phantom limb, causzlgia, 
anc ether peripheral nerve injuries. It is based or. some of 
the zforementioned recent data pertaining to the neural 
systems that exert powerful inhibitory influences on 
varieus parts of the neuraxis. According to this coneept, a 
porton of the brain stem reticular formation acts as a 
cert-al biasing mechanism by exerting a tonic inhibitory 
infuence or bias on trarsmission at all synaptic levels of 
the .omatosensory system, including the "gate" ir the 
dors.| horn and at other levels of the neuraxis. This 
inFiFitory function of the central biasing mechanism is 
dependent in part on a normal sensory input. Loss o^ nput 
to che system, as occurs with peripheral nerve lesions and 
ampatation, weakens the inhibition and thus causes persis- 
tert pain. Emotional stress and certain drugs cam also 
imozir the efficacy of the biasing mechanism, this aggra- 
va-iag the spontaneous pain. Contrarily, increased seasory 
inp by mechanical stimulation or by direct eleccrical 
stimulation of the skin cr nerve would increase the irhibi- 
tian and decrease the pein. 

Melzack has used this concept to explain the therapeutic 
“eff cacy of peripheral tactile and electrical stimalation in 
phantom limb pain and causalgia, and as the mecianism of 
aeapuncture analgesia. He has also used the coneept to 
expohin the therapeutic efficacy of nerve blocxs im the 
tmeacment of causalgia and other reflex sympa-hetic 
dystrophies. The nerve block permits temporary return to 
normalcy by breaking up the activity in the self-sustaining 
neu-on pools, and thus produces relief of pain that may 
outlast the pharmacologic effect of the block. After the 
biecx has worn off, stimulation again triggers sustained 
accivity, but because of the time necessary for it to soread 
te asufficiently large number of neurons within the pools, 
pair relief outlasts the action of the local enesthetic. 
Moreover, the relief of pain permits increased ise ef the 
lim, which produces patterned, temporarily dispersed in- 
prt, particularly from the muscles that are ou: o? phase 
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with the rhythmically firing neuron pools and disrupt their 
activity. This delays resumption of self-sustaining firing. 
Denervation Hypersensitivity._To explain the pain, 


dysesthesia, and paresthesia that often accompany periph- , 
eral nerve injuries and complicate surgical interruption of 


pain pataways such as rhizotomy and chordotomy, Loeser 
et al," among others, have proposed that loss of normal 
sensory nput produces an abnormal firing pattern in the 
somatosensory system proximal to the deafferentation. In 
animal models, he found seizure-like abnormal firing 
patterns in deafferented dorsal root fibers and lateral 
caudate nucleus. He also has recorded high-frequency 
bursts d-stal to a spinal cord injury in a patient exhibiting 
paraplegic pain and flexor spasm. Black et al have shown 
similar abnormal firing patterns following trigeminal 
denervaion consequent to tooth pulp extraction and 
section »f the nerve. Since damage to a peripheral nerve 
causes ciromatolysis of ganglion cells, and since it has been 
shown taat chromatolytic motor neurons become hyperex- 
citable, Wall has suggested that peripheral nerve section 
produce» either a partial central deafferentation with 
consequent hyperexcitability, or a change of the location of 
central erminals. 

Central Pain Mechanisms.— Disease of certain parts of the 
central nervous system often produces what is generally 
referrec to as "central pain,” characterized by spontaneous 
burning aching pain, hyperalgesia, dysesthesia, and other 
abnormal sensations. Central pain often accompanies thal- 
amic lesions (so-called thalamic pain), surgical interruption 
of certain parts of the pain pathway, tabes dorsalis, and 
other painful diseases of the central nervous system.” 
Mechanisms of these disorders are not known, but it has 
been suggested that there is a loss of descending inhibitory 
influences, or that interruption of certain parts of the pain 
pathwa- disturbs the normal balance between the discrim- 
inative and motivational systems. 

Psychological Mechanisms.—In addition to the important 
role psychological factors play in chronic pain produced by 
injury or disease, in a significant number of patients, 
chronic pain primarily due to psychological factors 
develops. This group can be arbitrarily subdivided into four 
categor:es: (1) psychophysiologie mechanisms; (2) operant 
mechanisms; (3) psychogenic mechanisms; and (4) psychiat- 
ric mecnanisms.* ' 

Psychophysiologic (Psychosomatic) Mechanisms.—In 
some individuals, severe emotional stress, through psycho- 
physiolegic (corticofugal) mechanisms, produces skeletal 
muscle spasm, local vasoconstriction, visceral dysfunction, 
liberation of pain substances, or a combination of 
these." ^" One or more of these produces peripheral 
noxious stimulation, with its consequences of pain, reflex 
responses, and affective reactions, all of which aggravate 
the emotional stress. This, in turn, provokes more psycho- 
physiological impulses, thus sustaining the vicious circle of 
pain. This is probably the mechanism of tension headache 
and pæn due to spasms of muscles in the shoulder girdle, 
low back, and chest. Psychophysiologie mechanism has also 
been irvoked to explain migraine headache, in which emo- 
tional factors provoke the liberation of substances that 
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produce the characteristic vasoconstriction and vasodila- 
tion. It has long been appreciated that this is the probable 
mechanism of coronary artery disease, peptic ulcer, and 


„colitis, each of which is often accompanied by chronic 


pain. 

Operant Mechanism.—This mechanism, first proposed 
by Fordyce," is responsible in a significant number of 
patients in whom chronic pain behavior develops following 
a disease or injury that often is of a minor nature. The 
initial injury provokes operant responses and pain be- 
havior on the part of the patient that are reinforced by 
favorable consequences or reactions on the part of those 
important to the patient. Thus, a husband who for years 
has been inattentive to his wife becomes solicitous and 
concerned, and gives special attention when she sustains 
an injury—favorable consequences that reinforce her pain 
behavior. This concept involves well-established principles 
of operant conditioning that state that behavior is subject 
to the influence of, or under the control of, learning factors, 
and te a considerable degree is governed by consequences 
in the environment. 

Chronic pain behavior continues as long as the conse- 
quences are favorable, and eventually becomes indepen- 
dent of the underlying pathology and persists even after 
the original pathogenic factor is gone. Under such condi- 
tions, a "pain habit" that is real and is readily accounted 
for by learning or conditioning has developed. The impor- 
tant therapeutie implieations are that, to change the 
chronie pain behavior, it is necessary to elimirate the 
favorable consequences that are acting as positive rein- 
forcers to the behavior, rather than to seek out and try to 
eliminate underlying pathology. 

Mechanisms of "Psychogenic" Pain.—A significant num- 
ber of patients who have chronic pain have what is 
traditionally referred to as "psychogenic" pain, which 
really means pain due to psychologic causes. It deserves 
strong emphasis that these patients are not imagining the 
pain, but that the pain is as real as and is felt and described 
in much the same way as "somatogenic" pain. The differ- 
ence between these two major groups is that psychogenic 
pain is less adequately explained in physical terms. In view 
of this, Sternbach” suggested the definition that "psy- 
chogenic pain" refers to "pain which is better understood 
in psychologic than in physical language." The psychody- 
namics of “psychogenic” pain have been detailed by Stern- 
bach. Briefly, in these patients’ early lives, pain was 
associated with anxiety and fear of bodily harm and loss of 
love. Later, the experience of one evokes the sensation of 
the other: pain provokes "unnecessary anxiety," or anxiety 
can cause "psychogenic pain." Anxiety is the affect asso- 
ciated with the experience of acute pain. When what is 
feared actually does come to pass, depression replaces 
anxiety. Psychogenic pain symbolizes conflict among 
unmet emotional needs, internal prohibition, and external 
realities. 

Psychiatric Mechanisms.— Chronic pain is occasionally a 
symptom of depression, hysteria, or other psyehiatric 
disorders. The psychodynamies of these are described by 
Merskey and Spear.” 
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COMMENT 


These suggested pain mechanisms provide a basis for the 
effective ise of some of the older methods of pain behavior, 
including counter-irritation, massage, and cupping. It is 
probable that these procedures stimulate sensitive, low- 
threshold mechanoreceptors that are part of the large-fiber 
system, end cause an increase in their activity, which in 
turn send antidromic impulses distally to turn off or silence 
the discharge of the small-fiber terminals, carry impulses 
to the spinal cord whereby presynaptic and postsynaptic 
inhibitior prevent pain or at least diminish it, or both. The 
recent introduction of electrical stimulation applied to the 
skin, nerves, or certain parts of the neuraxis is also based 
on stimulation of large peripheral fibers or in the brain 
stem. It is reasonable to predict that these procedures will 
have a role in treating patients with certain types of 
chronic pain. 

The corcepts of pain mechanisms help to better explain 
the prolonged relief produced by temporary nerve blocks 
for causalgia and other reflex sympathetic dystrophy, 
myofasciel] syndromes with “trigger points,” and other 
painful cenditions caused by "vicious circle” and distur- 
bance of normal central biasing mechanisms. The new data 
also help ts to understand why rhizotomy, chordotomy, and 
other neurosurgical operations and neurolytic blocks with 
alcohol or 5henol do not always produce permanent relief of 
chronic, nonmalignant pain. The many pathways and the 
complex mechanisms involved, especially those in the 
central n2rvous system, virtually preclude permanent 
relief. Moreover, prolonged or permanent interruption of 
peripheral axons, dorsal roots, or central afferent fibers 
eventually produces denervation hypersensitivity, dyses- 
thesia, and other sensory disturbances. Therefore, these 
procedures are most useful in patients with cancer pain 
and a short life expectancy. 

Pain can be decreased in many patients eee aaa 
the motivational, affective, and cognitive fa In addi- 
tion to the greater interest in the use of hypnosis for the 
treatment of patients with chronic pain, the new data have 
encourage trial of biofeedback and other techniques that 
produce mental and physical relaxation. In patients in 
whom operant mechanisms are responsible for the chronic 
pain behavior, the operant conditioning program is grati-” 
fyingly effective." Finally, in patients with chronic pain 
associated with depression, antidepressant drugs are an 
important part of therapy. Traditional psychotherapy has 
proven disappointingly ineffective in treating patients 
with chronic pain of primarily psychologic origin. 

Many petients with chronic pain problems require the 
knowledge and expertise of several different specialists 
who work as a well-coordinated team. This multidisciplin- 
ary team approach is discussed in a later article. 
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If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape” (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia. 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis. transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported [111475S] 


Additional information available to the 
profession on request. 


: Eli Lilly and Company 


Indianapolis, Indiana 46206 
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(diazepam) 


* three clinically useful pharmacologic properties 
e an impressively wide range of clinical applications 


e unmatched flexibility in its dosage forms and 
strengths 


* a distinct pharmacokinetic profile that includes 
diazepam and three active metabolites 


Before prescribing, please consult complete product information, a summary of 
which follows: 


Indications: Tension and anxiety states; somatic complaints which are concomitants 
of emotional factors; psychoneurotic states manifested by tension, anxety, ap- 
prehension, fatigue, depressive symptoms or agitation; symptomatic relief of acute 
agitation, tremor, impending or acute delirium tremens and hallucinosis due to 
acute alcohol withdrawal; adjunctively in: relief of skeletal muscle spasm due to 
reflex spasm to local pathology; spasticity caused by upper motor neuron disorders; 
athetosis; stiff-man syndrome. Oral form may be used adjunctively in convulsive 
disorders, but not as sole therapy. /njectable form may also be used acjunctively in: 
status epilepticus; severe recurrent seizures; tetanus; anxiety, tension or acute stress 
reactions prior to endoscopic/surgical procedures; cardioversion. 


Contraindications: Tablets in children under 6 months of age; known hyper- 
sensitivity; acute narrow angle glaucoma; may be used in patients with open angle 
glaucoma who are receiving appropriate therapy. 


Warnings: As with most CNS-acting drugs, caution against hazardous occupations 
requiring complete mental alertness (e.g., operating machinery, driving). Withdrawal 
symptoms (similar to those with barbiturates, alcohol) have occurred following 
abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, vomiting, 
sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under care- 
ful surveillance because of predisposition to habituation/dependence. 


Usage in Pregnancy: Use of minor tranquilizers during first trimester 
should almost always be avoided because of increased risk of congenital 
malformations, as suggested in several studies. Consider possiLility of 
pregnancy when instituting therapy; advise patients to discuss therapy if 
they intend to or do become pregnant. 


ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS 
depressants. 


Not of value in treatment of psychotic patients; should not be employec in lieu of 
appropriate treatment. When using oral form adjunctively in convulsive disorders, 
possibility of increase in frequency and/or severity of grand mal seizures may require 
increase in dosage of standard anticonvulsant medication; abrupt withdrawal in 
such cases may be associated with temporary increase in frequency and/or severity 
of seizures. 


INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, local irritation, 
swelling, and, rarely, vascular impairment when used I.V.: inject slowly taking at 
least one minute for each 5 mg (1 ml) given; do not use small veins, i.e , dorsum of 
hand or wrist; use extreme care to avoid intra-arterial administration or 2xtravasation. 
Do not mix or dilute with other solutions or drugs, or add to l.V. fluids. 


Administer with extreme care to elderly, very ill, those with limited pulmonary reserve 
because of possibility of apnea and/or cardiac arrest; concomitant use »f barbitu- 
rates, alcohol or other CNS depressants increases depression with increased risk of 
apnea; have resuscitative facilities available. When used with narcotic enalgesic 
eliminate or reduce narcotic dosage at least 1/3, administer in small increments. 
Should not be administered to patients in shock, coma, acute alcoholic intoxication 
with depression of vital signs. 


Has precipitated tonic status epilepticus in patients treated for petit mal status or 
petit mal variant status. 


Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred 
following abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, 
vomiting, sweating). Keep addiction-prone individuals under careful surveillance 
because of predisposition to habituation/dependence. Not recommenced for OB 
use. 


Efficacy/safety not established in neonates (age 30 days or less); prolorged CNS 
depression observed. In children, give slowly (up to 0.25 mg/kg over 3 minutes) to 
avoid apnea or prolonged somnolence; can be repeated after 15 to 30 minutes. If no 
relief after third administration, appropriate adjunctive therapy is recommended. 


Precautions: If combined with other psychotropics or anticonvulsants, carefully 
consider individual pharmacologic effects—particularly with known compounds 
which may potentiate action of Valium (diazepam), j.e., phenothiazines, narcotics, 
barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in 
highly anxious patients with accompanying depression who may have suicidal ten- 
dencies. Observe usual precautions in impaired hepatic function; avoic accumula- 
tion in patients with compromised kidney function. Limit oral dosage to smallest 
effective amount in elderly and debilitated to preclude ataxia or oversecation (initially 
2 to 2V» mg once or twice daily, increasing gradually as needed or tolerated). 


INJECTABLE: Although promptly controlled, seizures may return; readminister if 
necessary; not recommended for long-term maintenance therapy. Laryngospasm/ 
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2-mg, 5-mg, l0-mg scored tablets 
2-ml Tel-E-Ject disposable syringes 


2-ml ampuls > Smg/ml 
I0-ml vials 


increased cough reflex are possible during peroral endoscopic procedures; use 
topical anesthetic, have necessary countermeasures available. Hypotension or mus- 
cular weakness possible, particularly when used with narcotics, barbituratesor 
alcohol. Use lower doses (2 to 5 mg) for elderly/debilitated. 


Adverse Reactions: Side effects most commonly reported were drowsiness, :atigue, 
ataxia. Infrequently encountered were confusion, constipation, depression, diplopia, 
dysarthria, headache, hypotension, incontinence, jaundice, changes in libido, 
nausea, changes in salivation, skin rash, slurred speech, tremor, urinary retention, 
vertigo, blurred vision. Paradoxical reactions such as acute hyperexcited states, 
anxiety, hallucinations, increased muscle spasticity, insomnia, rage, sleep distur- 
bances and stimulation have been reported; should these occur, discontinue drug. 


Because of isolated reports of neutropenia and jaundice, periodic blood courts, liver 
function tests advisable during long-term therapy. Minor changes in EEG patterns, 
usually low-voltage fast activity, have been observed in patients during and after 
Valium therapy and are of no known significance. 


INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, syncape, 
bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, neutropenia. 
In peroral endoscopic procedures, coughing, depressed respiration, dyspnea, 
hyperventilation, laryngospasm/pain in throat or chest have been reported. 


Dosage: Individualized for maximum beneficial effect. 


ORAL—Adults: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. toqw.d.; 
acute alcohol withdrawal, 10 mgt.i.d. orq.i.d. in first 24 hours, then 5 mg t.i.d. or 
q.i.d. as needed; adjunctively in skeletal muscle spasm, 2 to 10 mgt.i.d. or qy.d.; 
adjunctively in convulsive disorders, 2 to 10 mg b.i.d. tog.i.d. Geriatric or debilitated 
patients: 2 to 2V» mg 1 or 2 times daily initially, increasing as needed and tolerated. 
(See Precautions.) Children: 1 to 2V» mgt.i.d. or q.i.d. initially, increasing as aeeded 
and tolerated (not for use under 6 months). 


INJECTABLE; Usual initial dose in older children and adults is 2 to 20 mg I.M. ar I.V., 
depending on indication and severity. Larger doses may be required in somecondi- 
tions (tetanus). In acute conditions injection may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is usually satisfactory. Lower doses (usually 2 to 5 mg) 
with slow dosage increase for elderly or debilitated patients and when sedative drugs 
are added. (See Warnings and Adverse Reactions.) 


For dosages in infants and children see below; have resuscitative facilities available. 
I.M. use: by deep injection into the muscle. 


I.V. use: inject slowly, take at least one minute for each 5 mg(1 ml) given. Donot use 
small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid intra-arterial 
administration or extravasation. Do not mix or dilute with other solutions or drags; do 
not add to l.V. fluids. 


Moderate psychoneurotic reactions, 2 to 5 mg I.M. or I.V. and severe psychomeurotic 
reactions, 5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if necessary; acute alcoholic 
withdrawal, 10 mg I.M. or I.V. initially, then 5 to 10 mgin 3 to 4 hours if necessary. 
Muscle spasm, in adults, 5 to 10 mg I.M. or I.V. initially, then 5 to 10 mgin 3:04 
hours if necessary (tetanus may require larger doses); in children, administer*. V. 
Slowly; for tetanus in infants over 30 days of age, 1 to 2 mg I.M. or I.V., repeatevery 3 
to 4 hours if necessary; in children 5 years or older, 5 to 10 mg repeated ever; 3to 4 
hours as needed. Respiratory assistance should be available. 


Status epilepticus, severe recurrent convulsive seizures (I.V. route preferred). 5 to 
10 mg adult dose administered slowly, repeat at 10- to 15-minute intervals up to 30 
mg maximum. Repeat in 2 to 4 hours if necessary keeping in mind possibility-of 
residual active metabolites. Use caution in presence of chronic lung disease er 
unstable cardiovascular status. Infants (over 30 days) and children (under 5 vears), 
0.2 to 0.5 mg slowly every 2 to 5 min., up to 5 mg (I. V. preferred). Children 5 years 
plus, 1 mg every 2 to 5 min., up to 10 mg (slow I.V. preferred); repeat in 2 to 4 hours 
if needed. EEG monitoring may be helpful. 


In endoscopic procedures, titrate I. V. dosage to desired sedative response, generally 
10 mg or less but up to 20 mg (if narcotics are omitted) immediately prior to 
procedure; if I.V. cannot be used, 5 to 10 mg I.M. approximately 30 minutes prior to 
procedure. As preoperative medication, 10 mg l.M.; in cardioversion, 5 to 15 mg l.V. 
within 5 to 10 minutes prior to procedure. Once acute symptomatology has been 
properly controlled with injectable form, patient may be placed on oral form ifturther 
treatment is required. 


Management of Overdosage: Manifestations include somnolence, confusion coma, 
diminished reflexes. Monitor respiration, pulse, blood pressure; employ general 
supportive measures, |.V. fluids, adequate airway. Use levarterenol or metaraminol 
for hypotension, caffeine and sodium benzoate for CNS-depressive effects. Dialysis 
is of limited value. 


Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose* (unit 
dose) packages of 100, available in trays of 4 reverse-numbered boxes of 25, and in 
boxes containing 10 strips of 10; Prescription Paks of 50, available singly and in 
trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® (dispos- 
able syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, compounded 
with 40% propylene glycol, 10% ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as preservative. 

Roche Laboratories 

Division of Hoffmann-La Roche Inc. 

Nutley, New Jersey 07110 
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Symposien on Pain 


Psychological Aspects 


of Pain Patient Treatment 


- €. Richard Chapman, PhD 


€ Acute and chronic pain complaints are in part determined by 
psychological factors unrelated to disease or trauma. Suffering 
associated with acute pain is greatly influenced by the anxiety of 
the patiert, and it can be best managed by helping him form 
useful Gesensive attitudes toward the pain he will experience. 
Chronic pain, in contrast, tends to be linked to personality 
problems and payoffs in the home and job situation for adopting 
a sick rcie. Both pain states may be usefully construed as 
problems:of perceptual distortion. A model for the perception cf 
pain is peesented and suggestions for applying psycholegicel 
considerations in the diagnosis and management of pain states 
are offered. 

(Arch Surg 112:767-772, 1977) 


BU. of pain is a problem of major significance 
, im almost all medical specialties. Broadly speaking, 
pain proolems may be divided into two classes, acute and 
chronic." Acute pain is that associated with a traumatic 
event er a disease, and it tends to subside as the healing 
process »rogresses. Chronic pain, ir. contrast, is a problem 
of several months’ duration that has proved refractery to 
eonventonal medical therapies. This report is concerned 
with acute and chronic pain states and the role of psyche- 
logical tactors in the diagnosis and treatment of these 
problems. It presents a model for the human pain experi- 
ence thet integrates a scientific perspective on pain with 
behavio-al patterns commorly observed in pain patients. 


THE ACUTE PAIN EXPERIENCE: 
THE ROLE OF ANXIETY 


Acute pain rarely, if ever, exists in the absence of 
emotiors, and it is often the experience of negative 
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emotional arousal, eg, anxiety, that provides the more 
influential Grive state in an individual with pain. While 
anxiety may result from interpersonal conflict, early condi- 
tioning, dowble-bind decision conflicts, perceived personal 
inadequacy, etc, most surgical patients suffer from antic- 
ipatory anxiety about the pain and stress of surgical 
recovery.'* Anxiety is a significant problem in the surgical 
situation, and it has been emphasized that the supportive 
drugs administered to surgical patients are given to 
control anxiety, and not only to alleviate pain.^ — 

Because patients are anxious about the impending 
stress, they tend to build cognitive defense systems prior 
to the surgery experience. Research conducted on surgical 
patients’ has suggested that many individuals construct 
“blanket immunity” defenses for themselves before an 
operation, ie, maladaptive self-reassurances such as "noth- 
ing will ever happen to me" are common. Unexpected 
stresses or pain are poorly handled by these patients, and 
major anxiety onsets follow such unforeseen problems. 
Other patients construct a "partial immunity" that is more 
resistant te experiences of pain. For example, a patient 
might resolve the following: "I shall probably feel some 
pain, but it will do me no real harm. I? it becomes severe, I 
ean tell someone and he will see that I get an injection that 
will contre! it." Thus, this type of patient decides in 
advance to accept a certain amount of stress before he 
concludes that there is something in the situation that 
should be interpreted as threat. It has been observed that 
too little information about the impending surgery results 
in patient resentment afterwards, presumably because it 
prevents tae patients from developing defenses against 
anxiety. 

Researck indieates that the presentation of extensive 
information about the surgical procedure, the anesthesia, 
and recovery provides raw materials for the individual 
from which he can construct his own psychological coping 
mechanisms. Fewer pain complaints are evident in 
patients receiving threat-relevant information before 
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surgery.‘ Advanced descriptions of sensory changes to be 
experienced may be as important as procedural instruc- 
tions, however. In hospital experiments where patients 
were prepared instructionally for endoscopic examinations 
by a description of expected unpleasant sensations, they 
required less psychotropie medication than patients not so 
prepared.' These studies suggest that instruction may 
allow the individual subjected to tissue stress to develop 
substantial cognitive defenses that enable him to with- 
stand pain more readily. In addition to instructional prepa- 
ration factors, the patient under stress may be affected by 
the social situation that surrounds him, ie, his responses to 
injury may be affected by the emotional expressions made 
by others in his presence.‘ 

In short, much of the anxiety associated with surgery is 
due to the uncertainty the patient faces in the situation 
and the interaction of this uncertainty with the possibility 
of severe pain. Uncertainty can be controlled by informa- 
tive instructions, and the suffering reactions of patients, 
usually assumed to be direct consequences of intense pain 
sensations, are to a large extent emotional reactions to 
uncertainty and the psychological distress that results 
from an inability to form appropriate attitudinal defenses 
against the surgical assault. In studying surg:cal recovery 
or other situations involving acute pain, it must be borne in 
mind that patients do not react only to tissue damage per 
se; rather, they respond to the threats inherent in the social 
and personal situation as they have defined it. 


THE CHRONIC PAIN SYNDROME 


Chronic pain problems differ widely in history, in 
anatomical location, in duration, and in temporal charac- 
teristies. However, a common set of behavioral patterns 
characterizes a large number of pain patients. A syndrome 
for chronic pain might be defined in behavioral terms in 
the following manner: 

1. There is persistence of pain complaints and pain 
behaviors (restriction of activity, drug ingestion, postural 
changes, etc) in spite of medical intervention and the 
passage of time. 

2. Many pain patients are characterized by extreme 
abuse of medications and multiple surgical experiences, 
nearly all of which are ineffectual. 

3. In many individuals, the organic pathology defined by 
thorough diagnostic procedures fits the extent of suffering 
demonstrated by the patient rather poorly. 

4. Chronic pain patients are characterized by significant 
suffering and an inability to attach satisfactory meaning 
to the presence and persistence of the pain.? 


Interpersonal Effects of Chronic Pain 


Because it is assumed to signal disease or injury, pain 
has a major impact on the social environment of the 
patient. Cultural factors lead friends, acquainzances, and 
others to behave in a considerate, nurturing manner to an 
individual in pain. When a pain state is chronic, the social 
impact of pain expression can be enormous, changing the 
role of the patient in the community, in the family, and 
among friends. 
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If activities are restricted or normal job performance 
becomes impossible, the identity of the patient undergoesa 
change, as does his social status. Many individuals feel 
shamed, experience of a profound sense of loss at ümiting 
changes in social role, and suffer a serious diminution in 
self-esteem. Others find that the pain experience lends 
structure and identity to their otherwise * unstable, 
unhappy lives, and they find positive gains associated with 
the pain experience. Indeed, the impact of pain on the 
sufferer is highly complex, and vast differences may be 
observed among patients. All of the issues that affect the 
life of the patient also act to shape the perceptual event 
itself from moment to moment, and the reaction of a 
patient to nociceptive input is altered by the social and 
personal meaning that the input has for the individual. 


A MODEL FOR THE HUMAN PAIN EXPERIENCE 


Human pain is a complex event that is best described as 
a multidimensional phenomenon. Four dimensions are 
accounted for here (Figure). The first is that of noxious 
sensory input. The nucleus of the pain experience is, of 
course, a sensory input generated by receptors that detect 
injury, tissue distress, toxicity, ischemia, or other disease 
processes. 

The second dimension is termed the motivztional- 
emotional dimension. In the conscious individual, emotion- 
al and motivational changes occur concomitantly with the 
sensory input, so that the individual feels aroused, perhaps 
fearful, and is motivated to behave in such a way that the 
noxious input is terminated as soon as possible. Beecher’? 
has emphasized that the emotional aspect of the pain 
experience cannot be meaningfully separated frcm the 
sensory input in the perspective of the physician. 

Conceptual or judgmental changes also occur with 
noxious sensory input, and, hence, a conceptual-judgmental 
dimension is postulated. The individual integrates his 
experiences with past experiences, specific expectations in 
the immediate situation, and payoffs or losses associated 
with the experience, and he evaluates the threat inherent 
in the situation. 

There is also a social-cultural dimension to the human 
pain experience. Individuals rarely undergo pain alone. 
Even when this occurs, people respond to noxious input in 
terms of their social position, identity, and the behavior 
expectations that others hold for them. Injury and the 
awareness of pain itself have a major impact on the social 
environment of the person, modifying the behavior of 
significant others and altering the course of social interac- 
tion. Cultural factors related to age, sex, and race also act 
to determine the nature of the pain experience. These 
factors are subsumed under the social-cultural dimension. 

The dynamic interrelationship of the three behavioral 
factors with noxious sensory input is illustrated in the left 
part of the Figure. A change in any one factor tends to 
modify all of the others. For example, a shift in attention 
(a change in a conceptual-judgmental aspect of pain) could 
increase the efficiency of processing noxious sensory 
signals. In some instances, such as angina pectoris, motiva- 
tional-emotional changes leading to heightened activity in 
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Left, Conceptual scheme for human pain experience. Center. Pain model presented as pain 
pyramid. Right, Human pain experience defined in terms of pain pyramid (ME indicates 
motivational-emotional; SC, social-cultural; CJ, conceptua-judgmental; and NSI, noxious 


sensory input). 


the autonomic nervous system could increase the cardiac 
work œd, thereby increasing the ischemia of myoeardial 
tissues and activating pain receptors. Similarly, social 
factors such as role performance may lead the injured 
individwal to behave in such a way that activity levels or 
postural change increase noxious sensations. The three 
factors tend to modify one another as well as sensory input 
from moment to moment. 

The liagram in the Figure could be represented as a 
pyramid that has the three factors at each corner of ‘ts 
base and noxious sensory input at its apex. The construc- 
tion of a pyramid defines three planes, which are evidert in 
the center part of the Figure. 

The side of the pyramid defined by noxious sensory 
input. :ocial-cultural factors, and motivational-emotional 
factors could be defined as social suffering. Tha: is, it 
represents the social role assumed by the individual in 
pain. This facet of the pyramid represents pain in a patient 
as it is expressed to others. The right side of the Figure 
illustrates the identification of the faces of the pyramid. 
The t-iangle defined by motivational-emotional, con- 
ceptua-judgmental, and noxious sensory factors could be 
definec as personal suffering, and this reflects probiems of 
anxiet-, anger, and depression. 

The third plane, defined by social-cultural, noxieus 
senscr-, and conceptual-judgmental factors, determines 
the individual’s personal definition of the problem. 
Patiencs with disease inevitably form a conceptual scheme 
that aecounts for why they have a problem and that 
determines how they intend to cope with that problem. For 
exampe, an aggressive, successful executive who experi- 
ences -epeated bouts of crushing retrosternal pain may 
choose to deny the entire experience, or to blame it on 
indigestion or lack of exercise. Such denial of symptoms is 
commen in certain classes of cardiac patients." 

In contrast, a patient with low back pain may attend 
closely to the noxious inpuz and define that problem as the 
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sole consesuential problem in his life (even though he is 
surrounded by a host of marital, employment, and financial 
difficulties). While the executive may define himself as 
tough, persevering, and invulnerable, the patient with low 
back pain may choose to define himself as the hapless and 
pitiable vietim of an undeserved accident who merits the 
concern and extended attention of the medical community 
and special consideration from family and friends. The 
way each patient presents his pain problem to a physician 
is defined by his personal definition of the problem. 

The patient with pain will almost never give a cold, 
objective account of his symptoms similar to that described 
in textboeks. The physician must encounter the patient's 
suffering, uncertainty, and unhappiness as well as a report 
of noxious input that is often less than reliable. The model 
presented in the Figure suggests that it is most useful to 
examine all aspects of the patient's problem, rather than to 
focus only on the apex of the problem, the noxious sensory 
input. 

It is clear from the model that psychological factors are 
very impertant in the diagnosis of pain states, and the 
model suggests that such factors are also eritical for 
adequate treatment of pain problems in most instances. 


PSYCHOLOGICAL FACTORS 
IN DIAGNOSIS OF PAIN PROBLEMS 


A traditional approach to pain problems, particularly 
chronic pain states, is to define the patient’s pain as either 
organic or psychogenic. It is clear without extensive elabo- 
ration why this dichotomy does not fit the model described 
above, which assumes that all perceptual experiences have 
a physiolegical basis and that all physiological stresses 
have a psychological effect. It is difficult to meaningfully 
separate these two factors. In a minority of cases, it is 
useful to label pain as primarily psychological or primarily 
physiological, but such patients are relatively infrequent. 
It is most practical to appreciate the severity of pathology 
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in each aspect of the individual under examinztion. 

À common error on the part of many physicians is that of 
labeling as psychogenic the pain of a patient who has no 
discernible organic disease findings. Not only does the 
physieian run the risk of missing a critical sign, but it is 
incorrect to label a problem psychogenic in the absence of 
any psychopathological evidence. In order to correctly label 
pain as psychological, it is necessary for the patient to have 
significant abnormal findings on psychologic tests, such as 
the Minnesota Multiphasic Personality Inventory, abnor- 
mal findings following psychological or psychiatric inter- 
view, or physiological evidence of an organic disease state 
that alters the mentation and conscious awareness of the 
sufferer. It must be noted that most people have a certain 
amount of physiological disease, especially older persons. 
Similarly, most individuals have a certain amount of 
personality weakness or psychological illness. As with 
organic pathology, psychological problems mus: be evalu- 
ated to determine whether the suffering and illness 
behavior appropriately fit the nature of the psychopathol- 
ogy. 

It is not uncommon in the treatment of chronic pain 
patients to find an individual who has an invaliding 
problem with minimal physiological pathology, but this 
does not imply that he must have psychological pathology. 
Psychological tests or interviews are necessary to ascertain 
psychopathology, but in many instances these will show 
personality weaknesses no more impressive than the minor 
physiological problems. If this occurs, then the patient may 
have one or more of the following: (1) undetected pathol- 
ogy, which may be either primarily physiological or 
primarily psychological; (2) a stress response to one or more 
precipitating life events; or (3) symptoms that are under 
the control of the environment. The last case is especially 
likely if the patient has overused medical resources, medi- 
cation, surgery, and visits to physicians. The latter two 
points require further elaboration. 


Pain as a Consequence of Psychosocial Stress 


Prolonged stress may precipitate illness including 
persistent pain, even in emotionally mature persons. Death 
of a loved one (especially prolonged sickness and death, 
such as that related to cancer), financial crisis, personal 
failures, marital conflicts, stresses in employment, and 
other factors may occur in rapid succession at a given point 
in an individual’s life. The patient may deny being “set 
back” emotionally or psychologically by any of these 
factors. Yet, he has pain that defies explanation. This does 
not mean that the pain is “psychogenic.” The pair. may be a 
stress-induced problem that has a physiological reality, a 
peptic ulcer being one example. 

A host of atypical musculoskeletal, visceral, metabolic, 
endocrine, and neurological disorders may occur in 
response to prolonged stress or summated stressful life 
events. It is critical to pinpoint the cause(s) of the patient's 
symptoms, and this requires a review of the significant 
experiences occurring during the preceding two or three 
years prior to the onset of the pain. Holmes and Masuda” 
and other of his associates have developed a scale that 
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prediets the likelihood of disease based on stressful life 
events. While their work has not dealt directly with 
problems of pain, their extensive research emphasizes the 
significant role of precipitating stressful life events in the 
onset of disease and in seeking medical help. 


Pain Maintained by Social Environment* 


While it is generally assumed that pain occurs secondary 
to disease, trauma, or other pathological forces, Fordyce” 
has emphasized how the behavior associated with the 
human pain experience may come to be under the control 
of the social environment of the sufferer. Such changes in 
behavior and personality may be explained effectively in 
the language of learning theory, but this need not be 
detailed here. However, it is useful to consider that many 
people find that pain and invalidity improve the overall 
quality of life for them. The following consequences of pain 
can make invalidity and pain behavior a worthwhile style 
of life for certain individuals: 

l. The social identity of the sufferer is clarified. Certain 
individuals in American society have difficulty defining an 
adequate social identity for themselves on the basis of 
employment, community, or family relationships. Inability 
to identify with a profession or employable skill, change in 
marital status, and the lack of personal acquaintance and 
family ties lead some individuals to feel alienated or apart 
from society. The role of a chronic invalid, who is linked to 
certain well-known doctors and major medical institutions, 
tends to stabilize and crystalize the identity of the 
sufferer, so that who he is and what he does in life becomes 
unambiguous. 

2. Social role is defined for the invalid and for others 
surrounding him. Certain individuals have a paucity of 
social skills as well as a problem of identity that makes it 
difficult for them to relate to other people. They are unsure 
of how to behave in relation to strangers, authority figures, 
and even family members. The role of an invalid in pain 
makes very clear what patterns of behaviors they are 
allowed to assume, and also what behaviors can be excluded 
without criticism from others." A by-product of this 
change is that the expectation of society for the sufferer to 
engage in constructive, wage-earning work is nullified, 
and hence the patient is freed from many burdensome 
social responsibilities that he might normally have diffi- 
culty meeting. 

3. Emotional and attentional needs of the sufferer are 
met. Many individuals are lonely and unable to obtain 
normal affection and attention from others, such as family 
members and close associates. Chronie suffering with pain 
and invalid behavior elicits nurturance and attention from 
other people, thus meeting these basic human needs. These 
factors are discussed in greater detail by Fordyce'* and 
Sternbach.? 

4. The individual's daily routine is structured by the 
invalid role. One by-product of a successful career is that an 
individual has a structure for his daily routine and a set of 
social behaviors in which he can engage, with very little 
uncertainty about how to act. Many people experience 
substantial uncertainty about how to structure their time 
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in sueF a way that they feel their actions are important, 

.meanirgful, and necessary. The adopting of an invalid role 
brings with it a series of doctor visits, a set of invalid 
rituais “such as medicine ingestion and rest schedules), and 
a basis on which to make plans from day to day a»out 
personal and family activities. Such actions are immune 
from ctticism by others. 

5. Many invalids find a group of peers among whom 
each may achieve satisfying relationships and status. Some 
patien-s who engage in repetitive doctor visits, medieine 
ingeston, and invalid activities meet other people with 
similar styles of life. This generates friendship, sharing, 
mutca understanding, and a meaningful relationship. 
Sufferers may achieve a certain status in the eyes of cther 
pair irvalids based on the number of surgical procedures 
undergone without pain relief, the potency and number of 
the medicines that need to be ingested, and the importance 
of the »linies or private physicians who have failed to help 
alleviate the suffering. 

6. Financial security may be attained by invalicity and 
pain. Many people find that the onset of disease or treuma 
leads o compensation payments that approximate their 
earnakle income from gainful employment. Often, the 
seeuri-y associated with compensation payments is much 
greater than that asseciated with the job, which is often 
deemed as oppressive and unpleasant by the worker. A 
sign:fieant number of patients seek medical help Żor pain 
assoei.ted with an accident or injury, and they have 
litigat on pending that may lead to a substantial financial 
gain. 

Scme patients are thus socially and economically better 
off "si-k" than they ever were while healthy. This does not 
mean that such people "fake" their pain states. Rather, 
they end to protect and nurture pain problems from 
natur=l healing by restricting exercise, abusing medi- 
cations, undergoing operations that legitimate the pain 
and tEat cause new problems, and by obsessively focusing 
attention on minor, uncomfortable bodily sensa-ions. 
Nearl* all suffer from disturbed biorhythms such as sleep 
loss, musculoskeletal aches and pains including postural 
streses, and medicinal side effects. Some have iatrogenic 
disease from exploratery and therapeutic surgical 
procedures. These patients are a minority in any practice, 
but they are encountered more often than other minorities 
in medicine because of their proclivity for doctor visits. 
Such individuals may be considered career invalids and 
shoule be treated differently than other patients. 


GUIDELINES FOR DIAGNOSIS 
OF PAIN STATES 


In ight of the preceding considerations, the following 
questons are useful guidelines for diagnosis of pain 
patients: 

L How much has the pain problem disrupted the 
patiext’s normal behavior pattern? This is best answered 
by asing the patient to fill out a diary of what he does 
hour dy hour for several days at home. Critica. factors 
inclaee "up time” (the amount of time that the patient is 
up amd active) vs “down time” (the amount of time he 
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spends resting or reclining), changes in sleep patterns, 
reduction in sexual activity, changes in normal recreational 
behaviors, and changes in social activity. These factors 
indicate the extent of invalidity for a given patient, and 


they help to define the social suffering aspect of the ' 


problem as described in the center and right parts of the 
Figure. 

2 How well does the organie pathology fit the illness 
behavior of the patient? If the social suffering behavior 
exceeds the disease, then it is likely that the problem is 
linked in some way to the patient's social environment. It is 
eritieal to inquire about the reaction of family members to 
the patient's pain problem, any compensation or financial 
advantages to be gained from the visit to a doctor or from 
the treatment the patient is seeking, and ways in whieh the 
occurrence of pain gives the patient control over other 
individuals or other institutions that affect his life. His 
visits should be evaluated against the background of his 
previous surgeries, medication usage, and physician 
contacts. 

3. What were the events preceding and surrounding the 
onset, and exacerbation of the pain problem? Inquiries 
should be made about changes in the patient's family, job, 
or living situation over a period of two or three years prior 
to his visit. Has there been the death of one or more loved 
ones? Have there been marital problems or a divoree? Has 
the patient changed employment or taken on new respon- 
sibilities in his job? Is there any indication of personal 
failure, financial crisis, or even a significant "positive" 
change in the patient's life, such as a new marriage or the 
birth of a child? It is critical to look beyond the traumatic 
incident or the disease chronologically associated with the 
onset of the pain. The disease or trauma may have 
"precipitated" a significant amount of latent suffering. 

If there is neither evidence of a significant underlying 
pathology nor a precipitating life event, then the patient 
may be a career invalid. Further examination should be 
made of his medical history and style of life. 

4. How does the patient construe his own health prob- 
lems? The patient's apparent suffering and invalid behav- 
iors may be determined much more by his definition of his 
life situation than by his organic pathology. Some patients, 
for example, are hypochondriacs. These tend to appear as 
two basic types'^*: those who have a strong and irrational 
conviction of disease that remains invariant despite nega- 
tive medical opinions, and those who maintain a disease 
phobia. That is, they have intense and irrational fears of 
falling victim to some disease. Of course, patients repre- 
senting the other extreme, which involves denial of all 
health problems, are also encountered. It is critical to 
determine how the patient views his problem, since this 
must be taken into account if therapy is to be effective. 
The patient's view of his own situation is represented by 
the definition of situation plane in the Figure at the center 
and right. 

Recently, we have investigated illness behavior in pain 
clinic patients suffering from chronie pain and contrasted 
our findings to those obtained from patients in a family 
medicine clinic. Using psychologic testing, we found that 
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. chronic pain patients were more likely to maintain a strong 


CARS conviction of disease than the comparison group, ie, a belief 


that some major problem must be generating their pain 


symptoms. They also were prone to construe their: 


suffering in terms of somatic illness only, allowing for 
little or no possibility of a psychologie component in their 
problem. The comparison group, in contrast, was more 
open to the possibility of a psychological component in 
their suffering. Finally, pain patients showed a great 
tendency to deny all life problems and stresses that were 
not obviously related to somatie illness (ie, denial of 
marital confliet and job difficulties), preferring to explain 
all of their problems of living in terms o? somatic 
disease. j 

The belief and attitude system of pain patients must be 


. taken into account in medical diagnosis, since these indi- 


viduals as a whole are more likely to seek unnecessary 
surgery than other groups. The physician must take care 
that he is not influenced by the convictions and desires of 


^. such patients when he arrives at decisions about surgical 


intervention. 

5. What is the emotional state and mood of the patient? 
The personal suffering experienced by the patient may be 
attributed to pain, but often it reflects substantial depres- 
sion and chronic anxiety. In some instances, patients will 
have evident emotional disturbance that they deny experi- 
encing in spite of obvious symptoms. Often, such problems 
are due to inappropriate and heavy medications that 
depress mood and generate abnormal psychologie states. 
The mood and emotional states of the patient are indicated 
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in the Figure at the center and right by the subjective 
suffering plane. | 

Considerations of the above factors, together with an 
adequate medical work-up, will help to reduce much of the 
uncertainty associated with the treatment of the chronic 
pain patient. | 


COMMENT 


While pain serves as a valuable warning sign in disease 
and trauma, it is a complex perceptual experience. Pain 
complaints reflect not only tissue injury, but many psycho- 
logical dimensions of human suffering as well. Manage- 
ment of pain is particularly problematic when the problem 
is chronic, since the suffering behavior of the chronic pain 
patient may be in part a function of life problems not 
directly related to disease and payoffs for invalid role 
playing in the world of the patient. Management of chronic 
pain is facilitated by a profound understanding of the 
patient’s life situation, his pain and other health problems, 
his past psychosocial stresses, and the possibilities and 
difficulties inherent in his future. It must be remembered 
in the treatment of chronic pain sufferers that pain is a 
complex, many-faceted perceptual experience. Effeetive 
therapy for it, therefore, is unlikely to be simple and purely 
technical. In most instances, it is necessary to change the 
medication habits of the patients, to increase their physical 
and social activity, to correct disturbed cireadian and other 
biological rhythms, and to technically treat various types of 
organie and iatrogenic disease. The assistance of psycho- 
therapists and social workers is valuable in this process. 
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Physiopathology and Control 


of Postoperative Pain 


A. Eugene Pflug, MD, Jehn J. Bonica, MD 


€ Potent systemic (narcotic) analgesics, when given in doses 
sufficient to produce ample pain relief, usually also procuce 
mental and respiratory depression and, at times, circulatory 
impairment, that prolong postoperative morbidity. Complications 
due to morphine sulfate or meperidine hydrochloride car be 
minimized by titrating the patient's pain with small intravenous 
doses of narcotics (morphine sulfate, 2 to 3 mg, or meperidine 
hydrochloride, 15 to 25 mg) administered slowly at 15- to 20- 
minute intervals until the pain is relieved. On the third or fourth 
postoperative day, acetaminophen tablets usually suffice to 
prowide relief of pain with little or no risk to patients. Continuous 
segmental epidural block or intercostal block, with or without 
splanchnic block, provide excellent pain relief that, in contrast to 
the narcotic, is complete. These are especially useful after 
operalions on the chest or abdomen or the lower extremity. 
Regional analgesia is especially indicated in patients not 
adequately relieved from severe postoperative pain with narcot- 
ics. or when these drugs are contraindicated by advanced 
pulmonary, renal, or hepatic disease. Continuous caudal anal- 
gesia is also effective tc completely relieve severe postoperative 
pain in the lower limbs and perineum. 

(Arch Surg 112:773-781, 1977) 


ief from pain is by far the most frequent indiestion 

for surgical intervention, regardless of the nature of 
the operation. A large majority, if not all, of the patients 
whe seek medical attention and subsequently undergo 
operations do so because of the compelling influence of 
pain. It seems paradoxical, therefore, that the surgeon, in 
aceomplishing his or her mission of relieving pain, induces 
pain that at times is more severe than the original 
complaint. Fortunately for mankind, the immeciate 
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problem of relieving pain inherent in the operation has 
been satsfactorily solved, but such is not the ease with 
postoperative pain. Many patients fear operations not 
because »f the hazards and pain inherent to the operation, 
but because they are afraid of the discomfort afterward. 
The sequelae of this fear of pain are best emphasized by 
the fact shat many patients postpone visiting their physi- 
cian unt? the pain or dysfunction or both forces them to do 
so, and he pathologie process has progressed to serious 
degrees. It is obvious, therefore, that proper control of 
postoperative pain constitutes a major problem for all 
physiciaas committed to the care of postoperative patients. 
In additon to providing comfort for the patient, proper 
control cf postoperative pain is important to avoid certain 
postoperative complications. In this article we will discuss 
the nature and physiopathological aspects of postoperative 
pain anc their mechanisms, the factors that influence the 
degree cf postoperative pain, prevention, and therapy of 
postoperative pain. 


NATURE AND PHYSIOPATHOLOGY 
OF POSTOPERATIVE PAIN 


In the first article of this series, the nature and possible 
neuroph siologic, biochemical, and psychologic factors that 
influence acute pain have been amply discussed. Tissue 
damage nherent in surgical operations, like that caused by 
injury or internal disease, constitutes a series of noxious 
stimulat ons that generate nociceptive impulses that go to 
the central nervous system and produce segmental and 
suprasegmental reflex responses, as well as cortical 
responses, from which the experience of pain sensation and 
the overs motor responses and psychodynamic mechanisms 
result. 

The influence of surgical anesthesia on these responses 
during tne operation depends on whether modern balanced 
general anesthesia or regional anesthesia is used. With 
balancee anesthesia, which entails the use of a rapid, 
smooth ntravenous induction of an ultrafast-acting bar- 
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biturate or similar agents, a muscle relaxant to facilitate 
intubation and the administration of an inhalation 
analgesic and oxygen for induction, and a combination of a 
muscle relaxant and light inhalation or intravencus anes- 
thetics or analgesics for the maintenance. These effec- 
tively depress the higher centers of the nervous system to 
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Fig 2.—Possible effects of severe postoperative pain (from Bonica JJ: 
The Management of Pain. Philadelphia, Lea & Febiger, 1953, p 1241). 


produce unconsciousness and amnesia and impair the 
segmental and suprasegmental reflex responses. More- 
over, the muscle relaxants block motor impluses at the 
myoneural junction, and consequently produce relaxation. 

In contrast, regional analgesia blocks nociceptive 
impulses somewhere along the peripheral system, and if 
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the analgesia involves all of the operative region, tone of 

„the nociceptive impulses ever reach the neuraxis. Conse- 
quently, there are no segmental or suprasegmental reflex 
responses; moreover, # muscular relaxation is desirable, 
and indeed necessary, ^or the operation, this is achieved by 
using an appropriate cencentration of local anesthetic. The 
inability of nociceptize impulses to reach the central 
nervous system is reflected most impressively by the lack 
of the endocrine response to surgical stress. 

Urfortunately, in tae postoperative period, when the 
surgical anesthetic disappears, the tissue injury persists, 
and pain-producing substances have been liberated that 
greatly reduce the high-threshold nociceptors so that mno- 
cuous stimulation produces pain. Moreover, there is also 
stimulation of the cut end of axons that further con-ributes 
to nociception. In operations involving the chest or choracic 
viscera, the total pain experience is produced by input from 
three sites of injury: the skin, the deep somatic structures, 
and the involved visevs or viscera. The cutaneous compo- 
nent that results from both liberation of pain substances 
and cut nerves is characterized by a sharp exhilarating 
quality, is well localized, and often is accompanied by a 
burning sensation. The deep somatic component, also 
resu ting from the liberation of pain substances and the 
consequent lowering o nociceptive threshold as well as the 
eut nerve axons in fascia, muscle, and pleura or peritone- 
um, produces a diffuse aching discomfort that is either felt 
locally or in an area of reference or both. 

The visceral compcnent results from the same basic 
physiopathology, and also from tension and contraction of 
smooth muscles of the viscera, and is characterized by a 
dull, aching, diffuse quality. The sites of noxious stimula- 
tion are shown schemetically in Fig 1, while the patho»hys- 
iolagy is shown in Fig 2. Although they are mentioned as 
the individual comporents for the sake of clarity, -hey are 
facets of the same precess that may induce compl ca-ions. 
The nociceptive impubes generated in these three sites of 
the operation reach tae neuraxis and produce segmental, 
suprasegmental, and cortical responses. 

The segmental reflex responses are the result of hyper- 
activity of anterior and anterolateral horn (motor) eells and 
consist of skeletal muscle spasm, vasospasm, and decrease 
in gastrointestinal astivity. The skeletal muscle spasm 
becomes a new source Df noxious stimulation that gives rise 
to more pain, and this in turn causes more muscle spasm, 
thus setting up a vidous circle, as shown in Fig 2 The 
vasospasm causes ischemia, with consequent tissue asphyx- 
ja and local acidosis aad hypoxia that further decrease the 
nociceptors’ threshold and thus cause more pain and more 
vasespasm. Nociceptive impulses from the skin initzate a 
cutaneovisceral reflex that aggravates the viscera! dys- 
funetion produced by the surgical trauma. 

Suprasegmental responses consist of alteration of venti- 
lation and circulation and hypothalamic hyperactivity, 
with consequent widespread endocrine dysfunct on. The 
cortical responses consist of the sensation of pain and overt 
skeletal or voluntary muscle response and psychodynamic 
mechanisms that procuce anxiety, fear, and appreheasion. 
"These latter emotional responses probably facilitate noci- 
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ceptive transmission by the spinal cord and other more 
rostral levels, so that the patient's pain is inereased. The 
overt motor response that normally is reflected in an 
aversive try to get away from the injury, in this case, is 
manifested by a conscious, voluntary or involuntary immo- 
bility, because movement increases the pain. Thus, it is 
apparent that, unless the nociceptive impulses are inter- 
rupted or impaired, the stage may be set for various 
postoperative complications. 


Postoperative Complications 


Postoperative complieations, particularly atelectasis and 
pneumonitis with consequent shunting and ventilation 
profusion abnormalities, occur as a direct/indireet result of 
postoperative pain, especially following an operation in the 
thoracic and abdominal region, where a combination of 
factors impairs ventilation: voluntary and involuntary 
splinting of the thoracic and abdominal muscle and dia- 
phragm; reflex spasm of these muscles; tight abdominal 
binders and dressing; and the patient's reluctance to cough 
because it is painful. The fear and anxiety of producing or 
aggravating pain causes the patient to be voluntarily 
inactive and to suppress the urge to breathe deeply or to 
cough. In addition, there may be bronchospasm as a result 
of activation of a cutaneal visceral reflex. 

Thus, it has been demonstrated that stimulation of a. 
central end of any intercostal nerve causes a reflex (invol- 
untary) inhibition of respiration. Intestinal distention 
produced by a variety of factors related to the postopera- 
tive pain may further decrease the diaphragmatic excur- 
sions. All of these factors contribute to produce hypoventi- 
lation—a reduction of both vital and minute respiratory 
volume and vital capacity. Years ago, Churchill and 
MeNeill' measured vital capacity before and after surgery 
and found a 50% to 75% decrease 24 hours after thoracic 
and abdominal operations. Careful studies by Beecher’ in 
male patients undergoing upper abdominal operations 
revealed a postoperative reduction to 40% of the preopera- 
tive pulmonary ventilation. The hypoventilation, together 
with reduction or absence of effective coughing, promotes 
the retention of secretions with obstruction of the distal 
portion of the bronchioles, with consequent absorption of 
the air distal to the block resulting in collapse of the 
lobe. 

Gastrointestinal complications ineluding distention, nau- 
sea and vomiting, and inadequate movement of the tract 
are also the direct results of postoperative nociceptive 
impulses that arise in the viscera and in the somatic 
structures. Animal studies have demonstrated the presence 
of very powerful cutaneovisceral and visceral-visceral 
reflexes that result in sympathetic hyperactivity and a 
consequent reflex inhibition of gastrointestinal motor 
function that may lead to distention, nausea, vomiting and 
inadequate digestion, and assimilation, or a combination of 
these. Finally, physical inactivity during the postoperative 
period resulting from fear of producing or aggravating the 
pain is conducive to thromboembolic processes that may 
lead to serious consequences. 
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FACTORS THAT INFLUENCE 
POSTOPERATIVE PAIN 


The degree and severity of the physiologic disturbances 
that lead to the aforementioned complication depend on 
three main factors: (1) the physiologie and psychological 
makeup of the patient and his or her tolerance to pain; (2) 
the site and nature of the operation; and (3) the amount of 
surgical trauma. 


The Patient 


A number of studies have shown that amorg a large 
population of postoperative patients, one third do not 
complain of postoperative pain, one third complzin of mild 
to moderate pain, and the other third complain of severe 
pain. This does not mean that the first group of patients 
does not perceive pain, for they actually do, bet perhaps 
ethnie and cultural factors, ample information about the 
surgery, psychological preparation during the preoperative 
period, and a strong belief in their physician are sufficient 
to activate psychodynamic mechanisms that, in turn, stim- 
ulate supraspinal inhibitory influences that “close the 
gate” and prevent or at least impair nociceptive transmis- 
sion. 

The importance of the emotional, psychological, and 
motivational factors on decreasing pain is further empha- 
sized by the fact that about one third of the pat:ents with 
postoperative pain obtain relief from placebo. Again, this 
does not mitigate against a nociceptive process caused by 
their operation; they actually do perceive pain, but one or 
more of the aforementioned factors, as well as strong 
belief in their physician, is of sufficient magnitude to 
initiate psychodynamic mechanisms that stimulate the 
aforementioned inhibitory descending control systems. 

Sex, height, weight, and body surface area do not seem 
to influence postoperative pain.’ Infants and children bear 
pain well, and elderly people generally react less to postop- 
erative pain than do young adults. Bellville and associates? 
studied 700 postoperative patients who received either 10 
mg of morphine sulfate administered intramuscularly or 20 
mg of pentazocine for pain. They reported that age is the 
most important variable in determining the degrae of pain 
relief afforded following the intramuscular injeetion of a 
potent analgesic. These authors also stressed that the older 
age group reported a lower mean level of initial pain, even 
though they had a higher frequency of painful operations 
(intra-abdominal and thoracic) when compared with the 
younger group. 

Mather and associates! studied meperidine plasma 
concentration time profiles following inframuscvlar injec- 
tion in surgical patients and volunteers. They reported that 
increasing age was associated with increased fraction of 
the drug found unbound in plasma, and that a history of 
increased alcohol consumption was associated with 
increased volumes of distribution. These measured factors 
relate to the clinical observation that elderly patients are 
more susceptible to respiratory depression from narcotics 
and that heavy alcohol consumers tend to be more refrac- 
tory to central nervous system depressants. 


776 Arch Surg—Vol 112, June 1977 


Site and Nature of Operation : 


It has long been known that the site and the nature of 
the operation greatly influence the degree of postoperative 
pain and the incidence of complications consequent 
thereto. As previously mentioned, operation on the chest 
wall and within the thoracic cavity, as well as an operation 
on the upper abdominal wall or upper albdentidaf viscera: 
are associated with the greatest incidence of hypoventila- 
tion and pulmonary complications. This, no doubt, is due to 
the fact that these regions are primarily concerned with 
the diaphragmatic respiratory mechanism, which is 
impeded by the reflex skeletal muscle spasm and inhibition 
to breathe deeply, cough, or move caused by the pain in the 
region. Since the oblique abdominal muscles are antago- 
nists to the diaphragm, the pain and spasm induced in 
them by surgical incision prevent full movement of dia- 
phragm as well as of the lower ribs, with consequent severe 
hypoventilation. In the study previously cited by Churchill 
and McNeill, it was found that vital capacity was reduced 
75% after upper abdominal operation, 50% after lower 
abdominal operation, and was not reduced at all in patients 
undergoing surgery elsewhere.’ 

Surgery of the major joints, such as the hip, knee, 
shoulder, and elbow, also produce severe and at times 
excruciating pain that is more intense than that following 
upper abdominal surgery. Nevertheless, recent studies 
suggest that the procedure itself, while causing severe 
pain, does not affect pulmonary ventilation. Thus, Modig 
and Holmdahl at Uppsala, Sweden, investigated the 
cardiopulmonary effects of total hip replacement surgery 
on 31 healthy patients without known cardiovascular or 
respiratory disease treated during the operation with 
continuous epidural analgesia. They found that pulmonary 
ventilation two hours postoperatively was the same as 
preoperatively. The fact that the operation in itself had no 
effect is not surprising because, although the patient 
experienced severe pain, he still was able to breathe deeply 
and cough if necessary, and was able to move his upper 
trunk effectively. 

Anorectal operations are also important in the produc- 
tion of postoperative pain, as are operations on the back. In 
both of these, muscle spasm is an important factor in the 
production of pain. 

The type of incision is an additional fact to consider in 
the incidence and degree of postoperative pain or compli- 
cations consequent thereto. Incisions that involve cutting 
or damaging many nerves produce more pain than those 
that involve only a few. Thus, it has been demonstrated 
that a transverse incision in the abdomen produces less 
postoperative pain than vertical or diagonal incisions. The 
magnitude of surgery is also important. In their series, 
Cutler and Hoerr* reported an 11% incidence of pulmonary 
complieations following biliary tract surgery, and 239 
after gastric surgery. 


Anesthetic Management 


The management of anesthesia during the intraopera- 
tive period can have a profound effect on patient comfort 
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and response to the surgical procedure during the imms- 


-diate recovery time. Long-acting regional anesthesia or 


continuous regional techniques carried over from surgery 
to the recovery room, when accompanied by minimal 
sedation, can provide excellent analgesia plus an awake, 
calm. e»operative patient.’ When the block regresses, pain 
ean therf usually be controlled with reduced doses of 
analgesic medication. 

General inhalation anesthetics may also provide postap- 
erative analgesia. The residual analgesic effects cf such 
anesthetics as methoxyflurane and diethyl ether reduce 
the requirements of systemic narcotic analgesics It 
deserv-s emphasis that the excitement stage of emergence 
from mhalation anesthetic agents or hypoxia-induced 
agitation should not be confused with the onset of postep- 
erative pain. Narcotic treatment in these situations will 
only imerease CNS depression and its hazards. Complete 
lack of residual analgesia, the reverse of this CNS depres- 
sion. is occasionally seen when balanced anesthesia that 
includes large doses of nareotics is promptly reversed with 
the narcotic antagonist, naloxone. In this case, lack of 
residu-l analgesia results in extreme postoperative pain 
and a very agitated patient. 


Surgical Management 


The ast, though not the least, important fact to consider 
in the cause of postoperative pain is the surgical manaze- 
mert, including the preoperative preparation of che 
patër, operative technique, and postoperative care. The 
preeverative preparation of the patient, especially the 
psyendogic conditioning mentioned above, is an important 
factorin decreasing the amount of anxiety and apprehen- 
sior end consequently pain the patient will exper:ence 
after the surgery. The skill of the surgeon and the anesthe- 
siologst and the extent of the operative procedure are 
facters that determine the amount of surgical trauma, 
whichan turn determines, in part, the amount of postoper- 
atiwe »ain and complications. 


MANAGEMENT OF POSTOPERATIVE PAIN 
Prevention 


F7cm the preceeding paragraphs it is obvious that the 
incidence and severity of pain and suffering during the 
postoserative period can be minimized by proper preo»er- 
ative 5sychological and pharmacological preparation ef the 
patiert. Answering the patient's questions, plus a simple 
but e-reful explanation of what will happen and when it 
will sappen, will reduce anxiety, and thus contribute 
signi®cantly to the patient's welfare. Egbert et al* Fave 
demonstrated that postoperative requirements of narcetics 
car >e considerably reduced by proper precperative 
instrection. Reassurance by both the surgeon and anes- 
thesielogist that modern science has much to offer to 
prevent pain during the operation and minimize discom- 
fort end suffering after the surgery will contribute signif- 
icartw to the patient's welfare. 


Surgical Technique 


Skilful and gentle handling of tissues and observanee of 
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other good surgical principles by the surgeon will minimize 
trauma, the factor that has an important role in the 
production of postoperative pain and consequent physio- 
logical disturbances. The anesthesiologist can contribute 
significantly in this score by giving the surgeon adequate 
muscular relaxation and as quiet as operative field as is 
commensurate with the safety of the patient. 

Proper postoperative care involves continuing the 
psychologie support for the patient, proper care of surgical 
wounds, early ambulation, and good nursing care. 


ACTIVE TREATMENT OF 
POSTOPERATIVE PAIN 


At the present time, postoperative pain is managed by 
one of two major methods: systemic analgesies, which 
include the mild, nonaddictive agents, the intermediate 
addictive agents, and the potent narcotics, as well as 
sedatives and psychotropic drugs when they are indicated, 
and analgesic or nerve blocks. 


Narcotics 


Morphine and meperidine remain standard in the treat- 
ment of postoperative pain because they are readily avail- 
able, easy to use, relatively inexpensive, and usually effec- 
tive. These and other advantages, as well as the disadvan- 
tages of tnese drugs, are too well known by all physieians 
to warrant extensive discussion here, except perhaps to 
point out that, not infrequently, they are improperly used. 
A most common error is routine administration without 
regard to whether the pain is present or not and without 
considering the intensity of the pain and the physical 
status and age of the patient. This in turn is due to the 
traditional practice of ordering narcotics as necessary and 
without frst evaluating the efficacy of the initial dose. 

The variability of the pharmacokinetics and the 
analgesic efficacy of narcotics has been shown by Mather 
and his associates,** who studied the plasma concentra- 
tions and the clinically observed analgesic effects of 
meperidine following intramuscular or intravenous injec- 
tions in patients and volunteers. They found the response 
to both mtramuscular and intravenous injections to be 
extremely variable. Peak plasma levels of the drug after 
intramuseular injection varied from five minutes to one 
hour and were affected by factors such as blood flow to the 
injection site, volume and distribution of the drug, rate of 
clearance from plasma, age, and whether or not the subject 
was a heavy drinker of alcohol. Type of anesthesia used, 
sex, or cigarette smoking did not appear to be important 
factors in this evaluation. However, by six hours all 
subjects aad absorbed the same total quantity of drug (80% 
to 85% of the dose). All subjective effects were gone by 
three to four hours following intramuscular injection (100 
mg) and two to 2% hours following intravenous injection 
(50 mg). 

That this is generally the case has been impressively 
demonstrated by a number of investigators who compared 
regional analgesia with narcotic analgesia for postopera- 
tive pain consequent to a variety of operations. Thus, 
Spence and Smith, Hollmen and Saukkonen," Modig and 
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Holmdahl? and Muneyuki and his associates” in all of 
these studies have shown that patients treated with paren- 
teral narcotic analgesics have had a significan: degree of 
intrapulmonary shunt of blood. 

In the aforementioned study of total arthoplasty carried 
out by Modig and Holmdahl,’ oxygen tension with postop- 
erative pain breathing room air fell from 83 mm Hg to 69 
mm Hg during the first 15 hours after the epidural block 
had dissipated, and the patient was treated with pentazo- 
cine. Even with the use of minimal effective dosage of 
narcotics, Muneyuki et al found a significantly greater 
intrapulmonary shunting of blood in the group of patients 
treated with meperidine, compared with a similar group 
given continuous epidural analgesia. In this regard, it must 
be recalled that patients have a threshold for side effects 
and complications from pain medication as well as to the 
analgesic effect of narcotics. These thresholds vary from 
patient to patient, but are lowest in the elderly and 
critically ill.'? Special care should be exercised in adminis- 
tering narcoties to patients who are advanced in age, 
debilitated, hypovolemic, or have chronic lung disease, head 
injury, or advanced liver disease." 

In patients who are to be treated with narcotic analges- 
ies, it is probably best to give these drugs slowly, intrave- 
nously, to carefully titrate the individual needs.'* Satisfac- 
tory analgesia can be obtained by administering small 
doses (2 to 3 mg) of morphine sulfate or 15 to 25 mg of 
meperidine hydrochloride at intervals of 20 minutes or so 
until the desired result is obtained. Roe'* reported that the 
use of this method, rather than the routine injection of 
morphine intramuscularly every three or four hcurs, enor- 
mously reduced the total consumption of narcotic drugs per 
surgical patient in the early postoperative period. 

The intravenous route for pain relief medication should 
be continued until the patient is allowed oral intake of food 
and fluids. At this time, oral nonnarcotic analgesics will 
usually control residual postoperative pain. The subcuta- 
neous route is best avoided because slow, uneven absorp- 
tion of the drug produces uneven degrees of analgesia. If 
the intramuscular route is to be used, the duration of the 
first two doses should be carefully recorded and then it 
should be prescribed at regular intervals that are about 
one-half hour shorter than the duration of analgesia. This 
will produce even analgesia and thus avoid the peaks and 
the valleys of pain that patients fear. 


Analgesics With Low Addiction Liability 


Propoxyphene hydrochloride was released as a nonnar- 
cotic analgesic in the early 1960s, and a decade later it had 
achieved the distinction of being the most widely 
prescribed drug in North America. Since then, several 
independent double-blind studies have reported that 65 mg 
of propoxyphene is no better than placebo.'*" 

Pentazocine, which is structurally related to morphine, is 
claimed to produce substantial analgesia without the addic- 
tion potential of morphine. Product information suggests 
50 mg of pentazocine to be equivalent to 60 mg of codeine. 
However, the work of Moertel et al'* showed that 50 mg of 
pentazocine given orally was less effective than 650 mg of 
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aspirin. In addition, Bellville et al? report that they found 
that pentazocine produced the same amount of respiratory 
depression as morphine when given in equivalent equinan- 
algesic doses. Finally, pentazocine is reported to produce 
serious hallucinations and other CNS side effects, particu- 
larly vertigo, thereby reducing substantially the value of 
this drug in ambulatory patients. s 


Nonaddictive Analgesics 


Mild postoperative pain can be effectively relieved with 
aspirin or one of its cogeners with or without small 
amounts of codeine. Numerous double-blind studies have 
revealed that none of the newer nonaddictive analgesics 
and special preparations are more effective than aspi- 
rin.'*''* Consequently, this drug became the mainstay of all 
nonaddictive analgesics until a few years ago, when it was 
shown that it impaired aggregation of platelets by 
collagen, thereby increasing bleeding time in some 
patients.'* Moreover, aspirin interacts with oral anticoagu- 
lants, which leads to the contraindication of simultaneous 
therapy with the two drugs. Finally, some studies suggest 
that aspirin may be an important cause of hospital admis- 
sions due to gastrointestinal bleeding. For these reasons, 
acetaminophen is receiving increased attention from 
physicians. Although it is devoid of anti-inflammatory 
action, on a milligram-to-milligram basis acetaminophen is 
equal to aspirin in its analgesic efficacy. 


Analgesic (Nerve) Blocks 


It is generally agreed that the use of the aforementioned 
methods in controlling postoperative pain leaves much to 
be desired. Even when narcotic analgesics are properly 
administered, they rarely produce complete relief of pain 
and their use is usually accompanied by undesirable side 
effects. Moreover, while they may relieve pain and suffer- 
ing, they fail to inhibit or even minimize the reflex 
phenomena associated with postoperative pain. This is to 
be expected, since their analgesic action is produced 
primarily by its stimulating the neural inhibitory system. 
Consequently, the reflex muscle spasm and vasospasm are 
unaffected and the inhibition of gastrointestinal function 
and other physiopathologic processes is aggravated. Fol- 
lowing narcotic administration, patients often hypoventi- 
late more, not because of the pain, but because of the relief 
from pain that prompts them to fall asleep, together with 
the direct respiratory center depression of the drug. 

In contrast to the deficiencies, disadvantages, and 
complications of the narcotics, regional analgesia, when 
properly administered, affords complete relief of pain, and 
by interrupting the afferent fibers in peripheral nerves, 
they interrupt the afferent limb of the various reflex 
responses mentioned above. Thus, relief of pain not only 
obviates discomfort for the patient, but permits adequate 
ventilation that when coupled with relief of the muscle 
spasm, affects an increase rather than a decrease of 
pulmonary ventilation. Moreover, since analgesic blocks, 
unlike narcotics, afford complete relief of pain without 
depressing the cough reflex, the patient can cough effec- 
tively and cleanse the tracheobronchial tree. This, coupled 
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Fig 3.—Area of segmental anesthesia (black) and hypelgesia 
(crosshatching) following peridural block in various regions of 
bod-. White spot in cemter of black zone of anesthesia n posterior 
views indicates site cf needle puncture. Interspace usec is as 
follaws: A, third cervical; B, seventh cervical; C, fourth toracic; 
D. eghth thoracic; E. firs: lumbar; and F, fourth lumbar (from 
Bonca JJ: The Management of Pain. Philadelphia, Lee & =ebiger, 
1952, p 523). 


with better ventilation, greater activity in bed, anc early 
ambulation made pessible by the high degree of analzesia, 
pre-ents pulmonary complications. Moreover, by interrupt- 
ing reflex vasospasn, bronchiospasm, and other reflexes 
tha” produce visceral disturbance, it further aids the 
recevery of the patient. Complete relief without mental 
dep-ession is productive of a happier patient whonow has a 
desme to get well and whose appetite, fluid irtake, and 
elimination returns to normal more rapidly. Finally, a 
patent who is free from pain requires less nursing zare. 

It deserves reemphasis that all of these advantages of 
reg-onal analgesia can only be achieved by thorough knowl- 
edg= of the anatomic and pharmocologie bases ef the 
prosedure, skill and gentleness in their administration, 
and most important, proper treatment of the pa-ient after 
the analgesia has been established. Unless these requisites 
are fulfilled, the pat ent will not derive complete relief and 
in -act may incur some side effects and even serious 
eemplieations that may do more harm than good. 

A major disadvartage of regional anesthesia is =hat, to 
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Fig 4.— ?osterior intercostal block. Injections are done at angle of 
rib. A, Patient in position for unilateral block; B, for bilateral block. 
Dots ineicate sites of injections. C, Detail of technic of injection: 
after rit is impinged on, needle is grasped between thumb and 
index finger of left hand about 0.5 cm from skin to prevent it from 
being advanced too deep. D, Relative position of angle of various 
ribs (from Bonica JJ: The Management of Pain. Philadelphia, Lea 
& Febicer, 1953, p 330). 





date, we do not have a drug that produces sufficiently long 
reversiole block to preclude the need for repeated injec- 
tions. “his problem is further aggravated by the fact that 
tachypaylaxis develops in many patients after several 
injectiens of the various local anestheties. This is a serious 
problem that needs intensive research on its mechanism in 
order t overcome. In any case, some of the newer (and 
even dder) long-acting local anesthetics provide suffi- 
ciently long pain relief to make their application worth- 
while. 

Contnuous Segmental Peridural Block.—This technique of 
pain relief is, from the patient’s and anesthesiologist’s 
viewpc:nt, one of the best and most satisfactory methods 
of providing postoperative analgesia. Extensive experience 
over the past three decades by one of us (J.J.B.) prompts 
the opmion that it is the best all-around form of regional 
analgesia for postoperative pain relief for the following 
reason: 

l. It entails the insertion of one needle and a catheter 
througa it rather than multiple punctures, as is the case 
with ether paravertebral or intercostal block. This is 
particularly important if bilateral analgesia is necessary, 
as in he patient who has undergone many abdominal 
operations (Fig 3). It is especially useful in transverse 
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abdominal incision and thoracoabdominal operations. In 
patients with ventral or bilateral inguinal herniorrhaphy 
or bilateral operation in the extremity, if affords excellent 
segmental analgesia. 

2. It ean be used for any part of the body below the head, 
as depicted in Fig 3. 

3. It completely eliminates all pain, not only that of the 
somatic structure but also the afferent fibers from the 
viscera that travel by accompanying the sympathetic 


* 


T . chain. In addition to interrupting the nociceptive path- 


ways, it blocks the reflex responses in the afferent and 
efferent limbs so that vasospasm and skeletal muscle 
spasm are obviated. 

4. Continuous segmental peridural block can be initiated 

before the operation and used for surgical anesthesia, and 
then extended for the postoperative period for one to two 
or even three days. 
. 5. Continuous segmental peridural block affords maxi- 
mum flexibility in controlling the extent of analgesia, the 
duration of blockade, and the intensity of block. I? tachy- 
phylaxis requires a high concentration to produce ample 
analgesia, this can be achieved. If the surgical incision does 
not extend below T-10, the segmental analgesia does not 
interfere with ambulation. 

Disadvantages of continuous segmental epidural block 
are that it is associated with vasoconstrictor sympathetic 
block, with eonsequent hypotension, especially if the anal- 
gesia is sufficiently extensive or if it is used in a patient 
with hypovolemia. Therefore, unless the block is limited to 
only a few segments, care must be taken to prevent the 
patient from ambulating and orthostatic hypotension 
developing. 

In the study carried out by Modig and Holmdahl on 
patients who had undergone total hip arthroplasty, the 14 
patients given continuous lumbar epidural analgesia with 
0.4% lidocaine, with or without epinephrine, were very 
active after surgery and completely pain free, with almost 
unaffected motor function of the legs, thus eliminating 
any hesitation in initiating active limb exercise. With 
pentazocine, the patients were sedated, drowsy, and 
frequently experienced nausea. Moreover, those with 
regional analgesia had normal Pao, level, whereas in those 
receiving pentazocine, the Pao, level was significantly 
decreased, mainly due to the shunt-like effect of blood 
perfusing under ventilated alveoli, ie, ventilation perfusion 
disturbances. Although oxygen uptake increasec some- 
what, cardiae output increased more than the oxygen 
uptake in the extradural group, reflecting a hyperkinetie 
eireulation. The group treated with regional analgesia had 
normal gastrointestinal motility, whereas the narcotic 
analgesie group had abdominal distention as reflected by 
roentgenographic elevation of the diaphragm, thus impair- 
ing pulmonary ventilation. 

Patients with extensive epidural block should not be 
made to sit or stand unless they have a tight abdominal 
binder, in order to prevent orthostatic hypotension. Other 
complications associated with peridural analgesia are 
urinary retention if the block involves the sacral segments, 


and the hazards of infection, accidental subarachnoid 
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injection with the consequent total spinal anesthesia, 
systemic reaction from either inadvertent intraveneus 
injection or the use of excessive amounts of drug, and 
broken catheter if the operator withdraws the catheter 
while the needle is still in place. All of these are technical 
complications that can be obviated by the skilled, experi- 
enced, and careful administrator. À 

Intercostal Block.—Intercostal block is a simple and effec- 
tive technique that can be used to relieve postoperative 
somatic pain in the chest and abdomen (Fig 4). It is 
particularly effective following mastectomy, cholecystec- 
tomy, gastrectomy, thorocotomy, or superficial operaticns 
of the chest or abdominal wall. Since the block does not 
include visceral afferents or efferent fibers, it does not 
relieve the visceral component of the pain nor the other 
noxious impulses that arise in the operated viscus. 
However, even in these cases, it affords much greater 
relief than can be had with narcotics or other means other 
than peridural blockade. It reduces or eliminates musele 
spasm and interrupts other reflex phenomena that are 
initiated by incision of the skin and deeper somatic struc- 
tures. 

A very important advantage of intercostal block over 
segmental epidural block is that it invariably produces 
analgesia for two to three times the duration as the same 
drug injected into the epidural space. This is obviously due 
to the fact that a larger amount of drug is deposited right 
next to the target nerve. Disadvantages of intercostal 
block when compared with peridural block are the danger 
of pneumothorax and, as previously mentioned, the proee- 
dure does not involve the visceral afferent (pain) fibers. 
That pneumothorax can be avoided is attested by data 
from Moore and others,” who have done roentgenographic 
studies and have shown that the incidence of pneumo- 
thorax is less than 1%. 

We, as well as Finer and co-workers,” Bridenbaugh et 
al, and Wiklund and Holmdahl’ have shown the 
superiority of intercostal block over narcotic analgesia not 
only in the form of much more effective pain relief but 
much better pulmonary function. These various studies 
have shown that Pao, peak expiratory flow, forced vital 
capacity, and forced expiratory volume in one second 
retain their normal values with intercostal block, but are 
much depressed with narcotic analgesia. 

Moore and associates reported duration of analgesia 
with 4 ml of 0.25% bupivacaine with 1/200,000 epinephrine 
for bilateral intercostal block to be 10 to 12 hours.*° 


Continuous Caudal Analgesia 


Use of continuous caudal analgesia for postoperative 
pain has the same advantages as segmental epidural block 
except that it does involve the lower sacral fibers and thus 
may interfere with bladder and rectal function and may 
result in weakness of the lower limbs. Moreover, analgesia 
with this procedure should be limited to the sacral 
segments in the management of anorectal and perineal 
pain, otherwise, large amounts of drugs need to be used in 
order to obtain high extradural analgesia. For anorectal 
and perineal pain, small volumes (6 to 8 ml of dilute 
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solution, eg, 0.25% bupivacaine with 1/200,000 epinephrine) 


. are sufficient to produce analgesia of the lower saeral 


segments without significantly interfering with muscle 
funczien of the lower limbs. 


COMMENT 


Progress is being made in the control of postoperative 
pair by the development of new and combinztior drugs. 
Endcr»hins, morphine sulfate-like agents producec by the 
pituitary gland of mar, mimic at least some of the actions 
of opiates.” Whether the analgesia provided by endorphins 
ean 5e-aecomplished w:thout simultaneous respiratory and 


menta depression has not been demonstrated. Forrest et 


al'* recently reported that intramuscular injections of 
dextroamphetamine, 10 mg, combined with morphine 


sulfate, 2 mg, provided analgesia equal to 24 mg of, 


morphine sulfate without increasing undesirable side 
effects (sedation, respiratory depression, or cardiovascular 
depressicn). Further development of these or similar drugs 
may in tke near future provide a more ideal postoperative 
analgesia with minimal side effects. 


Nonproprietary Names and Trademarks of Drugs 


Bupivacaize—Marcaine. 
Dextroamshetamine—Devxacaps. 
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ain gas accumulation in the gut, due tc altered 

intestinal motility, aerophagia and increased salivation, 
often complicates surgical aftercare. 

To help avoid or dispel the acute discomforts of 
post-op pain in the gut, Phazyme provides simethicone, 
4 ..an effective, safe and simple method of preventing 
abdominal distention, gas pain and reducing the incidence 
of ileus."!* 
Phazyme's unique dual-phase action releases 
20 mg. of specially-activated simethicone initially to 
the stomach for immediate dispersion of entrapped gas. 
The protected inner core delivers an additional 
40 mg. of specially-activated simethicone to relieve 
pain of entrapped gas throughout the lower G.I. tract. 

Phazyme also provides 240 mg. of pancreatin 
directly to the small intestine to help assure normal 
digestion. 

And Phazyme is safe... no systemic effects...no 
untoward reactions...no contraindications other than 
known allergy to an ingredient. 


1. Gibstein, A., ef al.: Prevention of postoperative abdominal distention 
and discomfort with simethicone, Obstet. Gynecol. 38:386, Sept. 1971. 


*Italics ours. 


Reed & Carnrick/ Kenilworth, N.J. 07033 





prevents and relieves 
pain due to entrapped gas 





Sympos:um on Pain 


* 


Basic Prineiples 


in Managing Chronie Pain 


John J. Bonica, MD 


è Experience over the past 30 years suggests that trea: ment of 
patients with chronic pain is best achieved through a multicisci- 
plinazy team approach. The pain clinic at the University of 
Wasnkirzjton, started in 1961, has developed into a group of 20 
health 2rofessionals representing 13 disciplines. Successful 
operstien of such a heterogenous group depends on careful 
orgarization and a clear definition of responsibility. A patient is 
referree to a specific member, who becomes his manager, or to 
the clinic without specifying the physician, in which case a 
manager is assigned. The manager examines the patient, coor- 
dinates the evaluation by consultants, interprets the evaluation, 
and, if fhe diagnosis and therapy are clear-cut, refers the petient 
either tack to his physician cr to be cared for by the pain clinic 
grouc. Where the diagnosis or therapy or both are still coubtful, 
the patent’s case is reviewed at the pain clinic weekly confer- 
ence. 

(Arcf Surg 112:783-788, 1977) 


rolenged disability anc the iatrogenic complication of 
chronic pain can be obviated with proper management, 
which «ntails, among other things, early and correct ciag- 
nosis and the institution of an effective therapeutic strate- 
gy.'^ Although these are basic principles appreciated by all 
physicans, they are easily neglected by busy practitioners 
who cannot always devote sufficient time to obtaining a 
detale] medical history and carrying out a ccmplete 
physics] examination. 
In patients with chronie pain being seen for tie first 


Aceep=d for publication Dec 28 1976. 

Fram -he Department of Anesthesiology, University of Washiagton 
Schoo. o- Medicine, Seattle. 

Rer-ir£ requests to Department of Anesthesiology (RN-10), University of 
Washing-on School of Medicine, Seattle, WA 98195 (Dr Bonica). 
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time, detailed information must be obtained about the 
circumstances that contributed to the cause of the pain and 
its locatien, distribution, quality, intensity, and duration, 
as well as the presence or absence of associated symptoms 
such as weakness and numbness. These characteristies of 
the pain should be carefully and systematically elicited 
from the patient during three time periods: (1) the initial 
period, waich begins with the onset of the pain and ends 
after description of the therapy used at the time; (2) during 
the time rom the onset of the pain to the present; and (3) 
the current characteristics of the pain. At each time period 
the patient must be questioned about factors that 
aggravate and factors that relieve the pain. Specific details 
must be obtained about such associated phenomena as 
muscle spasm, muscle weakness, paresthesia, autonomic 
dysfunctions, and local tenderness. Following a detailed 
history about the cause and characteristics of the pain, a 
general story and a family history are taken in the usual 
manner. 

The physical examination should begin with a detailed 
and very careful observation and palpation of the painful 
region. If the pain is located in a joint or involves muscu- 
loskeletal structures, the patient is made to carry out 
certain specific movements and instructed to indicate 
which of these aggravates and which relieves the pain. 
Depending on the etiology, the pain may be localized at the 
site of the disease or injury or it may be in a part that is at 
a distanee from the site (referred pain). Therefore, 
referred »ain should be always kept in mind when exam- 
ining patents with acute or chronic pain. 

Examination of the painful region should be followed by 
a general physical examination and by complete neurolog- 
ical and psychological examination. All patients with 
chronic pain should be given the Minnesota Multiphasic 


Managing Chronic Pain—Bonica 783 


tai 
t 


e as 


=". bh 


POTETE. amu a 


^ : : e 
. : M à uid 
A - * A (c P n 
Oe a ird lab, LU Wo NMRO AI M ihe» 





4 
4 


ee 


į 
, 


ar od, a Ar SERRA: 


E 


ec 
a ees 


-e d 


^" 4 le 
"4 DUE T e 4. 4 à P. r3 
"t X T A es E SM rA Je " ! PA 


x 


S 


"E 


< 


x 
Me 


- 


an Fi 


RE 


Ate 


i 
Ej 


eG: 


Tr 
S DW 7 
*YX f 


d. 


AE 


a e $ = erg 
is 


Y 
^i 
dp 


a 


TER, c A TEFA 
= b wt > à ^ E 


CT 
am 


"emm 


«T 
x 
{£ 


Tuy 


SCTE 





c^ ^ LT 
f$. A ax 


- 


IUUD UNDA TEC I 
- "t t Li = ^ 


pert 


- 


y» 


* 


Personality Inventory (MMPI) and other a»propriate 
psychologie tests. Of course, if the condition involves the 
musculoskeletal system, it is essential to carry out an 
orthopedic examination. 

Following the initial visit, the patient is given a special 
form on which he or she carefully records the type, amount, 
and duration of physical activity, the amount of time the 
patient is up and active each day, which we call "time up," 
as well as the amount of time the patient spends in bed or 
lying down, which we refer to as "time down." Thorough 
evaluation by a sociologist or social worker is extremely 
important in most cases, because it often provides informa- 
tion about the background, the family and how they 
interact with the patient, the home and work environment, 
and other factors contributing to the behavior of the 
patient with chronie pain. It is essential to ascertain 
accurately the type and quantity of medicine the patient is 
taking, and the amount of alcohol or tobacco or both he or 
she consumes daily. My own experience has been that some 
patients are more likely to divulge to a social worker 
"secrets" about interaction with family and friends, about 
their sexual activities, and other "sensitive" issues that 
they often are hesitant to tell the physician. 

A clinical, laboratory, and radiological examination are 
often essential, as they are with most medical diagnostic 
problems. Special diagnostic procedures such as diagnostic 
nerve blocks or the use of drug-induced hypnosis to facili- 
tate interview or the use of hypnotic techniques by those 
who are skilled in them may provide valuable additional 
information. The proper use of hypnosis and placebo may 
help to clarify the role of emotional factors in th2 patient’s 
complaint. For optimal results, the placebo must be admin- 
istered by the double-blind technique, ie, neither the 
patient nor the nurse or other person who administers the 
drug should know that it is a placebo. Before the placebo or 
active drug is given, the patient should be carefully 
instructed to record at frequent intervals the effects of the 
administration. In addition, the nurse should visit the 
patient and evaluate the effects of the administration at 
15-minute intervals. If a member of the family is present, 
his opinion about the effect of the administration should 
also be solicited away from the patient. 

It deserves reemphasis that these and other procedures 
intended to help in the differential diagnosis must be used 
as adjuncts to a thorough medical history and physical 
examination, and the results from the tests should be 
considered within the framework of all the other informa- 
tion obtained. Since 25% to 35% of patients with pain 
resulting from surgical operations or other “organic” 
causes obtain the same degree of pain relief from a placebo 
as from a narcotic, it is hazardous and a great disservice to 
the patient to make a diagnosis of “psychogenic” pain 
solely on the basis of the response to a placebo or the 
response to a single diagnostic block or the effects of drug- 
induced hypnosis. 

A diagnosis of psychogenic pain cannot be made by 
exclusion, but from positive findings acquired by the 
psyehologist and psychiatrist, whose diagnostic activities 

are carried out in parallel to those of the other physicians, 
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rather than after this later group has completed its evalu- 
ation. " 


MULTIDISCIPLINARY PAIN CLINIC 


In dealing with complex pain problems, it is often 
necessary for the patient's physician to enlist the aid of one 
or more medical specialists and health professionals. One of 
the most efficient methods of managing such problems is 
through the team approach, or a pain clinie group composed 
of health professionals of different disciplines working and 
collaborating in a well-coordinated manner. Although this 
concept was proposed over a quarter of a century ago and 
subsequently described in many publications," until 
recently it was virtually ignored by the medical profession. 
During the past two years, there has been a remarkable 
surge of interest in this team approach, and multidiscipli- 
nary pain clinies have been organized in several medical 
centers throughout the world (a partial list of pain clinics in 
the United States has recently been published'*). Current- 
ly, the formation of such a group is being considered by the 
staffs of many other institutions. 

Experience with military personnel during World War II 
and with civilian patients after the war led to the firm 
conviction that the treatment of patients with complex 
pain problems is best achieved through the well-coordi- 
nated and concerted efforts of the patient's doctor and a 
group of specialists who contribute their individualized 
knowledge and skills for the common goal of making a 
correct diagnosis and planning the most effective thera- 
peutic strategy. In the immediate postwar period, Alexan- 
der'* proposed a similar concept and, for a time, directed 
such a group. During the ensuing 12 or more years, this 
concept has been put into practice in a community hospital 
that cares for private patients. Despite the usual problems 
inherent in private practice, the group functioned with fair 
success. 

The pain clinic at the University of Washington in 
Seattle was founded in 1961 in collaboration with Lowell 
White, MD, a neurosurgeon. Soon, it was joined by a few 
other health professionals. This small group began to see 
patients with chronic pain and hold fairly regular weekly 
conferences. As a result of these efforts, the group grad- 
ually attracted orthopedists, psychologists, surgeons, and a 
variety of other specialists. In order to belong to the pain 
clinic group, a physician must have fulfilled the following 
requisites: (1) have special interest in chronic pain; (2) be 
wiling to spend sufficient time and effort; (3) acquire 
special knowledge of pain syndromes; and (4) possess 
specialized skills to contribute to the diagnosis and therapy 
of chronic pain problems. 

Currently, the pain clinic group is composed of 20 
individuals representing 13 disciplines: anesthesiology, 
general practice, neurology, neurosurgery, nursing, oral 
surgery, orthopedies, pharmacology, psychiatry, psychol- 
ogy, radiology, sociology, and surgery. The goals and 
missions of this group are to work as a well-coordinated 
team to provide optimal eare to patients with chronic pain 
problems; to carry on an effective teaching program for 
undergraduate, graduate, and postgraduate health profes- 
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sionas; and to encourage independent and collaborative 
basic s clinical investigation. Although these objectives 
ean be achieved through individual efforts, our experience 
suggest. that the team approach is more efficient end 
productwe. Therefore, we recognize that the organization 
and “nection of such a group may vary according to 
eondi- ons in a particular medical center, but we believe 
that the basic concept of the multidisciplinary apprcach is 
essentia to the greatest success in this field. It deserves 
emphess that, although the terms “nerve block clinie" and 
"pain elmic” are often used interchangeably,'*” there are 
significant differences between the two types of fac lities. 
A nerve block clinic is a facility in which nerve blocks are 
done “or the management of pain and other disease states, 
whereas a pain clinic has a much broader and more 
compr2kensive scope. 


ORGANIZATION 


A ks» to the success of such complex multidisciplinary 
efforts s in effective organization of the personnel and 
ample physical facilities, equipment, and financial 
resources. The director should have the capabilty of 
providirg vigorous medical, scientific, and administrative 
leadership to the group. Since the team is composed of 
indivduals who have appointments (and conseqaentiy 
alleg-r-e) to their parent departments, it is essential that 
the Girector possess those qualities necessary to bring a 
heterog=neous group together and have it function as a 
single, efficient unit. He must possess superior knowledge 
and ills in a special area of pain, and his performance in 
patiect care, teaching, and research must be such as to 
aecru Fim the respect of all his colleagues. Equally impar- 
tant, he must manifest intense interest in the field anc be 
willing to devote a significant portion of his professicral 
time to-participating in the activities of the group. 

The cinic coordinator acts as the agent of the pain clinic 
direcor and the entire group. To be effective, this »ersen 
must de able and willing to devote most of his professional 
time coerdinating the functions and activities of the pain 
clinic lh addition to the day-to-day activities, this person 
must ceordinate and execute plans for teaching activities 
by tke dinic group and scheduling of case presentations. It 
is essertial that all inpatient and outpatient admiss:ons to 
the diric, as well as patient consultations, be processed 
throug the clinic coordinator so that he can organize these 
activ cies most efficiently. In our own pain clinic groap, the 
clinic ceordinator is an anesthesiologist who spends most of 
his cin cal time in the pain clinic. During his absence, this 
task & assumed by another anesthesiologist who aso has 
spec! nterest and knowledge in chronic pain problems. It 
shoud de stressed, however, that any physician or other 
health »rofessional can fill this function, provided he kas 
know elge of the field of pein, administrative talents, and 
is williag to devote the time and effort necessary to tne 
task. 


Patient Manager 


Each patient admitted to the pain clinic shoald be 
assigmel a physician who has the responsibility for the 
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initial examination of the patient, for making decisions as 
to which consultants the patient should be referred, coordi- 
nating these consultations, and acting as a liaison among 
the patient, his own personal physician, and the rest of the 
pain clinie zroup. The manager is the first physician to see 
the patient, to obtain a thorough history, and to carry out a 
comprehensive physical examination. Based on the infor- 
mation obtained, he decides which other members of the 
pain clinic should be consulted and in which order the 
consultants should see the patient. If the patient's case is 
presented in conference, the manager presents a summary 
of the patient's physical work-up to the group and, after 
the conference, he relays the recommendations of the 
group to the patient and to the referring physician. He also 
has the responsibility of writing progress and follow-up 
reports of -he case. 


Consultants 


Consultants are individual medical specialists, usually 
members of the pain clinic group, who devote a significant 
portion of their clinical time to the care of patients with 
ehronie pain. As previously mentioned, in order to be 
members of the pain clinic group they must have special 
interest in. and ample knowledge of, pain syndromes, and 
must possess specialized diagnostic and therapeutic skills 
in a particular field. If the pain clinic group does not have a 
representative from the various specialties, it may be 
necessary to refer the patient to a consultant outside the 
group. Not infrequently, consultants do basic and clinical 
research im particular areas of pain. A very important 
responsibility of the consultant is to be present at the pain 
clinic conference to participate in the face-to-face discus- 
sion. 


Other Health Professionals 


Health professionals other than physicians whom we 
consider essential to the success of this type of effort 
include clinical psychologists, pharmacologists, neurophysi- 
ologists, sociologists, and nurse specialists with a particular 
interest im pain. These individuals serve in the same 
capacity as consultants and often provide valuable infor- 
mation that is not obtained from other consultants. 

Residen: physicians and surgeons who rotate through 
the pain clinic, special fellows in pain, and other health 
professionals assigned to the clinic as part of their training 
constitute an important cadre of personnel that helps with 
the work-vp and day-to-day care of these patients. 


Secretarial Personnel 


The pain clinic group should have an administrative 
assistant and one or more full-time secretaries. Because of 
their interface with the public and their position in the 
management of the details of clinic visits and admissions, 
they are among the most critical members of the group. 
Apart from providing routine administrative and secre- 
tarial helpto the members of the clinic, these persons must 
be available during regular medical office hours to handle 
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phone calls and inquiries from physicians in the commu- 
nity. Obviously, they play an important role in maintaining 
good relationships between the members of the clinic and 
the patient's physician, the family, and the public at 
large. 


SPACE AND EQUIPMENT 


To funetion optimally, the pain clinie group requires 
space and equipment of three varieties: (1) space in the 
outpatient clinic; (2) inpatient hospital beds; and (3) 
specialized space and equipment to meet the peculiar needs 
of a team actively engaged in patient care and teaching. 


Outpatient Facilities 


The outpatient clinic facilities should include: the usual 
receptionist's desk; a semiprivate carrel-type space for the 
use of patients filling out the various pain questionnaires 
and taking the psychologic tests; one or more large exam- 
ining rooms fully equipped to permit a comprehensive 
general physical, neurological, and orthopedie examina- 
tion; one or more smaller rooms to see patients on return 
visits and permit uncomplicated follow-up examinations 
(these types of rooms should have facilities to permit the 
patient to change clothes and the physician to ezrry out the 
necessary examination); a room for special diagnostic 
procedures; and a large room equipped to carry out diag- 
nostic and therapeutic nerve blocks. 

Some communications system should be provided within 
this work area. It is also highly desirable to have a recovery 
room area where patients who have undergone nerve 
blocks and other diagnostic procedures can be observed by 
nurse assistants. 


Inpatient Facilities 


Inpatient hospital beds both for elective admissions and 
brief emergency admissions made necessary by the devel- 
opment of complications such as toxic drug reaction or 
pneumothorax should be available to the pain clinic group. 
It is preferable that the beds available to the pain clinic 
group be contained within one ward or one area of the 
hospital, so that the nursing staff may be trained in the 
careful observation of patients’ responses to diagnostic and 
therapeutic procedures, and also in running drug profiles 
and watching patients during drug withdrawal A private 
room is often of great advantage in dealing with a 
medication problem. 


Special Facilities 


Space peculiar to the coordinated function of the pain 
clinic group includes physician’s office space, to permit 
seeing patients in private; a staff conference room that 
permits groups of eight to ten people to meet and discuss 
cases and allows the faculty to carry out teaching activities 
(the room should have the usual facilities including an 
x-ray viewing box); and a large, theater-type corference or 
lecture room available for the weekly conference. This 
room should be equipped with blackboard, x-rzy viewing 
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boxes, and audiovisual devices. It should be large enough to 
permit seating for 35 to 40 people. The room must have a 
ready access both for patients who may arrive by stretcher 
and for patients who may be ambulatory or else in wheel 
chairs. A small waiting area adjacent to the lecture theater 
is convenient for having the patient and the NPOUNS wait 
for admission to the conference. 

Ample space and equipment should be available to the 
pain clinie group for the storing and retrieval of patient 
records. The pain clinic should have a small regional library 
that contains the most important textbooks, reprints, 
teaching slides, and other audiovisual equipment on all 
aspects of pain. 

Another resource of the pain clinic is its publications, 
which include brochures for public information and profes- 
sional reprints. A concise brochure describing in detail the 
procedures for admission and processing of patien:s has 
proved extremely useful to patients and their referring 
physicians. In addition to being an effective means of 
communieation and publie relations, it decreases the 
number of time-consuming questions and telephone calls. 
Another important resource from the patient's viewpoint 
is information on local housing facilities for out-of-town 
patients and their relatives. 

The pain clinie setting is ideal for automated data 
acquisition and retrieval. To this end, a computer must be 
considered for the processing of isolated informatior such 
as the MMPI, or else for doing a more elaborate pertinent 
function inquiry on the patient and relating owerall 
findings to the ultimate outcome of the disease. 


FUNCTION 
Patient Care 


The pain clinic of the University of Washington aecepts 
only patients referred by physicians. The national and 
international publieity given the clinie during the past 
several years has caused many patients to attempt tc gain 
admission on their own, but for obvious reasons we have 
adhered to the referral policy. The sources of referral are 
inpatients of the University Hospital being cared for by 
other faculty, and patients referred by physicians outside 
the hospital. Usually, the patient is referred to a specific 
member of the pain clinic group, but a significant number 
are referred nonspecifically to the program. 


Procedures for Admission 


On receipt of a request to admit a patient, the referring 
physician is asked to send a summary of all the diagnostic 
and therapeutic procedures done to date, including roent- 
genograms and operative reports. He is informed that the 
patient will be placed on a waiting list pending receipt of 
the information and evaluation of the data by the clinic 
coordinator, who then decides whether or not the patient is 
a suitable candidate for care by the group. The information 
not only helps in screening patients, but also avoids 
excessive delay for the out-of-town patients who otherwise 
will need to wait while their records are being collected. 
Once the screening is completed and a decision is made to 
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accent the patient, the referring physician and the pat:ent 
‘ire nctified of the appointment date. In many cases, the 
patiert is asked to keep a two-week diary on a special form 
suprli»d by the pain dinic, pertaining to drug medication 
and daily activities, including “up-time” (the amount of 
time the patient is up and active) and "down-time" 'the 
ameart of time the patient is in bed or inactive). 


Initial Visit 


A patient referred to a specific member of the clinic is 
seer by him, and he becomes the patient's “manager.” A 
patiert who is not referred to a specific physician is 
assigned a manager by the clinic coordinator. At zhe time 
of admission, the patient is asked to prepare a description 
of the pain and his family history on a special farm, and 
alse t» complete the MMPI form. The informatior is then 
reviewed by the patients manager, and the patient is 
subsequently seen and informed in detail about the proce- 
duse »f the clinic work-up and how the clinic functions. A 
very detailed history of the pain and the patient's past 
mecieal history, family history, home and work environ- 
mert and other pertinent information is obtainec. This is 
followed by an examination of the painful regicn amd a 
ger2ral physical examination, and usually a neurologie and 
orthosedic examination. Usually, the patient is then seen 
by 2 rurse practitioner and a social worker, who carry out a 
sociobgic evaluation. 

Frequently, the initial visit consumes three to fcur hours 
or longer. The information is evaluated by the managing 
phrsizian, who then determines what other consultations 
are necessary. Usually, patients referred to the dinic are 
seem »y a psychologist and a psychiatrist and one or more 
other-consultants. Coerdination of the patient's visits with 
the »ensultants in the schedules of various consultants nave 
been arranged to afford < degree of flexibility. UsuzLy, it 
is possible to arrange most consultations on an outpatient 
basis within a period of two weeks. 

Afser all of the consultants have seen the patient, the 
information is studied by the manager in an attempt to 
make a diagnosis. If the diagnosis and therapy are elear 
cut, tae patient is either referred back to the physician or is 
care for by members of the pain clinic group at the 
University of Washington Medical Center. 


The Conference 


Pa ients for whom the diagnosis or therapy or both are 
uneeXain are presented at the weekly conferenee of the 
pain linic group. About four days prior to the conference, a 
not c= of the patients to be considered is sent tc all pain 
clinic personnel. This is followed by a letter to the consul- 
tante who have seem the patient, alerting them te the 
fortheoming discussion. Prior to the conference, a synopsis 
of sch case is distributed to members of the group. 
Usualy, two patients are considered during eaca confer- 
enee, which lasts 1'2 hours. 


The conference is chaired by the director or clinic . 


coercinator of the pain clinic. The patient's manager er his 
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house oficer presents a summary of the history and 
physical findings and then calls on the consultants who 
have seea the patient to provide additional information. 
Members of the clinic who have not seen the patient are 
given an opportunity to ask questions and make comments. 
An informal seating arrangement is highly desirable to 
permit tke members of the group to face each other in the 
interchange and discussions that usually follow presenta- 
tion of tae case. 

The patient and spouse are then brought into the room 
for furtker questions by members of the clinic. This gives 
an oppor-unity to those members of the clinic who have not 
seen the patient to ask specific questions or carry out brief 
examina.ions. Similarly, the patient and spouse are given 
an opportunity to ask questions of members of the clinic. 
After th:s is completed, the patient and spouse leave the 
conferenee room and there is further discussion among 
member: of the clinic. Often, the discussion is vigorous and 
it continaes until there is a consensus about diagnosis and 
therapeutic strategy. After the conference, the patient's 
manager sees the patient and informs him or her of the 
decision made by the group. He advises the referring 
physiciaa as soon as possible about the medical details of 
the decision. 

Expersence has confirmed our deep conviction that this 
face-to-face group diseussion is much more effective and 
productive in making a correct diagnosis and formulating 
the appropriate therapeutic strategy than communication 
by a note on the patient's record, by letter or telephone, or 
through fragmented independent efforts inherent in tradi- 
tional medical practice. In addition to providing highly 
specialized consultant service to the referring physician 
and the patient, these conferences serve as an excellent 
forum fcr the exchange of ideas and information, and thus 
constitu e a highly effective teaching mechanism. 


Teaching 


The pain clinie carries out teaching programs for resi- 
dents (registrars) from the various disciplines who wish a 
special rotation on pain, and for special fellows of the pain 
service. 3ome of the medical students also rotate as part of 
an elect-ve clerkship. In view of the fact that there are no 
other courses in the medical curriculum that teach students 
the trea:ment of patients with chronic pain problems, this 
is consicered an important rotation by the students. 

Residents usually rotate for a period of one to two 
months. During this rotation, they are assigned to an 
individual manager or to the pain clinic coordinator. Expe- 
rience suggests that two months is the minimum period 
and three months the optimal time to be spent in the pain 
clinic rczation. 

The special pain clinic fellows are accepted for periods 
ranging from six months to one year or more. During this 
time, these physicians work in the capacity of house staff 
or junior instructors, depending on their qualifications. In 
additior to the clinical experience on a student-teacher 
basis, “hey receive formal courses and training by 
members of the pain clinic and are expected to carry out 
some form of pain-related research. These fellows serve a 
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highly useful purpose in regard to patient care because 
they afford a continuity that is otherwise hard to 
achieve. 


COMMENT 


During the early years, the collaborative efforts of the 
pain elinie group were devoted exclusively to patient care 
and teaching. Members of the group carried out indepen- 
dent research in their own laboratories. However, with the 
participation of experimental psychologists, pharmacolo- 
gists, neurophysiologists, and other basic scientists and 
clinical investigators, interaction, cross-fertilization, and 
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communication began that has resulted in some collabora- 
tive research. This has been one of the most gratifying’ 
spin-offs of the group’s activities. For example, the obser- 
vations and experience of C. Richard Chapman, PhD, in the 
pain clinic prompted him to revise radically his approach to 
psychologie studies on pain. As a corollary, the contribution 
of basic scientists has prompted a revision of older concepts 
and the adoption of new ones in regard to diagnosis or 
therapy or both (Lawrence Halpern, MD, a basic and 
clinieal pharmacologist, was instrumental in prompting 
study of drug intoxication and detoxifieation as a major 
contributing factor to chronic pain behavior). 
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Symposium on Pain will be continued in the next issue. 
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This uni offers the advantages of simplified and 
consistently air bubble free operative Cholangiog- 
raphy. 

Note that the Cholangiogram is performed early in 
the operative procedure, prior to any air being in- 
troduced into the biliary duct system. 


The cannula allows it to seek its own direction in 





Above rendering shows unit clamped n 


place. Note gall bladder has not been re- the cystic duct. 

moved, anc no air has been introduced mio After placement, only a clamp or clip is required to 
the ducts. hold the cannula in place. A time saving and simpli- 
Each ORC unit shown below is furnished fied Chalangiogram is then performed. 
aem LE RB E INS DADA > * This method is referenced in "Archives of Surgery”, 
cannula with a single side port, 12 inches of May 1975. 


PVC tubing and a durable metal hub. “A simp e effective technique for performing Intra- 
operative Cholangiography’. 


a Re-prints and complete technical information will 
be mailed on request. 


E. M. PARKER CO., INC. 


6<6 Brookline Avenue 
Brookline, Mass. 02147 USA (617) 277-7211 


The new edition of the AMA’s ` 
DIRECTORY OF SELF-ASSESS- 

MENT PROGRAMS FOR PHY- 

SIC. ANS is now available. It lists 
programs sponsored by all major 
specialty societies, on 21 topics. 


: | j Eacn program is listed by topic 
AAT » | e MEM anc sponsor and includes sites 
anc times of tests, content, for- 
The latest mat, time required, method of 
scoring, aids to learning, fees 
and whom to write. 


information ERN 


of the Directory, DIRECTORY OF 

on self -— ($1 ea.) write: Order Le god 
Deot. OP-414, g^ 
American Medical 


PRISE E gs EE 
pr ograms. Chicago, Ill. 60610. 
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Books 


Atlas of Vaginal Surgery, ed 1, by Gunther 
Reiffenstuhl and Werner Platzer, English edition 
by Emanuel A. Friedman, 2 vol, 733 pp, 371 illus, 


. $95, WB Saunders Co, 1975. 


This handsome two-volume atlas 
covering pelvic anatomy and vaginal 
gynecologie surgical procedures, by Dr 
Platzer, professor of anatomy at Inns- 
bruck, Austria, and Dr Reiffenstuhl, 
professor of gynecology at Salzburg, 
Austria, is strangely reminiscent of 
its 40-year-old predecessor by Peham 
and Amreich. It is a translation of the 
German language edition, edited by 
Emanuel Friedman, and covers princi- 


_ pally the techniques developed in the 


I. Frauenklinik in Vienna and in 
German clinies during the end of the 
19th and early part of this century. 
Every other page is a beautiful, blood- 
free anatomical illustration by Franz 
Batke. 

The authors make no pretense of 
covering much beyond historie vaginal 
techniques that are still extensively 
used in Austrian and central Euro- 
pean clinies. Many of these are stan- 
dard procedures and are carried out 
with minor local modifications 
through the world. Others, such as the 
Schauta-Amreich radical vaginal hys- 
terectomy, which occupies some 130 
pages of the text, are rarely per- 
formed in the United States. 

The selection of operations makes 
the book an excellent presentation of 
the Austrian school of gynecologic 
surgery, but, by limiting themselves 
to their own experience, the authors 
have made the work less valuable to 
gynecological surgeons elsewhere. 
Commonly performed procedures such 
as suction curettage and aspiration 
endometrial biopsy are not men- 
tioned, and urinary stress inconti- 
nence and rectovaginal fistula cannot 
be found in the index. Such matters as 
urethral reconstruction, posthysterec- 
tomy vault prolapse and enterocele 
repair, saerospinalis vaginal fixation, 
pubocoecygeus muscle and other sling 
procedures, or the surgical treatment 
of congenital defects and problems of 
intersex are skipped over lightly or 
omitted altogether. While great re- 
spect is due the Viennese leaders at 
the turn of the century, one cannot 
ignore Johns Hopkins and Howard 
Kelly or more recent contributors such 
as  TeLinde,  Ingleman-Sundberg, 
McCall, Jones, Williams, Way, and 
others. 

The failure to cover some of the 
more modern techniques employed in 
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this country and elsewhere, while lim- 
iting the usefulness of these two 
rather expensive volumes to the aver- 
age practicing obstetrician-gynecol- 
ogist, does not detract from its excel- 
lent presentation of the development 
of the Austrian school of vaginal 
surgery. Because of its historic role, 
it will probably find its place on the 
shelves of medical libraries rather 
than in the gynecologist's office. 
JOHN McLean Morris, MD 
New Haven, Conn 


Biomechanics of the Normal and Diseased Hip, 
by Friedrich Pauwels, 276 pp, $159.90, Springer- 
Verlag, 1°76. 


This elegantly illustrated atlas rep- 
resents a lifetime of careful clinical 
observation by Professor Pauwels, 


who truly pioneered the application 


of mechanical principles to the patho- 
physiology and management of mus- 
culoskeletal disease. A text on biome- 
chanics of the hip without a single 
equation? Welcomed by most clini- 
cians, decried by bioengineers. 

Professor Pauwels initially lays 
a theoretical mechanical foundation, 
with a discussion of the effect of load 
and stress on skeletal structures. He 
then applies these principles to 
understanding of the etiology and 
management of hip joint disease, spe- 
cifically, congenital coxa vara, pseu- 
darthrosis of the neck of the femur, 
and osteoarthritis. This somewhat 
narrow focus allows a comprehensive 
discussion of the pathomechanics of 
these three hip problems. The author 
demonstrates the means by which ap- 
propriate osteotomies modify the 
forces aeting about the hip so as to 
elicit favorable biological response 
from the skeleton. The text, many 
years in preparation, does not deal 
with any of the novel mechanical 
problems posed by total prosthetic re- 
placement of the hip. 

This book is essentially an atlas. 
The illustrations are very well done, 
the copious roentgenographs are clear 
and well reproduced, and the text is 
smoothly and clearly translated. It 
would seem that Professor Pauwels 
could have conveyed his message in 
a much more compact and less am- 
bitious form; the educational value of 
this volume hardly justifies the out- 
rageous cost ($159.90). For this rea- 
son, the book is recommended for 
institutional shelves, as optional 
reading for interested orthopedists, 
practicing or in training. 

RICHARD N. STAUFFER, MD 
Rochester, Minn 
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ANTISEPTIC 
SECURITY 


against topical infections 
of skin, wounds, burns 


BETADINE® Ointment provides 
prompt, prolonged broed-spectrum 
micrc5icidal activity against organ- 
isms commonly encountered in skin 
and wound infections. I: is not greasy 
or sticky, and is virtually nonirritating 
to skin and mucosa. It does not stain 
skin and natural fabrics, does not 
block air, and the site of apolication 
may 5e bandaged. 


BETADINE Ointment Packette 14, oz. 
and 3€ oz., disposable packettes for de- 
germsng small skin areas, es in hyper- 

4 alimentation, catheter care, umbilical 
area care or circumcision. 


BETADINE Ointment 1 oz. tube, for 
treat ng common skin infections and to 
help prevent infection in abrasions, 
lacerations and burns. 


BETADINE Ointment 1 Ib. and 5 Ib. jar, for 
anti-infective treatment of the burn wound 
or infected stasis ulcers...for extensive 

skin 2reas...or for prolonged application. 





Purdue Frederick 
© COPYRIGH 1975, THE PURDUE FRED RICK COMPANY 
NORWALK, CONN. 06856 ABOBS 165375 


BETADINE 


Ointment 


Foremost documented 
broad-spectrum topical 
micobicdal action 








COLACE prevents hard, dry stools common to constipation . . . 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

Safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
the most widely used 
stool softener. 


GOLAGE 


dioctyl sodium sulfosuccinate 
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"The versatility ol 


Its evident on almos 


As a psychotherapeutic agent, Valium 
(diazepam) serves a wide range of needs 


Whatever the patiert's primary diagnosis, excessive anxiety sometimes 
becomes an important factor in treatment. In such cases, you'll find Valium an 
extremely useful adjunct to counseling. That's because oral Valium acts 
promptly and effectively to calm the tense, overreacting patient and to reduce 
his anxiety to more manageable levels. Moreover, Valium may be given to 
psychoneurotic patients whose predominant anxiety is accompanied by 
secondary depressive symptoms. And when anxiety is particularly 
acute—before surgery, encoscopy or cardioversion, 
for instance — Valium is available in injectable 
form to provide immediate calming. 

Valium is generally well tolerated, with side 
effects more serious than drowsiness, fatigue and 
ataxia rarely seen. Ambulatory patients, however, 
should be cautioned against driving, operating 
dangerous machinery or drinking alcohol while on 
therapy with Valium. 


Valium (diazepam) serves 
as an adjunct in skeletal muscle 
spasm and spasticity 


Because of its potent muscle-relaxant 
properties, Valium is a useful adjunct in relieving 
skeletal muscle spasm caused by sprains, strains 
or inflamed muscles. In such cases, adjunctive 
Valium often helps break the reflex cycle of 
spasm/pain/spasm and thus tends to increase 
mobility more rapidly. In certain other disorders 
as well — such as paraplegia and athetosis — rehabilitation special- 
ists often find the spasmolytic action of Valium helpful in relieving 
involuntary movements, muscular rigidity and convulsive spasms. 
And you can choose from scored tablets or injectable dosage 
forms to suit an individual patient's needs. 

Because of its relatively low toxicity, Valium has a noteworthy 
safety record. Nevertheless, as with any long-term drug therapy, 
periodic blood counts and liver function tests are advisable. 
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ium (diazepam) 
ry hospital service 


In status epilepticus particularly, Injectable 
Valium (diazepam) serves a vital need 


Injectable Valium is now coasidered by many authorities 
to be a preferred drug in the management of status epilepticus. Used 
adjunctively, it gererally succeeds in interrupting seizures promptly. 
Frequently, a single injection helps restore control. Injectable Valium 

€ hasattimes been effective even after standard 

anticonvulsan:s have failed. 

If used intravenously, Injectable Valium 
should be administered slowly, taking at 
least one minute for each 5 mg (1 ml) given; it 
should not be mixed or diluted with other 
solutions or fluids. Although Injectable Valium 
seldom alters vital signs, because of the possible 
occurrence of apnea and/or cardiac arrest 
t especially in elderly or very ill patients), re- 
suscitative facilities should be readily available. 
í See product information.) 
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MEDICAL SERVICE PSYCHIATRIC 


SURGERY 


Valium , 
(diazepam) 


few products on any hospital formulary do so much so well 


For a summary of product information, please see following page. 


| aliumM diazepam) 


2-mg, 5-mg, 10-mg scored tablets 
ready-to-use 

2-ml Tel-E-Ject'( disposable syringes) 
2-ml ampuls 

10-ml vials 


three distinct actions: 
psychotherapeutic 
skeletal muscle relaxant 
anticonvulsant 


5 mg/ml 


Before prescribing, please consult complete product information, a summary of 
which follows: 

Indications: Tension and anxiety states; somatic complaints which ar» concomitants 
of emotiona! factors; psychoneurotic states manifested by tension, anxiety, ap- 
prehension, fatigue, depressive symptoms or agitation; symptomatic relief of acute 
agitation, tremor, impending or acute delirium tremens and hallucinosis due to 
acute alcohol withdrawal; adjunctively in: relief of skeletal muscle spasm due to 
reflex spasm to local pathology; spasticity caused by upper motor neuron disorders; 
athetosis; stiff-man syndrome. Oral form may be used adjunctively in convulsive 
disorders, but not as sole therapy. /njectable form may also be used adjunctively in: 
status epilepticus; severe recurrent seizures; tetanus; anxiety, tension or acute stress 
reactions prior to endoscopic/surgical procedures; cardioversion. 


Contraindications: Tablets in children under 6 months of age; known hyper- 
sensitivity; acute narrow angle glaucoma; may be used in patients with open angle 
glaucoma who are receiving appropriate therapy. 


Warnings: As with most CNS-acting drugs, caution against hazardous occupations 
requiring complete mental alertness (e.g., operating machinery, driving). Withdrawal 
symptoms (similar to those with barbiturates, alcohol) have occurred “ollowing 
abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, vomiting, 
Sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under care- 
ful surveillance because of predisposition to habituation/dependence. 


Usage in Pregnancy: Use of minor tranquilizers during first trimester 
should almost always be avoided because of increased risk of congenital 
malformations, as suggested in several studies. Consider possibility of 
pregnancy when instituting therapy; advise patients to discuss therapy if 
they intend to or do become pregnant. 


ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS 
depressants. 


Not of value in treatment of psychotic patients; should not be employed in lieu of 
appropriate treatment. When using oral form adjunctively in convulsive disorders, 
possibility of increase in frequency and/or severity of grand mal seizures may require 
increase in dosage of standard anticonvulsant medication; abrupt withdrawal in 
oa cases may be associated with temporary increase in frequency and/or severity 
of seizures. 


INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, 'ocal irritation, 
swelling, and, rarely, vascular impairment when used I.V.: inject slowly, taking at 
least one minute for each 5 mg (1 ml) given; do not use small veins, i.2., dorsum of 
hand or wrist; use extreme care to avoid intra-arterial administration or extravasation. 
Do not mix or dilute with other solutions or drugs, or add to l.V. fiuids. 


Administer with extreme care to eiderly, very ill, those with limited pulmonary reserve 
because of possibility of apnea and/or cardiac arrest; concomitant use of barbitu- 
rates, alcohol or other CNS depressants increases depression with increased risk of 
apnea; have resuscitative facilities available. When used with narcotic analgesic 
eliminate or reduce narcotic dosage at least 1/3, administer in small increments. 
Should not be administered to patients in shock, coma, acute alcoholic intoxication 
with depression of vital signs. 


Has precipitated tonic status epilepticus in patients treated for petit mal status or 
petit mal variant status. 


Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred 
following abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, 
vomiting, sweating). Keep addiction-prone individuals under careful surveillance 
because of predisposition to habituation/dependence. Not recommended for OB 
use. 


Efficacy/safety not established in neonates (age 30 days or less); prolonged CNS- 
depression observed. In children, give slowly (up to 0.25 mg/kg over = minutes) to 
avoid apnea or prolonged somnolence; can be repeated after 15 to 3C minutes. If no 
relief after third administration, appropriate adjunctive therapy is recommended. 


Precautions: If combined with other psychotropics or anticonvulsants, carefully 
consider individual pharmacologic effects— particularly with known compounds 
which may potentiate action of Valium (diazepam), j.e., phenothiazines, narcotics, 
barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in 
highly anxious patients with accompanying depression who may have suicidal ten- 


dencies. Observe usual precautions in impaired hepatic function; avoid accumula- 
tion in patients with compromised kidney function. Limit oral dosage to smallest 
effective amount in elderly and debilitated to preclude ataxia or oversedation (initially 
2 to 2V2 mg once or twice daily, increasing gradually as needed or tolerated). 


INJECTABLE: Although promptly controlled, seizures may return; readminister if 
necessary; not recommended for long-term maintenance therapy. Laryngospasm/ 
increased cough reflex are possible during peroral endoscopic procedures; use 
topical anesthetic, have necessary countermeasures available. Hypotension or mus- 
cular weakness possible, particularly when used with narcotics, barbiturates or 
alcohol. Use lower doses (2 to 5 mg) for elderly/debilitated. 


Adverse Reactions: Side effects most commonly reported were drowsiness, fatigue, 
ataxia. Infrequently encountered were confusion, constipation, depression, diplopia, 
dysarthria, headache, hypotension, incontinence, jaundice, changes in libido, 
nausea, changes in salivation, skin rash, slurred speech, tremor, urinary retention, 
vertigo, blurred vision. Paradoxical reactions such as acute hyperexcited states, 
anxiety, hallucinations, increased muscle spasticity, insomnia, rage, sleep distur- 
bances and stimulation have been reported; should these occur, discontinue drug. 


Because of isolated reports of neutropenia and jaundice, periodic blood counts, liver 
function tests advisable during long-term therapy. Minor changes in EEG patterns, 
usually low-voltage fast activity, have been observed in patients during and after 
Valium (diazepam) therapy and are of no known significance. 


INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, syncope, 
bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, neutropenia. 


In peroral endoscopic procedures, coughing, depressed respiration, dyspnea, 
hyperventilation, laryngospasm/pain in throat or chest have been reported. 


Dosage: Individualized for maximum beneficial effect. 


ORAL—Adults: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. toq.i.d.; 
acute alcohol withdrawal, 10 mgt.j.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or 
q.i.d. as needed; adjunctively in skeletal muscle spasm, 2 to 10 mgt.i.d. or q.i.d.; 
adjunctively in convulsive disorders, 2 to 10 mg b.i.d. toq.i.d. Geriatric or debilitated 
patients: 2 to 2V» mg 1 or 2 times daily initially, increasing as needed and tolerated. 
(See Precautions.) Children: 1 to 2V» mgt.i.d. or q.i.d. initially, increasing as needed 
and tolerated (not for use under 6 months). 


INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or I.V., 
depending on indication and severity. Larger doses may be required in some condi- 
tions (tetanus). In acute conditions injection may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is usually satisfactory. Lower doses (usually 2 to 5 mg) 
with slow dosage increase for elderly or debilitated patients and when sedative drugs 
are added. (See Warnings and Adverse Reactions.) 


For dosages in infants and children see below; have resuscitative facilities available. 
I.M. use: by deep injection into the muscle. 


I.V. use: inject slowly, take at least one minute for each 5 mg (1 ml) given. Do not use 
small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid intra-arterial 
administration or extravasation. Do not mix or dilute with other solutions or drugs; do 
not add to!.V. fluids. 


Moderate psychoneurotic reactions, 2 to 5 mg I.M. or I.V. and severe psychoneurotic 
reactions, 5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if necessary; acute alcoholic 
withdrawal, 10 mg I.M. or I.V. initially, then 5 to 10 mgin 3 to 4 hours if necessary. 
Muscle spasm, in adults, 5 to 10 mg I.M. or I.V. initially, then 5to 10 mgin3to4 
hours if necessary (tetanus may require larger doses); in children, administer /. V. 
Slowly; for tetanus in infants over 30 days of age, 1 to 2 mg I.M. or I.V., repeat every 3 
to 4 hours if necessary; ears or older, 5to 10 mg repeated every 3 to 4 
hours as needed. Respiratory assistance should be available. 


Status epilepticus, severe recurrent convulsive seizures (I.V. route preferred), 5 to 
10 mg idee administered slowly, repeat at 10- to 15-minute intervals up to 30 
mg maximum. Repeat in 2 to 4 hours if necessary keeping in mind possibility of 
residual active metabolites. Use caution in presence of chronic lung disease or 
unstable cardiovascular status. ys) and children (under 5 years), 
0.2 to 0.5 mg slowly every 2 to 5 min., up to 5 mg (I. V. preferred). r 
— 1 mg every 2 to 5 min., up to 10 mg (slow I.V. preferred); repeat in 2 to 4 hours 
if needed. EEG monitoring may be helpful. 


In endoscopic procedures, titrate I.V. dosage to desired sedative response, generally 
10 mg or less but up to 20 mg (if narcotics are omitted) immediately prior to 
procedure; if I.V. cannot be used, 5 to 10 mg I.M. approximately 30 minutes prior to 
procedure. As preoperative medication, 10 mg l.M.; in cardioversion, 5 to 15 mg I.V. 
within 5 to 10 minutes prior to procedure. Once acute symptomatology has been 
properly controlled with injectable form, patient may be placed on oral form if further 
treatment is required. 


Management of Overdosage: Manifestations include somnolence, confusion, coma, 
diminished reflexes. Monitor respiration, pulse, blood pressure; employ general 
supportive measures, |.V. fluids, adequate airway. Use levarterenol or metaraminol 
for hypotension, caffeine and sodium benzoate for CNS-depressive effects. Dialysis 
is of limited value. 


Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose® (unit 
dose) packages of 100, available in trays of 4 reverse-numbered boxes of 25, and in 
boxes containing 10 strips of 10; Prescription Paks of 50, available singly and in 

trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® (dispos- 
able syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, compounded 
with 4096 propylene glycol, 10% ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as preservative. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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Gastric and Jejunoileal Bypass: A Comparison in the Treatment of 
Morbid Dbesity 
Johr F Alden, MD, St Paul, Minn 
Procedures induced similar weight loss but gastric bypass created 
fewer complications. 


Isolatec Small Bowel Obstruction as the Presenting Feature of 
Colonic Disease 
Johr F. Welch, MD, Hartford, Conn, Andrew L. Warshaw, MD, Bosten 
Five patients are described to exemplify that primary cclc nic 
disease may present as small bowel obstruction. 


Anterior Spinal Artery Syndrome Following Abdominal Aortic 
Aneurysmectomy: Case Report and Review of the Literature 
R. Rardall Grace, MD, Kenneth L. Mattox, MD, Houston 
An anusual occurrence of paraplegia after 
abcominal aortic aneurysmectomy. 


Grey-Scale Ultrasonography in the Differential Diagnosis of .aundice 
Kenneth J. W. Taylor, MD, PhD, Arthur T. Rosenfield, MD, New Haven, Conn 
U'trssound provides a high degree of accuracy in differentiating 
intrahepatic from extrahepatic cases of jaundice. 


SPECIAL COMMENTARY 


John ard William Hunter on Aneurysms 
W. &a-dolph Chitwood, Jr. MD, Durham. NC 
Together they were the forefathers of modern surgical research. 


CLINICAL NOTES 


Rena! T-ansplantation in Lindau-von Hippel Disease 
Gary — Peterson, MD; John E. Codd, MD; Robert E. Cuddihee, MD: 
Wilkar- T. Newton, MD, St Louis 


An unusual situation for renal transplantation. 


Salmonella Abscess: A Potential Nosocomial Hazard 
Mai Devid H. Gremillion, MC, USAF; Maj Ronald Geckler, MC, USAF; 
Lt Gol Charles Ellenbogen. MC, USAF, Lackland Air Force Base, Tex 
Tae examples of am uncommon manifestation of salmonellosis. 


Traumasic Popliteal Arteriovenous Fistula: Diagnostic Methods and 
Surgica Management 
David 4. Pritchard, MD; James D. Maloney, MD; Donald A. Barnhorst, MD; 
Johr æ. Spittell, Jr. MD, Rechester, Minn 


An 2xample of the value of intraoperative arteriography. 
BRIEF CLINICAL NOTES 


Internal Retrovesical Hernia Producing Intestinal 
Obstruction: Report of a Case 
Joazuaj S. Aldrete, MD, Lemuel O. Herrera, MD, Birmingham, Ala 
A reminder that obstruction can be caused by this 
unusual internal hernia. 


Contents continued on p 794. 
Copyright © 1977 by the AMERICAN MEDICAL ASSOCIATION 


799 


809 


813 


820 


829 


841 


843 


849 


853 


, Archi ves 
of 
Surgery 


Vol. 112 No. 7 
July 1977 


Official Publication, International Cardiovas- 
cular Society and Western Surgical Associa- 
tion 


EDITORIAL BOARD 


Arthur E. Baue, MD, New Haven, Conn 
Chief Editor 


Hastings K. Wright, MD, New Haven, Conn 
Assistant Chief Editor 


Thomas J. Krizek, MD, New Haven, Conn 
Assistant Chief Ed tor 


Richard Warren, MD, Boston 
Chief Editor Emeritus 


William S. Blakemore, MD, Toledo, Ohio 
Jerome J. DeCosse, MD, Milwaukee 
Ben Eiseman, MD, Denver 

Eric W. Fonkalsrud, MD, Los Angeles 
Ward O. Griffen, Jr, MD, Lexington, Ky 
Donald B. Kettelkamp, MD, Indianapolis 
John A. Mannick, MD, Boston 

Jerome H. Modell, MD, Gainesville, Fla 
Lloyd M. Nyhus, MD, Chicago 

Samuel R. Powers, Jr, MD, Albany, NY 
David C. Sabiston, Jr, MD, Durham, NC 
C. Tom Shires, MD, New York 

Norman E. Shumway, MD, Stanford, Calif 
Gardner W. Smith, MD, Baltimore 
Richard N. Stauffer, MD, Rochester, Minn 
John S. Welch, MD, Rochester, Minn 
Vallee L. Willman, MD, St Louis 

Robert Zeppa, MD, Miami 

CONSULTING EDITORS 

Viking Olaf Bjork, MD, Stockholm 
Robert E. Condon, MD, Milwaukee 

John B. Kinmonth, MD, London 


CONSULTING EDITORS FOR 

AFFILIATED ORGANIZATIONS 

North American Chapter of the 

International Cardiovascular Society: 

John A. Mannick, MD, Boston 

Western Surgical Association: 

Robert E. McCurdy, MD, Denver 

James H. Sammons, MD 

Executive Vice-President 

Thomas F. Hannon 

Group Vice-President, 

Publishing Operations 

Norman D. Richey 

Director, Publication Production Division 
John T. Baker 

Director, Marketing Division 

Helen R. Mazur 

Acting Fulfillment Manager 

John T. Baker, General Sales Manager; 
Robert Corcoran, Eastern Sales Manager; 
Fred Bauman, Richard M. Johnson, Eastern 
Sales Representatives; William 4J. Healy, 
Midwest Sales Representative; Thomas J. 
Carroll, West Coast/Northern Sales Repre- 
sentative; Raymond J. Christian, Advertising 
Service Manager 





vo c o m 


] 


Sa ee 27 
PUBLICATION STAFF 
Offices: 535 N Dearborn St 
Chicago, IL 60610 


William R. Barclay, MD 
Director 
Scientific Publications Division 


Rudolph H. de Jong, MD 
Corresponding Editor 


Robert W. Mayo 
Executive Editor 


Marlene M. Hinsch 
Production Manager 


Editorial Processing Manager: Diana A. Mor- 
gan 


Copy Editing: Kathi Esqueda (Supervisor), Mar- 
garet Greene 


Proofreading: Lorraine L. Kruse (Supervisor), 
Patricia Coyne, Helen Grzeskiewicz, Elizabeth 
Petrikenas, Dorothy Troy 


Production Supervisors: Julia Bero (Layout), 
Thomas J. Handrigan (Illustrations), Marlene M. 
Hinsch (Editorial), James P. Bagniewski (Adver- 
tising) 


Art and Senior Production Assistants: Betty 
Frigerio, Nancy Keyes, Shirley Latronica, Debo- 
rah Orent, Donna Pender, Susan M. Routhier, 
JoAnne Weiskopf 


Production Assistants: Karen Branham, E. Linda 
Eisenberg, Anna Goins, Lucille Kuznicki 


Manuscript Records: Mary Paino 


Indexing: Phyllis H. McLaren (Supervisor), Jane 
P. Mauldin, Helen F. Topel 


Advertising Offices.—535 N Dearborn St, Chica- 
go, IL 60610. Area Code 312, 751-6000; and 600 
Third Ave, New York, NY 10016, Area Code 212, 
867-6640. 


Advertising Principles.—Each advertisement in 
this issue has been reviewed and complies with 
the principles governing advertising in AMA 
scientific publications. A copy of these princi- 
ples is available on request. 


Subscription Rates:—The yearly rate of the 
ARCHIVES OF SURGERY is as follows: for 
members of the AMA, $1.50, included in the 
annual membership dues; for non-members, $18 
for one year, $28 for two years in the United 
States and US possessions; all other countries, 
$28 for one year, $38 for two years. Special 
yearly price to residents, interns, and medical 
students in the United States and US posses- 
sions, $9. 


Change of Address.—Please notify the publisher 
at least six weeks in advance, include both old 
and new address, and a mailing label taken from 
the most recent copy. Include your new zip code 
number. 


THE ARCHIVES OF SURGERY is published 
monthly by the American Medical Association, 
535 N Dearborn St, Chicago, IL 60610, and is an 
official publication of the Association. Second- 
class postage paid at Chicago, and at additional 
mailing office. 


Please address communications concerning 
accepted or published communications to: AMA 
Specialty Journals, 535 N Dearborn St, Chicago, 
IL 60610. 


Contents continued from p 793. _ 


Saccular Atherosclerotic Aneurysm of the Superior Mesenteric Artery 
Sachinder Singh Hans, MD, MS, FRCS(C); Marvin Gordon, MD; 
Pycng T. Lee, MD, Detroit 


TECHNIQUES 


Rapid Application of Skin Grafts 
Garry S. Brody, MD, Libby F. Mackby, MD, Downey, Calif 
Can save hours of anesthesia time. 


A Simple Stereotactic Method to Isolate and Remove Foreign Bodies 
Steohan Ariyan, MD, New Haven, Conn 
An easy and effective way to locate foreign bodies. 


SYMPOSIUM ON PAIN: PART II 
Guest Editor: John J. Bonica, MD, Seattle 


Analgesic Drugs in the Management of Pain 
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Neomycin 


SiapkyBcoccus 

Haemophilus — 
Klebsted . . 
Purses Bacitracin 
Escheriehia Staphylococcus 
Proteus Corynebacterium 
Corynebacterium | Streptococcus 
Streptococcus Preumococcus 
Pneumecoccus 


In vitro overlapping antibacterial action of 


“Poly 


ore 





myxin B 
Pseudomonas 
Haemophilus 
Klebsielia 


Aerobacier 
Escherichia 


Neosperir Ointment (polymyxin E-bacitracin-neomycin). 





Neosporin 
Ointment 






(Polymyxin B-Bacitracin-Neomycin) 
This potent broad-spectrum antibacterial 
provides overlapping action to help combat 
infec&on caused by common susceptible pathogens 
(inclading staph and strep). The petrolatum base 
\ is gently occlusive, protective and 
enhances spreading. 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 












Neosporin 
Ointment 


(Polymzxin B-Bacitracin-Neomycin) 


Each gram «ontains: Aerosporin* brand Folymyxin B 
Sulfate 5,00 units; zinc bacitracin 400 units; neomycin 
sulfate 5 m: (equivalent to 3.5 mg meomycin base); 
special whit petrolatum qs; in tubes of 102 and 1/2 oz 
and 1/32 oz (approx.) foil packets. 


WARNING: secause of the potential hazard of nephro- 
toxicity and&ototoxicity due to neomycin. care should be 
exercise? waen using this product in treating extensive 
burns, tepic ulceration and other extensive conditions 
where absoaption of neomycin is pcssible. In burns 
where morethan 20 percent of the body surface is 


affected, especially fhe patient has impaired “enal 
function or is receiving other aminoglycoside nti- 
biotics concurrently, not more than one application a 
day is recommended. 


When using neemycir-containing products to -ontrol 
secondary infection ir. the chronic dermatoses 

it shouid be borne n mind that the skin is 

more liable to become sensitized to many substances, 
including neomycin The manifestation of senstization to 
neomycin is usually a low grade reddening wit swelling, 
dry scaling and itching; it may be manifest simply as 
failure to heal. Durigg long-term use of neomyein- 
containing procucts, periodic examination for such 
signs is advisable aac the patient should be ted to 
discontinue the product if they are observed. hese 
symptoms regress euckly on withdrawing the-medica- 
tion. Neomycin-contaming applications shouldibe 
avoided for tha: patent thereafter. 


PRECAUTIONS: As with other antibacterial preparations, 
prolonged use may result in overgrowth of nonsus- 
ceptible organisms, including fungi. Appropriate measures 
should be taken if this occurs. 


ADVERSE REACTIONS: Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons 
allergic to neomycin. Ozotoxicity and nephrotoxicity 
have been reported (see Warning section). 


Complete literature available on request from Profes- 
sional Services Dept. PML. 


The open chest. 


Another opening 


Postoperative surgical infections 

Valve replacement: a procedure that can at 
once sustain life and predispose to infection. 
Although identification of the infec-ious 
organism may be difficult, a delay in treatment 
could result in invasion of the endocardium. 

The implicated organism may be a penicillinase- 
producing staph. Progression can be swift 

and devastating. 


Initial antistaph therapy: injection 

It'S vitally important that effective treatment of 
bacterial invasion begin as soon as possible. 

If you suspect the presence of stapn and must 
begin therapy before definitive culture results 


are known, Injection Unipen” (nafcillin sodium) * 


for staph? 


is a particularly suitable agent. 


Appropriate specimens for bacteriologic 
studies to determine the causative organisms 
and their susceptibility to nafcillin should be 
taken prior to the first dose of antibiotic.+ And, if 
those studies subsequently implicate organisms other 
than penicillinase-producing staphylococci sensitive 
to nafcillin, discontinue it and administer the aporo- 
priate antibiotic. 


Rapid penetration 

Unipen appears rapidly in plasma following 
intramuscular administration. Penetrates body tissues 
in high concentrations and diffuses well into pleural, 
pericardial and synovial fluids. 





‘On call capability 
3econsatutes in less than 6C seconds. Remains 
stable far 24 hours.i 


aule BUT 6:10) ME: 

Unipen mafcillin sodium is available in tablets. 
Capsules, and oral solution as well as the parenteral 
form. Th injectable form shculd be used initially 
in severe infections. Andas soon as the clinical 
condi: :on warrants, oral forms of Unipen allow you 
to continue antistaph therapy with the same anti- 
biotic a form more convenient to patients. 


“Nafcilli™susceptible penicillinase producing staphylococci 
T See Imacstant Note on next page 
t56eeimoostant information under Parenteral Administra- 


ton ommext page 


INJECTION AND ORAL 


UNIPEN 


(nafcillin sodium 


\ 
read. \ 


Wyeth Labdintories - 


Philadelt a. Pa 19101 
"il | See Important information on next page $ 
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Unipen 
(nafcillin sodium) 


AS THE MONOHYDRATE,BUFFERED,W YETH 


Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has been recom- 
mended for use with discs for testing susceptibility to penicillinase- 
resistant penicillin-class antibiotics. Interpretations correlate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the laooratory of 
"susceptible" indicates that the infecting organism s likely to 
respond to therapy. A report of “resistant” indicates tha the infect- 
ing organism is not likely to respond to therapy. A report of "'inter- 
mediate susceptibility" suggests that the organism would be 
susceptible if high dosage is used, or if the infection is confined to 
tissues and fluids (e.g., urine) in which high antibiotic levels are 
attained. — — 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M : Antibiotic 
Testing by a Standardized Single-Discs Method, Am. J. C'in. Pathol., 
45:493, 1966; Standardized Disc Susceptibility Test, FEDERA. REGISTER 
37 :20527-29,71972. 

Indications: Although the principal indication for nafcillin sodium 
is in the treatment of infections due to penicillinase-producing 
staphylococci, it may be used to initiate therapy in such patients in 
whom a staphylococcal infection is suspected. (See Important 
Note below.) 

Bacteriologic studies to determine the causative organisms and 
their sensitivity to nafcillin sodium should be performec. 

In serious, life-threatening infections, oral preparatons of the 

penicillinase-resistant penicillins should not be relied on for 
initia! therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of nafcillin sodium should take into consideration the fact 
that it has béen shown to be effective only in the treatment of infec- 
tions caused by pneumococci, Group A beta-hemolytic streptococci 
and penicillin G-resistant and penicillin G-sensitive staphylococci. 
If the bacteriology report later indicates the infection is due to an 
organism other than a penicillin G-resistant staphylococcus sensitive 
to nafcillin sodium, the physician is advised to continue therapy with 
a drug other than nafcillin sodium or any other penicillinase- 
resistant semi-synthetic penicillin. 

Recent studies have reported that the percentage of staohylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylecoccal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechanism similar 
to that of nafcillin sodium against penicillin G-resistant staphylo- 
cocci. Strains of staphylococci resistant to methicillin have existed 
in nature and it is known that the number of these strains reported 
has been increasing. Such strains of staphylococci have been 
capable of producing serious disease, in some instances resulting 
in fatality. Because of this there is concern that widespread use of 
the penicillinase-resistant penicillins may result in the appearance 
of an increasing number of staphylococcal strains which are re- 
sistant to these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted es evidence 
of clinical resistance to all, in spite of the fact that mino variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction to any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivi-y (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicillins These re- 
actions are more apt to occur in individuals with a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate therapy should 


be instituted, and discontinuation of nafcillin therapy considered. 
The usual agents (antihistamines, pressor amines, corticosteroids) 
should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind during long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral route of administration should not be relied upon in 
patients with severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardiospasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because of the possibility of thrombophlebitis. 
Adverse Reactions: Reactions to nafcillin sodium have been 
infrequent and mild in nature. As with other penicillins, the possi- 
bility of an anaphylactic reaction or serum sickness-like reactions 
should be considered. A careful history should be taken. Patients 
with histories of hay fever, asthma, urticaria, or previous sensi- 
tivity to penicillin are more likely to react adversely. 

The few reactions associated with the intramuscular useof nafcillin 
sodium have been skin rash, pruritus, and possible drug fever. As 
with other penicillins, reactions from oral use of the drug have in- 
cluded nausea, vomiting, diarrhea, urticaria, and pruritus. 
Parenteral Administration: It is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on oral therapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intravenous Route: The required amount of drug should be 
diluted in 15 to 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chloride Injection, U.S.P., and injected over a 5- to 10- 
minute period. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on nafcillin sodium at concentrations of 2 mg/ml 
and 30 mg/ml in the following intravenous solutions indicate the 
drug will lose less than 10% activity at room temperature (70° F.) 
during the time period stipulated: 


isotonic sodium chloride. .............. sese 24 hours 
506 dexitose in Water oor 24 hours 
5% dextrose in 0.4% 

sodiümchloride-soMUoR 355 1s va eck Le enh rok Un (eee 24 hours 
RinGer's SONA 4. toe ors es ch ae teem ees ie 24 hours 
M/6 sodium lactate solution 

(canc; OF 30 mg/ml) 7.165 ao e eoe bye) 24 hours 


Discard any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusion of Unipen® (nafcillin sodium). The concentration of 
the antibiotic should fall within the range of 2 to 30 mg/ml. The drug 
concentrate and the rate and volume of the infusion should be 
adjusted so that the total dose of nafcillin is administered before 
the drug loses its stability in the solution in use. 

There is no clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This route of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlebitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (2?-8? C.) and use within 
7 days or keep at room temperature (25° C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral nafcillin sodium. 

After mixing, the oral solution must be stored in a refrigerator. 

Discard any unused portion after one week. 
Supplied: INJECTION (VIALS)—Supplied in vial sizes of 500 mg., 
1 gram, and 2 gram nafcillin sodium as the monohydrate, buffered. 
When reconstituted as recommended, the contents of each vial pro- 
vide, respectively, 2-, 4- or 8-ml. of nafcillin sodium solution 
equivalent per m/. to 250 mg. nafcillin buffered with 10 mg. sodium 
citrate. Film-coated TABLETS—containing nafcillin sodium as the 
monohydrate, equivalent to 500 mg. nafcillin buffered with calcium 
carbonate. CAPSULES—containing nafcillin sodium, as the mono- 
hydrate, equivalent to 250 mg. nafcillin buffered with calcium car- 
bonate. FOR ORAL SOLUTION— Bottle of dry nafcillin sodium as 
monohydrate—powder for reconstitution to provide 100 ml. of 
solution containing nafcillin sodium equivalent to 250 mg. nafcillin 
per 5 ml. 
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Original Articles 


Gastric and Jejunoileal Bypass 


A Comparison in the Treatment of Morbid Obesity 


John ^. Alden, MD 


© Two series of bypass operations performed to bring about 
weigh reduction in morbidly obese patients are compared. The 
same criteria determined patient selection, and all patients were 
operased on and followed up by the same surgeon. The first 
groupsof 100 patients underwent a 14-4 jejunoileostomv, and the 
secor group of 100 underwent a modification of the gastric 
bypass procedure, in which 90% of the stomach is bypassed. The 
safety and operating time of the two operations were about 
equal but long-term complications of the jejunoileal bypass 
were greater in frequency, duration, and seriousness. For this 
reasoa, the modified gastric bypass described here is pre- 
ferred 

(Arch Surg 112:799-806, 1977) 


dpa) in surgery as £ mode of treatment for morbid 
obesity has increased rapidly over the past ten vears. 
Evidence of this is found in Index Medicus, which in 1966 
cited only two English-language articles on the surgery of 
obesi-y. The 1975 index cited 42 English-language arcieles, 
all but one of them cealing with jejunoileal bypass. This 
procedure in its many variations has been the one most 
commonly used to bring about weight reduction, yet about 
one half of the articles cited were concerned primarily or 
entirely with complications. 

The high incidence of late complications associated with 
jejun-ileal bypass prompted the author to undertake a trial 
of the gastric bypass operation described by Mason et al.’ 
This series offered an opportunity to make comparisons 
with a series of jejunoileal bypass operations that he had 
performed in the preceding several years. Charts cf 100 
patieats who had undergone the jejunoileal bypass were 
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chosen at random and reviewed for comparison with 100 
consecutive patients in the gastric series. Patients in both 
groups were selected according to the same criteria, and all 
were operated on and followed up by the same surgeon. 


SUBJECTS AND METHODS 


The usaal criteria for patient selection were used. With few 
exceptiors, the patients were 50 kg or more above normal weight. 
Their age range was between 16 and 54 years. All had failed to 
control taeir weight either through participation in a weight- 
control g-oup or with the help of a physician. They had been 
morbidly obese for at least five years. They were cleared medically 
for surgery following careful examination and basie laboratory 
screening, including the blood chemistry studies using an auto- 
mated multiple analysis system, complete blood cell count, urinal- 
ysis, chest roentgenogram, and electrocardiogram, and they had 
been examined and recommended for surgery by a psychiatrist 
using the Minnesota Multiphasic Personality Inventory and stan- 
dard psychiatric interviewing techniques. 

Patien’s in the jejunoileal bypass group had an average weight 
of 127.1 «g, and those in the gastric bypass group, 122.6 kg. 
Average heights were 165.5 em and 165.1 cm, respectively, average 
ages were 33.6 years and 30.6 years. The ratio of females to males 
was 13:1 «nd 20:1, respectively. 

Patients in the first group were those on whom the author had 
performed the 14-4 jejunoileostomy described by Payne and 
DeWind.- In this procedure, the proximal 35.5 cm of the jejunum 
were anastomosed end-to-side to the last 10 cm of ileum (Fig 1). 

The second group of patients underwent a modification of the 
gastric bypass operation described by Mason et al' in which 90% of 
the stomach is bypassed. In the modification, the stomach is not 
transected and the anastomosis is antecolic. In the more recent 
operations, the entire upper half of the greater curvature of the 
stomach was freed up to the esophagus, insuring a smaller gastric 
pouch. In addition, the size of the gastroenterostomy stoma was 
reduced. The use of stapling instruments greatly facilitated the 
modified »peration (Fig 2). 

In both groups, a prophylactic dose of 1 gm of cefazolin sodium 
was giver intramuscularly two hours before surgery, and therapy 
was contimued every eight hours postoperatively for three doses. 
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Fig 1.—Jejunoileal bypass: 35 cm of jejunum are anastomosed 
end-to-side to ileum 10 cm above ileocecal valve. Proximal end of 
defunctionalized jejunum is closed with staples. 


Almost all of the jejunoileal bypass patients receivec low-dose 
heparin sodium prophylaxis: 5,000 units of heparin sodiam subcu- 
taneously two hours before surgery, and every eight hours for 
three days. Only two thirds of the gastric bypass patients received 
this treatment. 

The jejunoileal bypass operations were performed through right. 
upper abdominal transverse incisions, except where scars from 
previous operations were located suitably for use in this procedure. 
The gastric bypass procedures were all done through upper 
midline incisions running from the xyphoid process to the umbili- 
eus, but not below or through the umbilicus. Prior to closure, the 
subeutaneous fat was irrigated with a solution containing one 
gram of kanamycin sulfate in 500 ml of saline. Closure in both 
groups was with 0 monofilament stainless steel wire sutures 
through the peritoneum and abdominal wall. The fa- was not 
closed separately, and the skin was stapled. No drains were 
used. 

All patients were followed up at regular intervals of four to 
eight weeks. Jejunoileal bypass patients were given daily potas- 
sium supplements and diphenoxylate hydrochloride wit) atropine 
sulphate. These patients also received vitamin B,, parenterally 
every four to eight weeks. Gastric bypass patients were instructed 
to take a multivitamin capsule daily. Laboratory studies were 
ordered as the need arose, and rehospitalization was made only 
when clinically necessary—not for investigative purposes. 


RESULTS 


For the jejunoileal bypass procedure, the average skin- 
to-skin operating time was 60 minutes. Fifteen patients 
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required concurrent cholecystectomy. The patients' aver- 
age postoperative hospital stay was 8.6 days. Weight loss at 


the end of one year averaged 40.6 kg, with a range of 17.7 * 


to 77 kg (Fig 3). Median percent weight loss was 31% within 
a range of 17% to 62%. In this group, there were two wound 
infections and two dehiscences. Incisional hernias devel- 
oped in seven patients. There was no instance of pulmo- 
nary embolism. _ : 

During the first three postoperative months, almost all 
patients had hemorrhoids, rectal discomfort, fissures, and 
frequent stools. Most patients had severe diarrhea, aver- 
aging six to 20 stools daily. Additional common complaints 
were fatigue, lethargy, muscle cramps, nausea, bloating, 
and passage of foul and voluminous flatus. Electrolyte 
problems were common. Hypokalemia occurred in almost 
all patients, but was usually controllable by the use of 
potassium supplements. Hypocaleemia was usually asso- 
ciated with low serum albumin levels. | 

There were several major complications in the patients 
of this group. Serious liver disease caused the death of one 
patient, and necessitated dismantling of the bypass in two 
others. In ten patients, urinary calculi developed. Most 
stones were passed spontaneously, but several required 
surgical extraction. Recurrence of this problem in several 
patients made it necessary to take down the bypass in two 
of them. In some instances, an attempt was made to 
prevent urinary stones and reduce diarrhea through the 
prophylactic use of oral caleium carbonate. 

Polyarthritis was another complication severe enough to 
require take-down of the bypass in four patients, but was 
controlled by the use of corticosteroids in three others. 
Peritonitis resulting from sigmoid diverticulitis caused the 
death of one patient on the 19th postoperative day, despite 
an effort to correct the problem with secondary surgery. 
Pregnancy in four patients following jejunoileostomy was 
uncomplicated, and proceeded without event to normal 
delivery of healthy infants. 

In spite of all the problems experienced by patients in 
this series, a rehospitalization rate of 32% in the first year, 
and the take-down of nine bypasses, patient satisfaction, 
surprisingly, was at the 90% level, which matches that 
reported by Benfield et al.* 

In the gastric bypass series, average operating time was 
68 minutes. Again, 15 concurrent cholecystectomies were 
performed. Patients averaged a postoperative hospital 
stay of 8.2 days. Weight loss at the end of one year 
averaged 40.2 kg, with a range of 20 to 67 kg (Fig 3). 
Median percent weight loss was 36% within a range of 18% 
to 45%. 

In this group of patients there were two wound infec- 
tions, one wound dehiscence, one splenectomy, and three 
incisional hernias. Almost no diarrheal or rectal problems 
have arisen, and the only postoperative medication has 
been a daily multivitamin capsule. The tired feeling, 
lethargy, and bloating common to jejunoileal bypass 
patients have not been experienced by patients in the 
gastric bypass group. Most patients have accepted as a 
benefit the fact that they have had to reduce their caloric 
intake. A comfortable feeling of fullness is achieved 
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Fig 2.—4 Abdominal esophagus is encircled with large Penrose 
drain. Proximal one half of greater curvature of stomach is freed 
completely to esophagus and a second Penrose drain placed 
through lesser omentum to guide 90-mm thoracoabdominal 
Stapler (TA-90) B, Antecolic loop of jejunum is tacked to 
proposec gastric pouch and anastomosis made with gastrointes- 
tinal anastomosing stapler set at 2 cm. C, Remaining defect in 
stomach and jejunum is approximated with 3-0 silk Lembert 
sutures. 2, Gastric tube is placed in efferent limb of jejunum and 
stomach transversely closed using TA-90 with 4.8 mm staples. E, 
Efferent limb of jejunum is sutured to anterior wall of greater 
curvature of stomach for about 8 cm to prevent twisting of 
jejunum. 
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Fig 3.—Weight losses by patients each postoperative month. 


quickly because of the small gastric pouch. 

In the first postoperative weeks, a few patients experi- 
enced nausea and vomiting, but learned that restricting 
their food intake prevented these problems. Cnly one 
patient required rehospitalization to deal with them. Other 
postoperative problems encountered in this series included 
one instance of efferent limb obstruction that occurred 
early in the series and required operative correction. An 
enteroenterostomy was performed on the tenth postopera- 
tive day. One patient was readmitted to hospital on the 
15th postoperative day because of severe bleeding from a 
superficial erosion at the stapled gastroenterostomy 
stoma. Blood transfusions were given, and the lesion, 
which was demonstrated endoscopically, healed sponta- 
neously. 

Ten months following surgery, a large gastric hemor- 
rhage developed from an ulcer that had formed in the 10% 
gastric pouch in a 44-year-old man in this series. His serum 
gastrin level was 30 pg/ml. No transfusions were required, 
nor was further surgery needed. Healing was monitored by 
serial gastroscopies, and occurred in three weeks, following 
the usual medical regimen. Reflux esophagitis was a 
problem in one patient, and responded to medical treat- 
ment. Mild dumping syndrome developed in three patients, 
liver disease in none. One 53-year-old man who had severe 
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angina and coronary disease before undergoing bypass 
surgery died at home two months postoperatively as a 
result of myocardial infarction. 

Barium studies made postoperatively have demon- 
strated that the staple line remains intact. 

In the first year following surgery, gastric bypass 
patients had a 12% rate of hospital readmission, a rate 
significantly lower than the 32% rate in the jejunoileal 
series. Patients were admitted for ventral hernia repair, 
panniculectomy, pulmonary embolism, hemorrhoids, psy- 
chiatric problems, and diet adjustment. No deaths have 
occurred among the patients in the gastric bypass series, 
and so far no gastric bypasses have had to be taken 
down. 


COMMENT 


Comparison of the two operations indicates that they can 
be done with equal safety, they require similar operating 
times, and they have similar immediate postoperative 
morbidity. Patient weight loss has been comparable at the 
end of one year. In the more recent gastric bypasses, 
however, we anticipate better weight loss, because the 
gastric pouch has been made smaller and the diameter of 
the gastroenterostomy has been decreased. As in the case 
of jejunoileal bypass, patient acceptance of the gastric 
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proeecure has been high.‘ The major differences between 
the two operations becomes apparent when ther later 
morbieity is compared. 

The list of chronie problems affecting patients in the 
jejunodeal bypass group is long. In almost all cases, 
diarrh-a has been a prcblem, and some patients have found 
the associated rectal problems intolerable. While impreve- 
ment typically occurs in three to four months and patients 
ean be-helped by taking ca cium carbonate and diphenoxy- 
late hrdrochloride with atropine sulfate, as wel as by 
reduciag their fat intake, the diarrheal problems following 
jejunodeal bypass are painful and irksome. In the gastric 
bypass patients, these problems have not occurred 

The most serious long-term complication encountered in 
the jejanoileal bypass group has been hepatic dysfunction, 
and it is seen all toc frequently. It is true thet most 
hypercoese patients demonstrate a significant dezree of 
fatty nfiltration of :he liver, and sequential biopsies 
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Fig 4.—Top left, Preoperative liver biopsy specimen (left) 
compared with specimen taken 14 months after ileal bypass 
(right), at time of conversion of ileal bypass to gastric bypass. 
Bottom left, Preoperative liver biopsy specimen (left) compared 
with specimen taken 11 months after gastric bypass (right), at 
time of cholecystectomy. Top right, Preoperative liver biopsy 
specimen (left) compared with specimen taken 12 months after 
gastric bypass (right), at time of cholecystectomy (hematoxylin 
and eosin. x 75). 


following ileal bypass have indicated progression of the 
problem during the first year (Fig 4, top left). When 
weight stabilization is achieved, the appearance of the liver 
improves.' 

Needle biopsy specimens following jejunoileal bypass 
usually show severe fatty and occasionally fibrotie or 
cirrhotic changes, but these findings alone are not clear 
indications of a need to take down the bypass. Definite 
findings calling for take-down are prolonged serum 
protein depletion and increased serum bilirubin levels that 
cannot be quickly reversed. 

It is difficult to evaluate the problems of hepatic 
dysfunction with laboratory studies alone. Most standard 
liver funetion tests, for example, fail to demonstrate the 
seriousness of liver problems after bypass. By the time 
tests indicate elevation of serum bilirubin and depression 
of serum albumin levels, the problem is clinically apparent 
and generally well advanced, as demonstrated by Spin and 
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Weismann." The physician must rely more heavily on 
clinieal assessment, particularly noting the patient's level 
of vigor. Lethargy, icterus, vomiting, and persistent or 
increasing hepatomegaly point to serious liver disease and 
a possible need to restore normal continuity of -he intes- 
tine. 

The cause of the hepatic problem is not well understood. 
Precipitous weight loss or starvation do not appear to 
explain the problem adequately, because gastric bypass 
patients have lost weight just as rapidly as jejunoileal 
bypass patients, yet they have been spared hepatic involve- 
ment. There has been no incidence of hepatomegaly, and 
vigor and vitality in the gastric bypass patents has 
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bypass has reduced operating time and increased the 
safety of the procedure. 

Patients in the gastric bypass series achieved weight loss * 
at about the same rate as jejunoileal patients, but they 
returned to energetic good health more rapidly and consis- 
tently. They have not experienced the persistent and often 
serious problems of diarrhea, fatigue, liver disease, urinary 
stones, and polyarthritis. The incidence of peptic ulcer, 
dumping syndrome, vomiting, and reflux esophagitis has 
been low in the gastric bypass group of patients. 

Our experience with the two operations described 
confirms our belief that the gastric bypass operation is 
superior, and it has become our procedure of choice. 


exceeded that in the jejunoileal bypass group. Liver fune- 
tion tests have remained normal in the gastric bypass 
group. Biopsy specimens taken from several patents who 
underwent later operations showed improvemert in liver 
appearance, compared with the specimens taken at the 
time of gastric bypass (Fig 4, top right and bottom). These 
biopsy specimens, although small in number, suggest that 
liver disease in bypass patients is a problem zssociated 
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specifically with the jejunoileal procedure. It may pertain 
to the bypassed segment of the small intestine.’ 

Another distressing problem that seems limited to jeju- 
noileal bypass patients is that of urinary calculi. Oxalate 
stones developed in ten of the patients in our group of 
100. 
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2 
-> A 


TU 


CUR ie go. : ; 7. Brown RG, O'Leary JP, Woodward ER: Hepatic effects of jejunoileal 
ES bypass. Polyarthritis did not develop in any of the gastric bypass for morbid obesity. Am J Surg 127:53-58, 1974. 

Rea bypass patients, nor was any preexisting polyarthritis 8. Shagrin JW, Frame B, Duncan H: Polyarthritis in obese patients with 
Bk E è i i . An : :37T- A 

Po exacerbated. In fact, one patient who underwent a gastric Stina! bypass. Ann Intern Med 75:377-380, 1971 

bet bypass substituted for a jejunoileal bypass, which had 


caused severe polyarthritis, was completely relieved of the Discussion 


arthritic condition, while weight loss continued to be 


AC. 
Y» M. 


"AT "ja 
Se AN 1 
oy i 


J. HOWARD PAYNE, MD, Los Angeles: I have had no experience 


ta satisfactory. with the gastric bypass. Therefore, I will confine my remarks to 
Ez y "D ME 
BA Initial concern over the possibility of stomal ulcer forma- the problems of obesity in general, drawing on 20 years of 
SM tion following gastric bypass appears to be unfounded. Our experience with the surgical treatment of morbid obesity, with 
Ad series confirmed the report of Mason et al of an incidence emphasis on the liver problems and the long-term results. I would 
A of only 1.64. Dumping syndrome in mild form has been also like to compliment the surgeon for being able to do this 
N iva tow t d h gov i tb operation from skin to skin in one hour on a 180-kg patient. 
s EXE ra RO r OP AAR GAI TENOR HAS TOV ILON Many people have asked me, "Why do you do this operation?" 
s serious problem Sigs i Aida ENA ; 
Et e y : ; One of the reasons is because these people are going to die from 
ie The effect of gastric by pace on diabetic patients has their morbid obesity. Nobody objects to the surgeon taking out a 
uU | been Interesting. Four diabetics who previously e ed ruptured aneurysm. He is a hero if he cures the patient, but all he 
~ . 25 to 40 units of insulin daily were able postoperatively to is doing is repairing a lesion of a generalized diseased arterial 
NA maintain normal blood sugar levels without insulin. The system. Therefore, why not take care of the obese patient, who is 
g 
x insulin requirement of one diabetic patient was reduced also going to die from his lesion? According to insurance statistics 
by: from 150 to 25 units daily. on overweight people, 10% overweight gives you an increased 
es Pregnancy did not present a complication in either mortality, 20%, a higher mortality, and 30%, an even greater 


L^ 


mortality. There are no further insurance statisties to prove this 
point, because companies will not insure anyone who is more than 
30% overweight. 

I would like to discuss some of the changes in the liver that Dr 
William Kern, pathologist at the Hospital of the Good Samaritan, 
and I have observed in patients who have been operated on at the 


operative group. Several patients in each group became 
pregnant and had normal deliveries of healthy infants. 


CONCLUSION 
Although gastric bypass surgery is somewhat more 
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difficult to perform, it can be accomplished ir approxi- 
mately the same amount of time as jejunoileal bypass, with 
equal safety, and with lower long-term posczoperative 
morbidity. The use of stapling instruments :n gastric 


Hospital of the Good Samaritan. The study includes only those 
patients who weighed over 113 kg. Dr Kern has divided his 
classification into ten separate groups; I have limited it to three 


groups. 
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The arst group showed a mild fatty infiltration with fat 
globules in the liver cell. The next group showed moderate fatty 
-infiltraton, and the third one, severe fatty infiltration. Ninety- 
four pe»cent of all patients in this study of subjects over 113 kg 


-. showed some degree of fatty infiltration of the liver cells. For 


exampl-, a liver biopsy specimen taken at the time of operation, 


= when t.e patient weighed 268 kg, was classified as moderately 


severe. A specimen taken when he weighed 86 kg ind'cated a 
complete recovery to normal. An electronmicroscopy 0^ an 
involve- liver cell indicated large hollow spaces that were ^atty 
dropiet- in the liver. 

During the initial period of rapid weight loss, the patient's fat 
goes through the liver, enters the liver cell, and pushes the active 
«omporents of the liver cell aside. I am assured by Dr Kern that 
the misochondria and the Golgi apparatus of the liver cel is 

present and ready to function. We have reason to believe that 
when the patients do lose their weight and stop cannibalizmg their 
own fa., these liver cells will return to normal. 

In patients with jejunoileal bypass, most of the weight oss 


. oecurs during the first 24 months, but maintained through the 


years. Several of our patients have been followed up for 13 years. 
One paient who underwent surgery in 1956 had a weight loss f»om 
185.5 te 75 kg; she remains well and actively employed. 

I bebeve the jejunoileal bypass is a worthwhile procecure. We 
will hare to wait for the long-term results in the gastric bypass 


group -o further evaluate choice of surgical procedure. I weuld 
. cautior everyone about the selection of patients for this operation. 


The pa-ient must be mor»idly obese or have uncontrolled obesity. 
This dees not include those patients who weigh a little more than 
they would like to weigh. We want to bring patients dewr -o a 
more rormal weight range and keep them well. 

LAW -:ENCE H. WILKINSON, MD, Albuquerque, NM: I have never 
done = small bowel bypass. However, several years ago, after 
observmg the complications and problems associated with this 
procedure, perhaps incorrect.y done, I thought about trying to 
develo» some sort of a procedure that might contro morbid 
obesity with less hazard. Our objective was to achieve early satiety 
in thes» patients, so we turned to the animal laboratory to try to 
develo» the idea of reducing the capacity of the stomach. This was 
achiev -d first by simple gastric inversion along the entire greater 
curvatare. It worked fine, but the animals’ stomachs soon dilated 
again. This was corrected by wrapping the inverted stomach with 
Marler mesh. 

In t.e spring of 1976, a 27-year old nurse in consultation who 
undergone a small bowel bypass in 1972 was seen. Her weight fell 
from .446 to 113 kg, and had stabilized at this level Her 
hemegobin level was 7 zm/100 ml, and she had fainting spells. 


_ Her gynecologist had insisted that she have the small bowel 


bypass taken down before she carried out her desire to start her 
family In June 1976, this patient underwent gastric inversion and 
wrapping of the resultant gastric pouch with Marlex mesh. The 
bypass was taken down and cholecystectomy for stones 
performed. At this time she weighs less than 90 kg for the first 
time snce age 12. There were? no complications and abscluteky no 
symptoms. Her hemoglobin level has since corrected itself, as has 
the-di-rrhea. 

Three months ago, a young adult woman who weighec 133.7 kg 


and vas suffering from malignant hypertension uaderwent 
 gasiri inversion and wrapping with the same material At 


presert, the patient is losing .75 kg per week, is asymptomatic and 


i has had no complications. 


These two patients state that early satiety is achieved efter 
consuming about 86 gm of food. They are very enthusiastic about 
theprecedure. However, we would urge that this procedure net be 
done -ntil longer follow-up of these two patients has occured. 
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That folding of the stomach on itself is harmless has been 
established by the procedure of fundoplication. 

Marlex has been used to replace the cervical esophagus, has been 
laid directl* on the bowel in correcting abdominal wall defects, and 
has been used to correct defects in most parts of the body very 
safely and effectively. However, as long as this procedure is used, 
there will always be the hazard of infection, just as there is in 
inserting a synthetic tube for aortic replacement. I would strongly 
urge that eaution be used in utilizing this procedure until further 
follow-up Fas been established. 

FLETCHER A. MILLER, MD, St Paul: I would like to make two 
points with reference to this report. First, there is no doubt that 
this technique that Dr Alden has just presented represents a 
considerab:e simplification of the classieal gastric bypass proce- 
dure origirally described by Mason. In my hands, it is still a more 
difficult procedure than the ileojejunal bypass. I would, therefore, 
not recommend that the gastric bypass be employed by surgeons 
interested in performing only an occasional operation for obesi- 
ty. 
One other point with reference to the technique that Dr Alden 
didn't go into in detail about was that in the first few cases that 
we did, we left the first of the vasa brevia. This left a pouch that I 
think was ‘oo large. In the latter group of patients, the first of the 
vasa brevis has been taken, and now we are getting more easily a 
10% pouch I think we will get better results in the latter group of 
patients tħan in the earlier group. 

The second point relates to the patients’ acceptance. A good 
many of the patients are direct patient referrals generated 
through bypass clubs, etc. In the last year, virtually all of the 
patients that I have seen have come to my office specifically 
requesting the gastric bypass procedure as opposed to the bowel 
bypass. We have a number of nurses :n our hospital who have 
undergone one or the other of these operations for obesity. The 
other day I asked one of them why she was so happy with her 
gastric byoass. Her answer was that before the surgery, she was 
always entbarrassed concerning the amount of food she consumed. 
Now, her satiety level is so diminished that this no longer 
represent- a problem. She had, however, noted that most of the 
nurses with equally good weight reduction following the ileojeju- 
nostomy continued to pile their plates high, embarrassingly so (to 
her), while going through the cafeteria line. 

Dr Alden's partners have told me that they are much happier 
with theirlot since he switched from the small bowel to the gastric 
bypass. Ir the ileojejunostomy era, their weekends on call were 
continually plagued by calls from his patients with a myriad of 
complaints, from thrombosed hemorrhoids to renal colic. Since he 
began the gastric bypass series, their on-call weekends have been 
far more serene. 

My single reservation at this time has to do with the length of 
follow-up: Will these patients continue to maintain their reduced 
weight amother five to ten years? 

KENNETH J. PRINTEN, MD, Iowa City: From a historie stand- 
point, I taink it is noteworthy that the first real experimental 
work on iatestinal bypasses came out of Minneapolis. Dr Mason, 
who worked on the gastric bypass from the outset, trained in 
Minneapdis, and now the individual who compared the two 
operative procedures is also from Minnesota. It is especially 
importan: because about 20 years ago we didn't really have 
anything to offer these patients, except that we have all said that 
staying om a diet is really not that difficult at all, though none of us 
who are even mildly overweight really believe that. 

I woule like to compliment Dr Alden not only for getting the 
cases together, but also for paying attention to surgical detail that 
I think isquite important. He has adequately emphasized the fact 
that you must take the greater curvature to the esophagus. 
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Otherwise, you will not be able to have a small enough pouch to 
make a gastric bypass effective. You must also create a very small 
anastomosis, 12 to 15 ml in diameter. 

We have taken to measuring the upper gastric pouch with saline 
before we complete the anastomosis. If the pouch holds more than 
100 ml of saline, we do not accept that as an adequate gastric 
bypass, and trim off or invert more stomach until we get below 100 
mi capacity. Weight loss does seem to be maintained. If you look 
across all age groups for varying lengths of time, in older patients, 
50 years old and older, weight loss is not as good as it is in the 
optimal weight loss category. This is in men. What happens to the 
women is roughly the same thing. 

Our experience in patients with diabetes is parallel to that of Dr 
Alden and his colleagues, in that patients with diabetes generally 
tend to require less in the way of postoperative medication, either 
oral or by injection, than they did previously. 

However, it is not all sweetness and light with a patient who is 
morbidly obese. Many of these patients have a mental status that 
seems to require that they eat a hogshed of food a day, so that they 
do continue to have some difficulties in the postoperative 
period. 

If you follow up patients even up to 24 months, some of them do 
complain of postprandial weakness and sweating. It has never 
been debilitating, at least in our 650 patients. Some patients also 
complain of nausea and vomiting. With this I must take exception 
with Dr Alden. The patients who will learn how much tkey can eat, 
learn rather rapidly. However, there is a group of patients who 
never learn how much they can eat. Again, this has not been a 
debilitating thing. These patients have been able to function and 
have done well with their weight loss. 

I have some questions of the authors. In the report I noted that 
the patients were given preoperative antibiotics. I wculd like to 
know why, since our studies have shown that the wound infections 
are generally of such a tremendous variety of organisms that one 
antibiotic doesn't seem to be effective. 

I would like to know if the individual patient in whom an ulcer 
developed in the postoperative period had a history of any type of 
ulcer disease before the operation. We believe that patients who 
have a history of active peptic ulcer are not candidates for gastric 
bypass. 

Also in the report, there is a mention of patients with gastric 
bypass having pulmonary embolus. I would be interested in 
knowing how many patients had pulmonary emboli, and why some 
of the patients were routinely heparinized in the postoperative 
period. We do not routinely heparinize the patients, and we have a 
combined 2% incidence of fatal and nonfatal pulmonary emboli in 
our 650 patients. 

The last question I have has to do with technique. For those who 
worry about how long loops are, I wonder if Dr Alden could tell us 
how long his anticolic afferent loop is with respect to a retrocolic 
loop in a patient of this size. 

FREDERICK M. OWENS, JR, MD, St Paul: My amateur interest in 
ornithology has made me think of these two operations in terms of 
two birds. The gastric bypass seems to evoke the picture of the 
cormorant, used, I believe, by the Javanese fishermen, who places 
a ring around its neck so that it can swallow tiny morsels of fish, 
but when it attempts to swallow a large fish, it will not pass, and 
the fisherman hauls the bird in and takes the fish for himself. 
Intestinal bypass resembles the goose, which consumes anything 
and everything with a well-known result. 

I speak of these two operations without prejudice because I 
perform neither one of them. Yet, the severely altered physiology 
created by the intestinal bypass has long bothered me, as has the 
loss of active absorption of bile, the loss of absorption of vitamin 
B,., the lactase deficiency, the increased oxylate absorptions, the 
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excessive loss of fecal nitrogen, and the gastrie hypersecretion. 
The complications that develop as a consequence of these changes 
can be severe and even lethal, as has been brought out here, 
today. 

The gastric bypass operation can have the desired effect of 
producing weight loss without the severe alterations of physiol- 
ogy. The group of morbidly obese patients are so difficult to deal 
with that some of them will destroy anything that can be done for 
them, and yet, the overall results presented in this report speak 
well for the operation. We owe a great debt of gratitude to Dr 
Payne for demonstrating that it is possible to treat morbid obesity 
surgically. Likewise, we are indebted to Dr Mason for devising an 
alternate surgical procedure to achieve the same result. 

DR ALDEN: Dr Payne, I agree with what you have shown us, and 
I think that approaching this disease not through the psychiatrist 
or through the family physician, but in a specific manner in which 
something concrete can be done that will last and be permanent is 
what we all now are coming to realize is most important. 

Dr Wilkinson, your idea is most ingenious. I think you must do 
some more operations, and I hope you will report again on how 
they turn out. It is an appealing thing to see the stomach folded in, 
encased in Marlex mesh, without opening the gastrointestinal 
tract. Again, it is a reversible procedure and has a great deal of 
appeal. 

Dr Miller, I want to thank you for emphasizing that we must 
completely free the greater curvature of the stomach up to and 
including the esophagus. At this point, the dissection is best 
continued from above downward. When one has that looped 
Penrose drain around the esophagus, he then can use his finger 
and work downward. It is a very easy thing to get your assistant to 
agree that you are high enough, but you are not high enough 
unless the esophagus is dangling there bare and loose. 

Dr Printen's work has pretty well told us what the long-term 
follow-up, at least on the operation that he has done with Dr 
Mason, is likely to turn out to be. As far as antibicties, I didn't try 
any controls, but I was impressed with Dr Hiram Polk's work on 
the short-term use of preoperative and postoperative antibioties, 
and I decided that there was such a high incidence of infection in 
obese patients that I wasn't going to fail to use this modality. I 
have no comparisons. I have been giving the antibiotic intramus- 
cularly two hours before surgery. I have been using cefazolin, and 
I have given it for three doses after the operation. It hasn't caused 
any harm that I know of, and I guess I am superstitious enough to 
want to stay with it. As far as the heparin, I have been using mini- 
dose or low-dose heparin for the same reasons, because I have been 
concerned about the incidence of pulmonary embolism in these 
people, and again, it hasn't caused me any problems during my 
operations as far as excessive bleeding is concerned. 

Finally, the incidence of pulmonary embolism in the gastric 
bypass patients was 2*6, as I recollect, and there were none in the 
ileal bypass patients. The length of the loop I really don't worry 
very much about, but I have measured it a few times and it is 
usually in the range of 12 to 15 cm for the antecolic jejunal loop. As 
far as the patient in whom the ulcer developed in the gastric pouch, 
there was no ulcer history prior to the operation. 

Dr Mason was in St Paul last week, and one of the things he 
wanted to emphasize was that we should have a registry of these 
operations so that we don't lose track of what has happened, and so 
that we see how they are done by others. He thought that if he 
found problems using the registry he could even fly out and see 
why things weren't going as well in one section as in another. So, I 
think the thing to finally emphasize is that we really must follow 
these patients up ourselves. They shouldn't be returned to the 
family doctor for complete follow-up, and perhaps a registry using 
computer techniques is the way to know which way to go. 
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Isolated Small Bowel Obstruction as 
the Presenting Feature of Colonic Disease 


John P Welch, MD, Andrew L. Warshaw, MD 


è Sreall intestinal obstruction without colonic dilation cam be 
the mede of presentation in a variety of colonic diseases, 
including carcinoma, diverticulitis, and colitis. Plain abdominal 
roentgenograms may lead the unwary physician into errors of 
diagnosis and treatmert by suggesting primary smail bowel 
disease. Barium enema examination of the colon will keep the 
wary pmysician out of such traps. We describe five patients with 
smal: bowel obstruction who had a variety of colonic diseases 
diagncsed by barium contrast studies. If the reason for intestinal 
obsiru-tion is not apparent and the need for emergency surgery 
is not compelling, we recommend an immediate contrast study 
of the colon to aid in evaluating possible colonic pathology. 

(Arca Surg 112:809-8* 2, 1977) 


mail intestinal dilation in sequence with an obstructing 
lesion of the colon is usually recognizable as a 
sece1cary process because of the associated colonic disten- 
tion. Under certain circumstances, however, eclonic 
diseases may cause obstruction of the small bowel wi-hout 
obstructing the colon itself. If the roentgenegraphic 
appearance is that of isolated small bowel obstruetion, 
failur= to recognize the possibility that the primary disease 
is of the colon may lead to errors of medical and surgical 
management. This report illustrates the range of colonic 
diseases that can cause isolated small bowel obstruetion 
and emphasizes the value of the emergency barium enema 
in eveluating such patients. 





Aseested for publication Feb 7, 1977. 

Fror the General Surgical Services, Massachusetts General Hospital, and 
the Department of Surgery, Harvard Medical School, Boston (Dr Warshaw), 
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Reprmt requests to Massachusetts General Hospital, Boston, MA #2114 
(Dr Warshaw). 
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REPORT OF CASES 


Case 1.—A 64-year-old man complained of crampy abdominal 
pain, vomiing, and obstipation of five days’ duration. He had lost 
4.5 kg in tte month before admission to the hospital. He had not 
undergone previous abdominal surgery. Physical examination 
showed a slightly distended, nontender abdomen, with high- 
pitched bowel sounds. There was no hernia palpable. Guaiae test of 
the stool vas negative for occult blood. The hematocrit level was 
40%, and she white blood cell count, 9,100/cu mm. An upright 
roentgenogram of the abdomen showed considerable small intes- 
tinal distention, but the colon appeared collapsed. Sigmoidoscopy 
to 25 em veas normal. A barium enema examination demonstrated 
an irregular mass at the inferomedial border of the cecum (Fig 1). 
Nasogastme suction was continued for two days, and enemas were 
administered. At operation, an adenocarcinoma of the cecum was 
found obs-rueting the ileocecal valve. A right-sided colectomy was 
performec. 


This patient had isolated small bowel obstruction. The 
lack of zpparent cause and the hint afforded by recent 
weight less led to the barium examination of the colon and 
the correet diagnosis. In such cases, operation can safely be 
delayed ‘or a few days in order to decompress the small 
bowel by nasogastric suction and allow adequate prepara- 
tion of tae large intestine. 


Case 2.-A 69-year-old woman entered the hospital with a two- 
week histery of band-like, cramping abdominal pain accompanied 
by nausez and vomiting of clear brown fluid. The pain recurred 
several times each day, commonly an hour after meals. Three days 
prior to hospital admission, she passed a large, watery stool, the 
first bowel movement in ten days. 

On examination, the abdomen was distended and there was mild 
left upper quadrant tenderness. There were no palpable masses or 
organomezaly. Bowel sounds were hypoactive and of normal pitch. 
Guaiac test of the stool was positive for occult blood. Laboratory 
examination was otherwise unremarkable, including a hematocrit 
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Fig 1.—Case 1. Small bowel obstruction by carcinoma arising 
near ileocecal valve. Note massively dilated small intestine and 
collapsed large intestine. 


level of 46%. Roentgenographic examination showed a distended 
small intestine with multiple air fluid levels, but no dilation of the 
colon. There was complete obstruction to retrograde flow of 
barium at the proximal end of the sigmoid colon. 

At laparotomy after four days of intestinal decompression and 
bowel preparation, omentum and small intestine were found to be 
adherent to the site of a sigmoid carcinoma that had penetrated 
through the serosal surface of the colon. left-sided colectomy and 
segmental resection of the attached small intestine were 
performed. 


In this unusual case, a sigmoid cancer obstructed the 
small intestine by a malignant adhesion Fefore it 
obstructed the sigmoid by its own mass. Clues in the 
patient’s clinical history, including the guaiac-positive 
stool, led to the proper diagnosis and preparation for 
surgery. 

Case 3.—A 46-year-old man entered the hospital with a three- 
week history of anorexia, intermittent, crampy lower abdominal 
pain, and diarrhea. On the day of admission, he complained of 
persistent lower abdominal pain and vomiting. He had undergone 
appendectomy 30 years previously. 

The patient’s temperature was 37.2 C. The abdcmen was 
distended and tympanitic, but not tender. Bowel sounds were 
high-pitched and active. The stool examination for occult blood 
was negative. The white blood cell count was 23,200/cu mm, with 
81% neutrophils and 5% band forms; the roentgenogram of the 
abdomen showed dilated loops of small bowel with almost no air in 
the colon. A barium enema examination showed numerous diver- 
ticula, narrowing of the proximal part of the sigmoid eolon, and 
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Fig 2.—Case 3. Small bowel obstruction due to entrapment by 
sigmoid diverticular abscess. 


several linear streaks of extraluminal barium, representing 
extravasation into an inflammatory mass (Fig 2). 

With the diagnosis of perforated sigmoid diverticulitis, intrave- 
nous antibioties were given. At operation, performed a few hours 
later through a left lower quadrant incision, there were thin 
adhesions of the small bowel to the area of sigmoid perforation. 
Drainage of the perforation and a right-sided transverse colos- 
tomy were carried out. 


The rather prolonged history, including diarrhea, 
suggested a colonic pathology. The white blood cell count 
was considered to be too high to be consistent with simple 
intestinal obstruction. The finding of an acute perforation 
of the sigmoid led to immediate operation, but the choiee of 
incision was based on the true site of pathology. 


Cask 4.—An 81-year-old woman experienced the acute onset of 
vomiting, obstipation, abdominal distention, and generalized 
abdominal pain. Diarrhea without bleeding had been present for 
the previous week. Her temperature was 37 C, and abdominal 
examination showed distention, mild tenderness, hypoactive 
bowel sounds, and no masses. The hematocrit level was 39%, but 
the white blood cell count was 29,000/cu mm, with 84% neutrophils 
and 8% band forms. 

Sigmoidoscopic examination to 25 em was normal. Marked 
dilation of small bowel loops was apparent on the abdominal 
roentgenogram, but the colon was virtually empty (Fig 3). A 
barium enema examination showed perforation into an inflamma- 
tory mass extrinsic to the sigmoid colon, with dilation of the small 
bowel out of all proportion to colonic size. At laparotomy several 
hours later, a walled-off pelvic abscess was found to involve and to 
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Fig :.—Case 4. Small bowel obstruction due to adhesior of ieum 
to perforated sigmoid carcinoma. 


obstru-t the small intestine. Resection of the perforatec sigmoid 
segment was considered unsafe, and drainage of the abscess, with 
divertmg proximal transverse colostomy and decompress-on o the 
small bowel was carried cut. At the time of sigmoid resection three 
mor-hs later, sigmoid carcinoma had invaded along the drain 
tracts. 


The history of diarrhea suggested a possible obstructing 
lesn in the colon, despite the finding of isolated small 
bowehobstruction on the initial abdominal roentgenogram. 
In t5 case, the malignant nature of the sigmoid perfora- 
tios was not appreciated either radiologically o7 at the 
initia operation. Nonetheless, in the presence of inflam- 
mazory changes associated with perforated colcn «arci- 
nora. the preoperative barium enema examination is 
frecuently more sensitive than surgical exploration in 
uneevering the obscured pathology. 

Case 5.—A 29-year-old man with known regional enteritis was 
admitsed to the hospital after the acute onset of nausea, vomiting, 
anc midabdominal cramps. Six weeks earlier, similar symptoms 
hac subsided during a period of nasogastric suction. He has no 
fever, but there was an appreciable nontender right ‘ower 
quadrant abdominal mass. The white blood cell count was 30.800/ 
cu mm. The upright abdominal roentgenograms demonstrated 
dilated loops of midsmall intestine with air fluid levels and 
minimal air in the colon. A barium enema examination showed 
extensive changes invelving the entire transverse, lef-, and 
sigmoed colon, with cobblestoning, ridging, and straightening. 
Barium could not be refluxed back past the hepatic flexare of the 
colea, and extrinsic compression suggested a right-sided inflam- 
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Fig 4.—Case 5. Small bowel obstruction due to adhesion of 
proximal ieum to inflamed right side of colon (granulomatous 
colitis). 


matory process. 

Because of the suspicion of extensive small intestinal inflamma- 
tion and tae desire to avoid resecting that long segment of small 
intestine, operation was deferred during a two-week trial of 
intestinal decompression. When intestinal obstruetion persisted, 
surgical exploration was carried out. There was severe regional 
enteritis of the right side of the colon, but only the last few 
centimeters of. the terminal ileum were diseased. An area of 
normal ileum, 60 em proximal to the ileocecal valve, was adherent 
to the inflamed right side of the colon (Fig 4) and was obstructed 
at this pomt. An ileostomy was created proximal to the point of 
adhesion, Elective resection of the terminal ileum and right side of 
the colon was performed several months later when the inflamma- 
tory process had subsided. 


The obstruction of the small intestine in this ease was 
genuine, but its cause was misinterpreted. Rather than 
being due to Crohn's disease of the small intestine, the 
obstruction resulted from adhesions to an area of colonic 
inflammation. Since this mechanism of obstruction (adhe- 
sion, rather than mural edema) is less likely to respond to 
intestinal decompression, repeated prolonged attempts at 
nonoperative management of the obstruction could have 
been avoided. 


COMMENT 


Of colonie diseases causing small bowel obstruetion, 
adenocarcinoma and diverticulitis are the most common. 
The primary point of obstruction in most instances is the 
colon itself, and the small bowel dilates due to an incompe- 
tent ileoeecal valve (found in 40% of patients), In such 
cases, the point of colonie obstruction can frequently be 
identified on the plain roentgenogram of the abdomen, and 
is easily confirmed by barium enema. 

Much less common is the finding of isolated small bowel 
obstruction caused by disease in the colon. This occurs by 
means o: neoplastic obstruction of the ileocecal valve (case 
1), by adhesions of the small intestine to an area of colonic 
inflammation or pericolic abscess (cases 3, 4, and 5), or by 
adherenee to the site of serosal penetration by cancer (case 
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"TRU 1 
E 


T 2) The (Fest NONU diagnosis can be easily c over- ete 
. . looked in these situations. There are frequently clues in the 


history and physical examination to suggest underlying 
colonic disease, usually of a chronic nature. Preexisting 
symptoms such as diarrhea, lower abdeminal pain, weight 
loss, or a change in bowel ‘habits should be strongly 
suggestive. The presence (oy gross or occult blcod in the 
stool should also alert the examiner to the possibility of 


colon disease, especially malignancy. Physieal findings of 


abdominal inflammation or:an-intra-abdominal mass may 
be caused by strangulation of the small intestine, but may 
also be the result of colonie inflammatory disezse. Diag- 
nostic differentiation of strangulating intestinal obstruc- 
tion from nonstrangulating adhesions to a pericolic abscess 
may be impossible without laparotomy.’ Even here, 
however, awareness of the alternatives may prove impor- 
tant in planning the tactics of operation. 

 Onee the suspicion of large bowel disease has been 


raised, the key to diagnosis is clearly the barium enema. 


Whereas acute small bowel obstruction is generally treated 
by immediate operation, intestinal obstruction caused by 
primary lesions in the colon is frequently incomplete and 
does not require urgent exploration. In the absence of 
signs of strangulation or free perforation, operation can 
frequently be deferred long enough to decompress the 
small intestine, prepare the large intestine, suppress 
inflammatory lesions with antibiotics, and formulate 
logical and definitive plans of therapy.’ 


With the: proper diagnosis iow: the edie of surgery 
can be planned to maximum advantage. If intestinal 
decompression can be accomplished preoperatively, the* 
need for intraoperative decompression is obviated and a 
frequent cause of wound contamination is eliminated. 
Resection and primary anastomosis, especially of the left 
side of the colon, is also safer when the bowel has been 
previously decompressed. Differentiation of sigmoid carci- 
noma from diverticulitis, frequently a diffieult decision to 
make from operative findings alone, may be facilitated by 
the results of the barium enema examination.’ The surgeon 
is thereby assisted in deciding between primary resection 
or diverting colostomy with delayed resection. If it is 
known that the basic process is diverticulitis, the surgeon 
will also recognize, in some cases, the alternative of a 
preliminary period of rest, restriction of oral intake, and 
intravenous antibiotic therapy in order to allow a one-stage 
colonie resection, instead of a multiple-stage procedure. 
In short, in any patient with small intestinal obstruetion 
without discernible eause, such as a hernia or adhesions 
from a previous operation, consideration should be given to 
the possibility of an underlying lesion of the colon, either 
inflammatory or neoplastic. This is especially true in the 
elderly patient without previous surgery.’ If there are no 
compelling reasons for urgent surgery, such as signs of 
peritonitis or strangulation-obstruction, the barium enema 
is a safe and highly effective means of clarifying the 
potential contribution of the colon to the problem. 
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Anterior Spinal Artery Syndrome Following 


Abdominal Aortic Aneurysmectomy 


Case Report and Review of the Literature 


R. Eardall Grace, MD, Kenneth L. Mattox, MD 


è Paraplegia developed in a 70-year-old man after resection of 
a rapwred abdominal aortic aneurysm during which aertic 
occiusion time was 45 minutes. Between one and three months 
postoperatively, he progressively recovered motor fumctioa to 
the pomt where he could walk unaided. Only four patients have 
previously been reported to recover from paraplegia produced in 
this manner. A review of the literature on the anatomy of the 
arterie supply to the spinal cord indicates the importance of the 
anterior spinal artery and the artery of Adamkiewicz (arteria 
magne radicularis). Paraplegia is more common in patients with 
hypetension and when backbleeding from the lumbar arteries 
has been poor. 

(Arca Surg 112:813-875, 1977) 


earological complicazions rarely follow abdominal 
aortic aneurysm surgery.’ In the 1964 review by 
DeFazey et al’ of 14,000 cases of abdominal aortic ameu- 
rysms, the complication of anterior spinal artery syndreme 
was rot described. In a recent review of the litereture, 28 
cases of spinal cord ischemia were documented following 
aordc abdominal surgery. The anterior spina artery 
syndrome is the most common neurological complica-ion 
follewang abdominal aortic surgery, and is a dist net 
symp»om complex that zan be diagnosed clinically It 
consists of paraplegia, dissociated sensory loss (absence of 
pain and temperature with intact propriocept on and 
vibration), and sphincter incontinence. Only four patients 
(14%) have been reported to have complete neurolegic 
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recovery from this syndrome.’ 

This is a report of neurological recovery from this 
disorder, emphasizing the probable causes and measures 
that can be utilized to prevent this syndrome. Though 
complete recovery is uncommon, vigorous supportive care 
is indicaced to allow time for possible full neurological 
recovery 


REPORT OF A CASE 


Abdommal pain, syncope, and weakness developed in a 70-year- 
old man who was in previously good health until the day of his 
admission to the Ben Taub General Hospital. He had a systolic 
blood pressure of 70 mm Hg and a diffusely tender, pulsatile, large 
abdomina mass. Neurological examination was normal. At 
surgical e-ploration, he was found to have a ruptured abdominal 
aortic anearysm with an extensive retroperitoneal hematoma and 
an ischenzc sigmoid colon. Initial vascular control was obtained 
through temporary suprarenal occlusion for eight minutes. There- 
after, infzarenal cross-clamping proximal to the aneurysm was 
utilized. Aneurysmectomy was performed and a knitted Dacron 
DeBakey 19-mm bifurcated graft was inserted from the infra- 
renal abdeminal aorta to both common femoral arteries. No large 
lumbar ar-eries were noted, but poor backbleeding was noted in 
several lumbar arteries, and these were oversewn, as is the usual 
technique “or aneurysmectomy. The total aortic occlusion time was 
45 minutes. An occlusion of the inferior mesenteric artery and 
extensive sigmoid colon necrosis necessitated a sigmoid colectomy 
with enc-Jescending colostomy and distal colon mucous fistula. 
The patie-t was normotensive throughout the operation. 

On awa«ening from anesthesia, the patient was found to be 
paraplegic, with intact sensation to proprioception and vibration. 
He had assent pain and temperature sensation below the T-12 
dermaton=. His cremasteric reflexes were absent. There was 
flaccidity of both lower extremities and incontinence of urine. 
Transient nonoliguric renal failure and respiratory insufficiency 
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developed, and his mucous fistula required revision on the fourth i 


postoperative day because of segmental ischemia. A cystomet- 
rogram revealed a neurogenic bladder. 

The patient's neurologic condition was treated with corticoste- 
roids and active physical therapy to all involved musele groups. 
Little return of motor function was noted at discharge to a 
rehabilitation unit 21 days postoperatively. Nevertheless, he 
began to show steady improvement with return of his motor 
function, and by three months postoperatively, he was walking 
unaided. At one-year follow-up examination, he has returned to 
his employment and engages in all activities commensurate with 
his age. 


COMMENT 


The association of spinal ischemia and an aortic proce- 
dure was first recognized in 1667 by Stenonis,' when he 
ligated the abdominal aorta in a rabbit, producing paraple- 
gia. The clinical description of the anterior spiral artery 
syndrome in association with resection of an abdominal 
aortic aneurysm, however, was first reported by Mehrez et 


 al* in 1962. 


The blood supply to the thoracic and lumbar regions of 


... the spinal cord is rather precarious. It is supplied by three 


small arteries: the anterior spinal artery and two small 
posterior spinal arteries. The anterior spinal artery 
contributes the majority (75%) of blood supply to zhe spinal 
cord. Anastomoses between the anterior and posterior 
spinal arteries are insufficient to sustain adequate spinal 
cord circulation. 

In the thoracic and lumbar regions, few and anatomi- 
cally inconstant radicular branches from the intercostal or 
lumbar arteries may supply the anterior spinal artery, and 
henee the spinal cord (Figure) The principle arterial 
supply to the distal spinal cord and the distal anterior 
spinal artery is the artery of Adamkiewicz (arteria magna 
radicularis). It commonly (85%) arises between the ninth 
thoracic and second lumbar vertebrae,** but oceasionally 
originates as high as T-5 or as low as L-4.'*'' Occlusion of 
the artery of Adamkiewiez without sufficient collaterals to 
the spinal cord leads to the anterior spinal artery 
syndrome. The extent of collateral vessel development 
around the aortic lesion will certainly have some bearing on 
the patient's tolerance to total aortic occlusion. Congenital 
coarctation of the aorta, for example, should be zssociated 
with a rich collateral circulation; however, an acute dissect- 
ing aneurysm allows no time for collateral development. 

Spinal cord ischemia following abdominal aortic surgery 
may result from several mechanisms. Resection or occlu- 
sion of the artery of Adamkiewicz may produce this 
syndrome. That occlusion of this artery does not mevitably 
produce the anterior spinal artery syndrome is attested by 
the successful resection of the entire thoracic and abdom- 
inal aorta with Dacron graft replacement withou: develop- 
ment of neurological sequelae." Thus, when adequate 
spinal cord collaterals exist, occlusion of the artery of 
Adamkiewicz should be tolerated without neurological 
problem. Hypotension with a low flow state to the collat- 
eral arteries supplying the spinal cord is one of the most 


important etiologic factors, as noted by Crawford and his 


co-workers"! and Pasternak et al.'^ This is further empha- 
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Anterior radicular arteries arising from segmental inter- 
costal or lumbar arteries and supplying anterior spinal 
artery. 





Reported Cases of Neurological Improvement of Spinal 
Cord Ischemia Following Abdominal Aortic 
Aneurysmectomy 


Age of 
Patient, Recovery 
yr Period 


Source, yr Result 


Paraplegia to 
complete recovery 
Pasternak et al,'* 60 12 mo Walks with cane, 
1972 rides bicycle 
Skillman et al,” 65 6 mo Walks with walker 
1969 


Gump,” 1969 12 mo 


Walking 
Golden et al,” 1973 6 yr 


Residual paresis, 
walks with cane 


Walks, returned to 
full activity after 
one year 


Present case, 1976 3 mo 


Motor paresis of 
legs to full 
recovery 


Ferguson et al,* 
1975 


Zuber et al,“ 1970 


Total neurological 
recovery 


Walks without 





s ati is n EIRATA PR ee Ne PNE dis bec ee A 


support 


sized by the fact that paraplegia from the anterior spinal 
artery syndrome is almost twice as common in ruptured vs 
unruptured aneurysms of the abdominal aorta.’ 

Further mechanisms whereby this syndrome may be 
produced include arteriosclerotic stenosis of collaterals'* to 
the spinal cord or arteriosclerotic embolization of the 
artery of Adamkiewicz from surgical manipulations." 
Furthermore, in the reported cases of neurological damage 
following aortic surgery, a frequent finding was lack of 
lumbar artery backbleeding. This retrograde bleeding is 
commonly noted in patients who undergo abdominal aneu- 
rysmectomy without neurological sequelae. The presence 
of adequate backbleeding of the lumbar arteries should 
indicate to the surgeon that satisfactory collateral blood 
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koah to the pe cord wipe exits. In the case 
reported, poor backbleeding was noted. 

in the present reported case, neurologic reeevery 
. probably resulted from formation of adequate col ateral to 
de affected area of the spinal cord. Of the 28 reported 
eases of spinal cord ischemia following abdemiral aortic 
surgery, improvement in motor function has occurred now 
in seven patients (Table). This improvement was unrelated 
to the level of paraplegia, and recovery periods ranged 


— frem four months to six years. Recovery cannot be 


predicted on the basis of the level of neurological damage, 


theagh return of function seems more likely if some 


reeovery is noted early in the postoperative pericd. 

Although no present teehnique is available that absolute- 
ly predicts which patients in whom neurological demage 
will develop following aortic surgery, certain preventive 
measures can be utilized. Prevention of this syndrome 
includes avoidance of hypotension during operation and 
postoperatively." By limiting resection to the diseased 
aor-ie segment, one can prevent the unnecessary division 
of \umbar arteries or collaterals.'*'* Furthermore. in those 
patents with poor back flow from their lumbar arteries, 
reattachment to the Dacron graft should be given careful 
consideration, and, if utilized more frequently, woald Ekely 
reduce the incidence of this postoperative problem. 

The technique proposed by Wakabayashi and Connelly'* 
for preservation of the intercostal arteries in thoracic 
aneurysms may be applicable to abdominal aneurysms as 
wel. They have recommended preservation of the majority 
of the distal posterior aneurysm wall containing the inter- 
costa! arteries, and attach ment of this posterior wall te the 
Dacren graft by diagonal aneurysmorrhaphy. In addition, 
any large vessel that appears to be the artery of A damkie- 
wiez should be reimplanted or a bypass performed us:ng a 
graft. Though these procedures have not achieved wide- 
spread use, they are not technically difficult znd may 
further reduce the incidence of this syndrome. 

Another method recommended to possibly prevent this 
cor plication is continuous spinal fluid aspiration to decom- 
press the intradural pressure and thereby inerease eollat- 
era. blood flow to the anterior spinal artery,” theugt this 
has not been widely used. Surface-induced hypothermia for 
spimal cord preservation has been reported to be of pcssible 
benefit," and perhaps instillation of iced Ringer's lactate 
at = C into the distal part of the aorta, below the aortic 
cross-clamp, would aid in spinal cord preservation. 


CONCLUSION 


Significant recovery of neurological function follewing 
spmal cord ischemia after abdominal aortic aneurysmec- 
tomy has been rare. This case report emphasizes that 
reeevery is possible in this condition and that vigorous 
Supportive care is indicated so that affected patients will 
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have the opportunity to improve. Furthermore, prevention i E E 


of hypetension, limited aortie dissection and resection, 


recognition of poor lumbar artery backbleeding, and large — 


collateral vessels that could be the artery of Adamkiewicz j Es 
and sheuld be reimplanted or bypassed may avoid the : 


anterior spinal artery syndrome. Also, hypothermic perfu- 
sion of -he aorta may preserve spinal cord integrity. 
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ANAEROBIC INTRA-ABDOMINAL  . 
INFECTIONS: 


A MATTER OF MORBIDITY AND MORTALITY 





Beware the breached bowel 


Today, it is recognized that a majority of postoperative 
wound infections of the gastrointestinal tract are 
caused by cor tamination of the operative wound by 
endogenous organisms. When the bowel is opened by 
trauma, disease, or surgical manipulation, the 
organisms mey gain access to the wound. Often, 
anaerobic fecal microorganisms are the cause of these 
infections. Even where visible spillage of contaminated 
bowel contents does not occur, the rate of sepsis in 
“clean contaminated” wounds is three times 

/ higher than in wounds contaminated only 
Meo. by bacterial fellout from the 
HN environment. 
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A Summary 


culprits are Bacteroi 


Anaerobic fezal microorganisms are frequently implicated in the 
majority of postoperative abdomimal wound infections. The major 
des fragilis, clostridia species, end anaerobic cocci. 
Intra-abdominal anaerobic sepsis characterized by peritonitis and abscess 
formation usually starts between t^e seventh and teath postoperative days. These 
intra-abdominal infections are associated with a par icularly high incidence of 


morbicity resulting in hospitalizat on of patients for »eriods of 21 days to 80 days. 
As part of the total managemert of serious intra-abcominal infections, successful 
antibiotic therapy should incorporate antibiotics inc:cated and effective against the 


anaerobic as well as the aerobic pathogens that are »resent. 


The anaerobic trilogy 


Im virtually all intra-abdominal 
infec3ions, there is a recurring trilogy 
of anaerobes that are seen either 
singlv or in combination, often mixed 
wit? aerobes. 

E Tais trilogy is composed of 
— .—Bac*eroides fragilis, clostridia 
| — Species, and anaerobic cocci, 

— — -— particularly peptostreptococci and 
EO In studies, B. fragilis has 
— — been isolated from 65% of intra- 

— . abdominal infections, clostridia in 
—— 60%,and anaerobic cocci in 32%. 


In sepsis, the seventh 
postoperative day 
can be significant 


The common wound 
Infections caused by aerobic 
organisms typically develop 

: clinical signs 
around the 
fifth to seventh 

y postoperative 

LJ day. Sepsis 
' caused by 
anaerobic micro- 
sms occurs later in the post- 
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»peratuye period, usually between 
the seventhand tenth days. An intra- 
abdcminal wound abscess that 

OCC LTS weeks to several months 
pasteperatively is almost always 
due o anaerobic microorganisms, 
often together with facultative 
bacteria. 


Clinical evidence 
of infection important 


The mere presence of aerobic or 
anaerobic bacteria in an operative 
. Ine@ision is not synonymous with 
- Climieal infection. The differentiation 
—- between bacterial contamination and 


UN 
aie: E 


wound infection is a clinical decision. 
Evidence of wound sepsis inc ides 
wound tenderness that increases 
progress ve v in severity. Initially 
there is fever without spikes, but 
often spixingz occurs in the afternoon 
or evenirg, returning to norme! by 
morning. It is important to ermmhasize 
that a positive anaerobic culture with- 
out clinical signs is not an infection. 


Clinical course 
of anaerobic infections 


The first event in an anaerobic 
intra-abcominal infection is exher 
pie ie et or localized peritenitis. 
f the patertsurvives early peritonitis, 
the usua! progression is walling off of 
the infection, and abscess formation. 
These ccliections of pus can be 
located intraperitoneally, retro- 
peritoneally, or within the viscera. 
Whether in the early peritonitss stage 
or in the later abscess stage, culture 
of purulent material yields angerobes 
in the majo^ty of cases. In fact,9096 
to 96% cf intra-abdominal infections 
occurring with bowel perforat on 
have been reported to be asseciated 
with anaercbic bacteria. 


Unusually high incicence 
of morbidity 
and mortality 


Tne highest incidence of ar aerobic 
wound infection (usually B. fragilis 
and gram-negative organisms such 
as E. coli may both be isolated) follows 
resection ofthe large bowel — 10% to 
15%. An infection rate of 5% -o 10% 
may occur after surgical procedures 
involving the biliary tract andssmall 
intestine, whereas the rate fo lowing 
gastric cr duodenal surgery is some- 
what lower. It should be borne in 
mind that t»ese infection rates are 





for elective operations. However, in 
emergency surgery for perforated 
appendicitis, diverticulitis, or 
traumatic wounds of the intestine, 
the infection rate can approach 4096. 
Moreover, unusually long periods of 
morbidity are generally associated 
with intra-abdominal abscesses. 
Periods of hospitalization ranging 
from 21 days to 47 days for patients 
with intraperitoneal abscesses and 
57 days to 80 days for patients with 
retroperitoneal abscesses have been 
reported. Mortality rates have 
been reported to range from 296 for 
patients with abscesses complicating 
acute appendicitis to 10096 in 
patients with undrained hepatic, 
pancreatic, or retroperitoneal 
abscesses. 


The role of antibiotics 
in therapy 


Marked reduction in morbidity and 
mortality in anaerobic intra-abdominal 
‘infections is possible with earlier 
diagnosis, adequate surgical drain- 
age, and proper choice of antibiotics. 
Successful use of antibiotics in 
infections comolicating intestinal 
surgery involves knowledge of the 
probable organisms likely to be 
found in various Clinical settings, the 
susceptibility of these organisms to 
antibiotics, and the risk of the 
infection to the patient in any given 
set of circumstances. In general, 
antibiotic therapy for serious intra- 
abdominal infections, whether in the 
acute phase or in the chronic 
abscess stage, should include drugs 
to manage anaerobic bacteria as well 
as facultative and aerobic organisms. 
For information on one antibictic 

to consider in treating serious intra- 
abdominal infections caused by 
infectious anaerobes, please turn 


the page. 
| Upjohn 
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Therapeutic considerations... 


Anaerobic activity: Cleocin* 
POs (clindamycin phosphate 
injection) has proved to be effec- 
tive in a variety of serious intra- 
abdominal infections caused by 
Susceptible anaerobic orga- 
nisms including gram-positive 
cocci, and gram-positive and 
gram-negative bacilli. Specifi- 
cally, the activity of clindamycin 
has been established in the fol- 
lowing conditions: septicemia; 
serious intra-abdominal infec- 
tions such as peritonitis and © 
intra-abdominal abscess; seri- EN 
ous infections of the female pel- ' 
vis and genital tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic 
cellulitis, and  postsurgical 
vagina! cuff infection; serious 
lower respiratory tract infections 
such as empyema, anaerobic 
pneumonitis, and lung abscess; 
and serious skin and soft-tissue 
infections caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia? 

Since disc susceptibility testing with current methods 

is not reliable for anaerobes, in vitro dilution methods should 
be used to determine susceptibility to clindamycin. 
Also of value in serious aerobic gram-positive infections 
caused by susceptible streptococci, staphylocccci, and 
pneumococci. The use of Cleocin POs in gram-positive infec- 
tions has been investigated both clinically and bacteriologi- 
cally. Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the physician 
should consider the nature of the infection and the suitability 
of less-toxic alternatives (e.g., erythromycin). 

Indications include: serious lower respiratory tract in- 
fections such as pneumonia caused by susceptible staphylo- 
cocci: serious soft-tissue infections such as deep adscesses 
and deep traumatic or surgical wound infections caused by 
susceptible staphylococci and streptococci; septicemia 
caused by susceptible staphylococci and streptococci; and 
acute hematogenous osteomyelitis caused by susceptible 
staphylococci. In many instances, the evaluated cases 


* Clostridia are more resistant than most anaerobes to clindamycin, Some species, e.g. 
C. sporogenes andC. tertium, are frequently resistant to clindamycin. 





have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, 
the organisms proved suscepti- 
ble in vitro and were success- 
fully eradicated from the clinical 
lesions. 

Other therapeutic considera- 
tions: 

1. Cleocin POs (clindamy- 
cin phosphate injection) is 
clinically effective in serious 
infections caused by penicillin- 
resistant or penicillinase-pro- 
ducing staphylococci. However, 
staphylococcal strains resistant 
to clindamycin have been en- 
countered, and susceptibility 
testing should be performed. 

2. Cleocin POs is useful in 
patients who are sensitive to 
penicillin. Clindamycin does not 
share antigenicity with the peni- 
cillins; however, hypersensitivity 
reactions have been reported 
— PL with clindamycin therapy. If a 
—E “™ hypersensitivity reaction occurs, 

the drug should be discontinued. 

Serious anaphylactoid reactions 

require immediate emergency 
treatment with epinephrine. Oxygen and intravenous corti- 
costeroids should also be administered as indicated. 

Thus, Cleocin PO. can fill a need for both penicillin- 
sensitive patients and those with serious infections caused 
by penicillin-resistant staphylococci. 

As with all antibiotics, Cleocin PO4 should be used with 
caution in atopic patients. Clindamycin has demonstrated 
cross-antigenicity with lincomycin. 

Cleocin PO4 should be reserved for serious infections 
where less-toxic antimicrobial agents are inappropriate, as 
described in the Indications section of the brief summary on 
the following page. 













If significant diarrhea or colitis occurs during therapy, 
this antibiotic should be discontinued. (See WARNING 
box and summary of prescribing information on follow- 


ing page.) 
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CLEOC N* PHOSPHATE (clindamycin phosphate 
injection Sterile Solutior — For Intramuscular 
and Int-awenous Use. 





WARNING 


Climdamycin can cause severe colitis which 
ma, end fatally. Therefore, it should be re- 
serves for serious infections where less toxic 
antaricrobial agents are inappropriate, 
as described in the Indicetions Section. It 
should not be used in patients with nonbac- 
ters! nfections, such es most upper respiratory tract infac- 
tions. The colitis is usually characterized by severe, persistent 
diar-F»a and severe abdominal cramps and may be associated 
wit? tne passage of blood and mucus. Endoscopic examina- 
tior rry reveal pseudomembranous colitis. 

When significant diarrhee occurs, the drug should be dis- 
'cor-inued or, if necessary, continued only with close observa- 
tion ef the patient. Large bowel endoscopy has been 
recammended. 

Amt eristaltic agents such as opiates and diphenoxylate 
NT aropine (Lomotil*; may prolong and/or worsen the con- 

ition 

Drarhea, colitis, and pseudomembranous colitis have been 
obserwed to begin up tc several weeks following cessation of 
therapy with clindamycin. 






















Each re. contains: 


Clindamycin phosphate equivalent to..........................ss . 150 mg 

clindamycin base 
ok” Uke) go] SRS Se Care era rs EP uto T a MNO ve 4 a 5 mg 
disod um edetate .......... o me RRs” Ce NE o E OVE BECA G C 5 mg 
BEEN Ine On uo oer NEA deer dvo doaich Code pae vx ree Seek qs 


— When r3cessary, pH adjusted with NaOH and/or HCI. 
Indicatiors: Clindamycin is indicated in the treatment of serious 
infectic 1€ caused by susceptible anaerobic bacteria. 

_Glincamycin is also indicated in the treatment of serious mfec- 
tions c: e«to susceptible strains of streptococci, pneumococci, and 
staphyiscocci. Its use should be reserved for penicillin-allergic 
patient c- other patients for whom, in the judgment of the physician, 
à penic |in is inappropriate. Because of the risk of colitis, as de- 
-scribed ir the WARNING box, before se'ecting Ae the-phy- 
Sician s^auld consider the nature of the infection and the suitability 
of less '5»c alternatives (e.g., erythromycin). 

Anaeromes: Serious respiratory tract infections such as empyema, 
anaeracic pneumonitis and lung abscess; serious skin and soft 
tissue infections; septicemia; intra-abdominal infections suen as 
peritonitis and intra-abdornina abscess (typically resulting from 
anaerocic organisms resident in the normal gastrointestinal tract); 
infectionsof the female pelvis and genital tract such as endametritis, 
nongonecoccal tubo-ovarian abscess, pelvic cellulitis and postsurg'- 
- calvagine cuff infection. 

_ Strepaorocci: Serious respiratory tract infections; serious skit and 
soft tiss ue infections; septicemia. 

i E Serious respiratory tract infections; serious skin 
.. and E Fssue infections; septicemia; acute hematogenous csteo- 
2P JUS 
— —Pneumoecocci: Serious respiratory tract infections. 

-  Adjumctve Therapy: In the surgical treatment of chronic bons and 
— joint intections due to susceptible organisms. Indicated su-gical 
 procedLtres should be performed in conjunction with antioiotic 

-theraps 

. Bacterielogic studies should be performed to determine the caus- 





Ren ative Orsaaisms and their susceptibility to clindamycin. 


- Contraindscations: History of hypersensitivity to clindamycin or 
. lincomycia. 

Warnings:{See WARNING box.) Mild cases of colitis may respond to 
drug discontinuance alone. Moderate to severe cases shou d be 
managed »romptly with fluid, electrolyte and protein supplementa- 
ated. Systemic corticoids and corticoid retentiomenemas 
considered. —— i 
-~ Acareful inquiry should be made concerning previous sensitivities 
y . to drugs end other allergens. Antagonism has been demonst-ated 
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cause of possible clinical significance, these two 

drugs should not be administered concurrently. E- 
Usage in as su Safety for use in pregnancy 

has not been established. 
Usage in Newborns and Infants: When clindamy- 


functions is desirable. 
Nursing Mothers: Clindamycin has been reported 





to appear in breast milk in ranges of 07 to 38 


ji bs a Mee c | 
sage in Meningitis: Since clindamycin does not diffuse ade- — 


quately inte the cerebrospinal fluid, the drug should not be used in is p 


meningitis. 


SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- ^ 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. — 


Precautions: Review of experience to date suggests that a subgroup 
of older patents with associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these patients, they 


should be carefully monitored for change in bowel frequency. Pre- oM 
scribe withecaution in individuals with a history of gastrointestinal < 


disease, particularly colitis. 


Do not irject intravenously as an undiluted bolus; infuse as di- — 8 


rected in package insert. Indicated surgical procedures should be 
performed in conjunction with therapy. Patients with very severe 
renal disease and/or very severe hepatic disease accompanied by 
severe metabolic aberrations should be dosed with caution and 
serum clincamycin levels monitored during high dose herop 
Prescribe with caution in atopic individuals. During prolonged 
therapy, pesiodic liver and kidney function tests and blood counts 
should be performed. Use may resultinovergrowth of nonsusceptible 
organisms, particularly yeast. Should superinfection occur, adjust 


therapy as -linical situation dictates. Clindamycin has been shown . 


to have neeromuscular blocking properties that may enhance the 
action of ot»er neuromuscular blocking agents. Use with caution in 
patients receiving such agents. _ 
Adverse Reactions: Gastrointestinal: Abdominal pain, nausea, vomit- 
ing and diarrhea. (See WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been observed. Generalized 
mild to moderate morbilliform-like skin rashes are the most fre- 
quently reported of all adverse reactions. Rare instances of erythema 
multiforme, some resembling StevensJohnson syndrome, have 
been associated with dece dut A few cases of anaphylactoid 
reactions have been reported. If a hypersensitivity reaction occurs, 
the drug sFould be discontinued. The usual agents (epinephrine, 
corticostercsds, antihistamines) should be available for emergency 
treatment @ serious reactions. Liver: Jaundice and abnormalities in 
liver functian tests have been observed during clindamycin therapy. 
Hematopoietic: Neutropenia, eosinophilia, agranulocytosis and 


thrombocytopenia have been reported; no direct etiologic relation- Ki 9. 


ship to concurrent clindamycin therapy has been made. 
Local Reactions: Pain, induration and sterile abscess have been 


reported affer intramuscular injection and thrombophlebitis after _ E 


intravenous infusion. Reactions can be minimized or avoided by 
giving deepsintramuscular injections and avoiding prolonged use of 
indwelling intravenous catheters. d 
How Supplied: Available as sterile solution with each ml containing 
clindamycir phosphate equivalent to 150 mg clindamycin base. 
Ampoulesc2and4ml. . . . i ae 
Caution: Federal law prohibits dispensing without prescription, 
For additianal product information see your Upjohn representative, 
J-5429-9 MEDB-5-S 


STER LE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 3 í 

d @ ce ro m. 

Cleocin Phosphate — 
(clindamycin phosphate injection, N.F.) — 


LOTO L1 The Upjohn Company, Kalamazoo, Michigan 49001 








between clindamycin and erythromycin in vitro, Be — | 


cin phosphate is administered to newboms and uH X 
infants, appropriate monitoring of organ system 
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Grey-Seale Ultrasonography in the 


Differential Diagnosis of Jaundice 


Kenneth J. W. Taylor, MD, PhD, Arthur T. Rosenfield. MD 


èe One hundred fifty patients with cholestatic jaundice were 
studied prospectively by grey-scale ultrasonography. All patients 
had a diagnosis established by subsequent biopsy, autopsy, or 
surgery. Using the presence or absence of a dilated biliary tree 
as the criterion, the intrahepatic or extrahepatic nature of the 
jaundice was correctly differentiated in 145 of 150 patients, an 
accuracy of 97%. All 64 of the patients with intrahepatic jaundice 
were correctly identified. Five of the 86 remaining patients, each 
of whom had gallstones, were misdiagnosed. In eighty-two 
patients (54.7%), the specific etiology was diagnosed. Ultra- 
sound is an accurate method for the evaluation of jaundice and 
would appear to have a definite value as a screening procedure 
before proceeding to more invasive studies. 

(Arch Surg 112:820-825, 1977) 


P the differential diagnosis of cholestatic jauncice, there 
is a major difficulty in distinguishing extrahepatic 
biliary obstruction requiring surgical intervention from 
hepatocellular causes. Surgery is diagnostic, but laparot- 
omy may precipitate liver failure when performed within 
two weeks of the onset of jaundice.'* Therefore, interest 
has focused on a noninvasive technique for the d fferential 
diagnosis of biliary obstruction. 

The clinical history and standard biochemical :nvestiga- 
tions can be correlated by computerized methods to differ- 
entiate between medical and surgical causes of jaundice in 
89% of the cases.’ Isotope liver scanning with technetium 
Te 99m sulfur colloid produces a large number of equiv- 
ocal results, since definite cold areas may be due to dilated 
components of the biliary tree caused by extrahepatic 
obstruction, or to liver metastases causing intrahepatic 


obstruction. Rose bengal sodium I 131 is more successful in 


Accepted for publication March 1, 1977. 

From the Department of Diagnostic Radiology, Yale University School of 
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this respect, producing an accuracy of some 83%.‘ 

Both percutaneous transhepatie cholangiography and 
endoscopic retrograde cannulation of the common bile duct 
are methods for evaluating the biliary tree. The former is a 
procedure with a definite morbidity and mortality, 
although complications have been decreased by the use of 
the “skinny needle."* Endoscopic retrograde cannulation of 
the common bile duct is time-consuming and there is 
failure to cannulate the common bile duct approximately 
10% to 30% of the time, even in experienced hands.'^ Thus, 
the need for rapid, safe, and accurate methods for differ- 
entiating between extrahepatic and intrahepatic sites of 
biliary obstruction has not been filled by any of the 
standard methods. 

Recent reports on the preliminary results for whole-body 
roentgenogram computerized tomography show that 
dilated bile ducts can be displayed." However, this requires 
highly expensive machines and consequently, there is 
limited access to them. Dilated biliary canaliculi were first 
identified by Taylor and Carpenter” using the grey-scale 
ultrasound technique and by Weill et al" using real-time 
imaging. Goldberg"? injected contrast material containing 
microscopic air bubbles through a T tube and simulta- 
neously performed hepatic ultrasonography. Multiple 
echoes identified the common bile duct. Reid'* compared 
the position of the marker placed during intravenous and T 
tube cholangiograms with ultrasonic findings on scanning 
the same area. He was able to identify bile ducts as 
structures running parallel to these markers. 

Past reports on the use of ultrasound to define the cause 
of cholestatic jaundice were equivocal. The grey-scale 
modifications permit better resolution, and hence display 
minimal dilation of the biliary canaliculi,” in addition to 
differentiating between various causes of intrahepatic 
cholestasis.'* We assessed the accuracy of the technique on 
150 patients, and the results are presented here. 
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| Table 1.—Extrahepatic or ‘Surgical’ Causes of Jaundice 


No. of Patients 
M M ——————————— , 
Diagncstic Contributory Error Total 










Carcinoma of 
pancreas 
with biliary 
obstruction 
External 
compres- 
sion of bile 

duct by 























tumor 14 8 0 ! 
Gallstones 3 14 4 2° 
Carcinoma of 

common 

bile duct. 0 8 0 E 
Ca^ronic 

pancreatitis 1 1 0 2 

1 


Acute 
pancreatitis 1 0 0 7 


Common bile 
duct 
stricture & 

gallstones 


Villous 
ađenocarci- 
noma of 
duodenum 

leading to 

destruction 









SUBJECTS AND METHODS 


One hundred fifty consecutive patients with jaundice were 
followed up during 1973 through 1976. One hundred four of these 
patients underwent scanning at the Royal Marsden Hospital, 
Eng-and, using a custom-built machine, details of which have been 
published elsewhere." All patients had a diagnosis established by 
biopsy or autopsy when there was an intrahepatic cause for 
jaundiee; the diagnosis was established by surgery, biopsy, or 
autapsy when there was an extrahepatic cause. Forty-six patients 
underwent scanning at Yzle-New Haven Hospital using a 
commercially available grey-seale ultrasound equipment. The inal 
diagmoses of all these patients are summarized in Tables 1 
and 2. 

Oral and intravenous cholecystography was precluded by the 
serum bilirubin level, which in many of these patients exceeded 3 
mg. 100 ml. Transhepatie cholangiography was performed as a 
preoperative confirmation of the ultrasound results on eight of the 
patients shown to be suffering from extrahepatic causes of 
jaumdice. Endoscopic retrograde cholangiopancreatography was 
earr»d out on only six patients. Thus, the accuracy of the 
ultrasound results must de compared with those available m the 
liteæture from other authors using other techniques. 

The ultrasonic liver scans were produced by rotating the trans- 
ducer through an arc as described by Taylor and Hill.^ As shown 
schematically in Fig 1, this results in paramedian sections threugh 
the fiver at various distances from the midline, so that the normal 
liver and gallbladder are displayed (Fig 2). Multiple sections were 
takea in the region of the porta hepatis to display a dilated 
common bile duct when this was present. If such a dilated duct was 
found, it was traced inferiorly until the anatomical site of the 
obsteuction was established. The parasagittal scans were 
augmented by transverse scens in the region of the pancreas in 
many patients with suspected pancreatic tumors. 
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Table 2.—Intrahepatic or 'Medical' Causes of Jaundice* 





No. of Patients 
|e REET: sR SES SCA Ra T m i Do 








Diagnostic Contributory Error Total 

Liver tumor, 

no biltary 

obstruction 22 3 0 25 
Cirrhosis 11 3 0 14 
Drug-induced 

jaundice & 

viral 

hepatitis 0 8 0 8 
Abscess 4 0 0 4 
Granuloma- 

tous ver 


disease 0 2 0 2 
Polycysaic 
disease 0 1 0 1 
Alcoholic 
hepatitis 0 1 0 1 
0 2 0 2 
0 1 0 1 













Gilbert's 
disease 
Amyloicosis 
Liver di-ease 
secondary 
to heärt 
failure 
Primary 
scleresing 
cholangitis 0 2 0 2 


Vinyl chloride- 
induced 
liver @isease 


Caroli's 
syndrome 

with 

ascending 

cholangitis 0 


2 0 2 
Total 39 25 0 64 


Total wh 
Tabie 1 

















82 63 5 150 





*54.7% Giagnostic. 
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REPORT OF CASES & 

CASE 1.—A 46-year-old man had been treated for a seminoma by 4 
radical orchiectomy and radiotherapy to the para-aortic strip. Six P 
months after completing treatment, he had jaundice and it was A 
feared tha: liver metastases had developed. An ultrasonogram was | 
performec on his way to the ward for admission. The resultant 
scan is shewn in Fig 3. The gallbladder was at the upper limits of A 
normal in size. Of more importance, there is definite evidence of 33 


pathological distention of the biliary cannaliculi, traceable as far 
as the porta hepatis, indicating an extrahepatic cause for chole- 
static jaundice. Superior to the gallbladder was a homogeneous 
area that was considered to be a solitary metastasis. 

This patient underwent a preoperative percutaneous cholan- 
giography (Fig 4) that confirmed the ultrasound findings and 
definitely indicated the site of obstruction. At surgery, lymph 
nodes invelved with testicular tumor of mixed histology were 
found obs*ructing the common bile duct and a choledochojejunos- 
tomy was-carried out. The metastasis was not noted at laparot- 
omy, but subsequent scans on this patient showed progressive 
growth of the tumor until the liver became clinically palpable, and 
liver metastases were eventually confirmed at postmortem exam- 
ination. 

Case 2.—A 79-year-old woman was admitted to the Yale-New 
Haven Hospital with a two-week history of jaundice and melena. 
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Fig 1.—Longitudinal section through liver and gallbladder 
showing appropriate scanning technique. Movemen: of trans- 
ducer (T) is shown by arrows. 





Fig 3.—Case 1. Parasagittal section of liver demonstrating 
distended biliary canaliculi (arrow). Superior to gallbladder (G) is 
single metastasis (M). 


She had a past history of villous adenocarcinoma of the duodenum, 
with palliative gastroenterostomy four months prior to admission. 
Ultrasound examination of the liver revealed marked distention of 
the biliary tree and gallbladder. The common bile duct was dilated 
down to the region of the second portion of the duodenum, where a 
solid mass could be seen obstructing the duct (Fig 5). Radionuclide 
liver scan was performed with technetium Te 99m sulfur colloid 
and showed no discrete lesions, although hepatomegaly was noted. 
At surgery, there was biliary tract obstruction secondary to the 
villous adenocarcinoma of the duodenum, and the patient under- 
went a cholecystojejunostomy. 

Case 3.—A 50-year-old woman was admitted to the Yale-New 
Haven Hospital with abdominal pain of 12 hours' duration. On 
physieal examination, the patient was jaundiced and had a 
diffusely tender abdomen. Her medications included amitriptyline 
hydrochloride and imipramine hydrochloride. Total bilirubin 
concentration was 5.32 mg/100 ml, of which 2.82 mg was direct. 
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Fig 2.—Normal parasagittal longitudinal scan of liver and gallblad- 
der. Internal architecture of liver (L) is demonstrated and gall- 
bladder (G) is echo-free. 


SS 





Fig 4.—Case 1. 
verifies biliary distention with almost complete obstruction at 
porta hepatis. 


Percutaneous transhepatic cholangiogram 


Ultrasonic examination of the liver and gallbladder demonstrated 
gallstones in the gallbladder, but a normal duct system (Fig 6). 
These findings were considered most consistent with an intrahe- 
patic cause of jaundice and unrelated gallstones. Endoscopic 
retrograde examination of the bile duct was attempted, but was 
unsuccessful. 

Because of the patient’s clinical condition, a limited laparotomy 
was performed. The gallbladder was palpated and no stones were 
identified; intraoperative cholangiogram did not demonstrate any 
abnormality of the gallbladder (Fig 7). Over the next several 
weeks, multiorgan disease developed and the patient died. At 
postmortem examination, she had cholelithiasis and cholecystitis. 
The bile ducts were normal. The liver was discolored green, but 
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Fig & Case 2. Parasagittal section through liver (L) demonstrat- 
ing cileted common bile duct (C) terminating in duodemal mass 
(M). 


there was normal hepatic architecture. These findings were 
thouzhe to be most consistent with cholestatic jaundice, proozbly 
secondary to the tricyclic mecication that the patient was receiv- 
ing. 

Th s »ase demonstrates the role of ultrasound in evaluating the 
acutely ill patient. The identification of an intrahepatic cause of 
the patient’s jaundice and unrelated gallstones provided a ra»id, 
noninvasive assessment of tha situation. The gallstones were not 
appareat on the operative cFolangiogram, presumably for tech- 
nica! reasons; in addition, they could not be palpated. 

Case4.—A 66-year-old woman was admitted to Yale-New E wen 
Hosnital with a seven-month history of abdominal discomfort and 
a five-day history of jaundice. Aside from the jaundice, the 
»hysezl examination was unremarkable. Laboratory stucies saow 
a teta bilirubin concentration of 2.8 mg/100 ml. Abdom nal 
echegraphy showed cholelithiasis, dilated biliary cannaliculi caar- 
acteris-ic of obstructive jaundice, and a pancreatic mass 8 em in 
diameter (Fig 8, left and right). At surgery, there was a zalktone 
and th-re were dilated bile ducts above a pancreatic carcinoma, 


RESULTS 


Theresults of the ultrasound findings are compared with 
the clnical follow-up and histology in Tables 1 amc 2. 
Dist metion of extrahepa-ic and intrahepatic causes of 
jaumd-e was achieved with considerable success: intrahe- 
patie auses were identided in 64 of 64 patierts, and 
extrabepatie causes in 81 of 86. In only five patients ou: of 
the 17) was an extrahepetic cause for jaundice misimg- 
nosed as an intrahepatic cause (97% accuracy). In many 
eases 5f extrahepatic obszruction, it was also possible to 
preeisely define the anatomical site of the obstruction, and, 
in a fw cases, the pathological cause of obstruction. In 
mamy intrahepatic causes for jaundice, it was possible to 
idemti^y the precise pathclogical cause. Thus, the metaod 
was net only extremely reliable for distinguishing betw2en 
extra and intrahepatic causes of jaundice, but it also 
contributed to the differential diagnosis within each cate- 
gory. 

The diagnostic value of the data provided by the ul-ra- 
sound examination is classified in Table 1. Studies were 
consi@red “diagnostic” when a definitive statement *culd 
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Fig 6.—Case 3. Transverse section through liver (L) and gall- 
bladder (C) demonstrating gallstones (arrow) with shadowing (S) 
behind them. There is no evidence of biliary dilation. 





Fig 7.—Case 3. Operative cholangiogram. No gallstones were 
seen. 


be made as to the cause of the jaundice. An example is 
patient 4 who had a pancreatic carcinoma causing obstruc- 
tive jaundice. When grey-scale ultrasonography permitted 
differentiation between obstructive and nonobstructive 
jaundice but the exact cause could not be identified, the 
study was classified as “contributory.” An example of this 
is patient 3, in whom an intrahepatic cause of the jaundice 
was appreciated but the exact etiology could not be identi- 
fied. Erreneous diagnoses were made in five patients, all of 
whom had gallstones and fluctuating obstructive jaundice 
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Fig 8.—Left, Parasagittal section through liver and gallbladder. There are dilated biliary canaliculi (arrow). In 
addition, gallstone is seen with shadowiag (arrowhead) behind it. Right, Parasagittal section of left upper 
quadrant. There is a solid mass (M) anterior to aorta (A) and below liver (L). 


but did not have dilated ducts on ultrasound examina- 
tion. 


Accuracy 


The results are summarized in Tables 1 and 2. in which 
various diagnoses are given and the relative success with 
which each diagnosis was reached by ultrasound examina- 
tion is shown. Out of a total of 150 patients, diagnostic data 
were obtained in 82 cases (54.7%), in addition to an 
accuracy of 97% in differentiating between extrahepatic 
and intrahepatic causes of biliary obstruction. In another 
63 cases (42.0%), data contributing to the final diagnosis 
were obtained. Thus, ultrasonic examination had some 
value in 96.7% of these patients and in only five cases (3.3%) 
were erroneous results obtained, all of which involved the 
misdiagnosis of extrahepatic obstruction by gallstones. 


COMMENT 


The differential diagnosis of a patient with jaundice is a 
difficult clinical problem that is compounded if the patient 
is known to have a primary tumor. Noninvasive radiolog- 
ical techniques have definite limitations in that neither 
oral cholecystography nor intravenous cholangiography is 
likely to be effective if the serum bilirubin level is above 3 
mg/100 ml.'* Thus, one is reduced to invasive techniques 
such as percutaneous cholangiography, which may be 
complicated by biliary peritonitis, septicemia, and renal 
failure.* 

The modifieation of percutaneous cholangiography, in 
which a long thin needle is used, as described by Otho and 
Tsuchiya,* has decreased the morbidity of the proeedure. In 
a series of 80 patients with nonobstructive jaundize, Okuda 
et al encountered no significant complications, but were 
able to visualize the ducts in only 67.5% of the patients. In 
294 patients with obstructive jaundice, they eneountered 
complications in 8%, including bile leakage, bleeding, 
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shock, fever, and hypotension. Their rate of success in 
patients with gallstones and nonneoplastie surgical condi- 
tions of the biliary tract was 83% in 139 patients. Although 
they succeeded in visualizing the bile ducts in all 95 
patients with obstructive jaundice secondary to malignant 
disease, this group had the highest rate of significant 
complications of percutaneous cholangiography. 

The newer technique of endoscopic retrograde cholangio- 
pancreatography permits a diagnosis in 70% to 90% of 
cases, and failure to cannulate the duct may indicate a 
pathological condition, such as deformation of the normal 
anatomy by a carcinoma of the pancreas. However, the 
technique demands considerable expertise, and the equip- 
ment is expensive and not universally available. 

The diagnosis of an extrahepatic cause for biliary 
obstruction by ultrasound is made by observing distention 
of the biliary cannaliculi. With current resolution, we do 
not appreciate undilated ducts. Inexperienced ultrasonol- 
ogists may find difficulty in distinguishing biliary vessel 
obstruction from portal venous dilation. Biliary vessels 
branch extensively and appear in a stellate configuration, 
compared with the straighter blood vessels. Multiple 
tomograms help to differentiate biliary and blood vessels, 
since the dilated vessel can be traced into the portal vein or 
common bile duct. The technical results of grey-scale 
equipment are not universally high, although an increasing 
number of machines are now satisfactory. Furthermore, 
only the largest patients underwent scanning at 2.25 MHz, 
which is the frequency most widely used by other investi- 
gators. The enhanced resolution attained at 3 MHz 
contributes to the high accuracy reported here. 

Many patients who have been bedridden for some days 
may have considerable air in the transverse colon, which 
precludes displaying the lateral parts of the liver and, 
therefore, the region of the gallbladder. In all such 
patients, some views can be obtained in the region of the 
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porta kepatis and, if the intrahepatic biliary cannaliculi are 
distenied, they will be clearly seen in this position. With 
“ull pacient preparation, it is frequently possible to display 
the whole length of the common bile duct and to precisely 
delineate the anatomical site of the obstruction and, less 
frequently, the patholegical cause of it. 

Norradiopaque gallstones can be visualized successfully 
by uit-aSound, and this is highly accurate if the lumen of 
the gallbladder is idertified and a free-moving mass seen 
withir the lumen. However, when the lumen of the gall- 
bladder cannot be identified, either because of chronic 
cholecystitis rendering the gallbladder incapable cf physi- 
ological distention or inadequate patient preparation, 
small stones are easily missed. The tomographic nature of 
the technique and erzan movement make ductal stenes 
particilarly difficult te exelude. 

The failure on five occasions to diagnose an extrahepatic 
cause for obstruction due to gallstones may well indicate 
that »iliary dilation was transient or minimal in these 
three patients. A potential cause of error was identified by 
the observation that cilation of the cannaliculi appears to 
persis for many months following drainage procedures. 
Thus, after surgical relie? of biliary obstruction, the effi- 
cacy ef treatment must ke judged by a fall in the serum 
biliru»in level, and not by changes in the caliber of the 
bilizr- vessels. 

An important diagnostic feature was the ability to 
distrguish between various intrahepatic causes of chole- 
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static jaundice. In this respect, the ultrasound technique 
was superior even to endoscopic retrograde cholangiopan- 
creatography. The accuracy of detecting liver metastases 
gross enough to cause liver failure as evidenced by jaundice 
was high: 22 out of 25, or 88%. A number of these patients 
with extensive malignant involvement of the liver were 
noted to have some degree of biliary dilation also. One such 
patient underwent laparotomy and cholecystojejunostomy 
despite the prediction on the ultrasound examination that 
the liver was extensively involved with tumor-causing liver 
failure. This patient’s condition failed to improve after 
laparotomy, which substantiated the ultrasound findings. 

Thus, grey-scale ultrasonography is capable of producing 
very accurate differentiation of extrahepatic and intrahe- 
patic causes of cholestatic jaundice and, to a lesser extent, 
aids in the differential diagnosis within these two main 
categories. It would appear to have a definite value as a 
screening procedure before proceeding to more invasive 
procedures such as endoscopic retrograde cholangiopan- 
creatography, percutaneous transhepatic cholangiography, 
or surgery. 


Cheryl Wilcox provided research assistance. 


Nonproprietary Names and Trademarks of Drugs 


Amitriptyline hydrochloride— Elavil. 
Rose bengal sodium I 181—Robengatope 1-131. 
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be initiated. 
Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those, 
recommended. 

Neurotoxicity— Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—l.M. /1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 
3mg./Kg./day administered in three equal doses every eight hours. In life- 
threatening situations, the dosage may be increased up to 5 mg. /Kg./ day 
administered in three or four equal doses. This dosage should be reduced to 
3 mg./Kg./day as soon as clinically indicated. (Refer to Table 1 for 
dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function)— 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function— 
After a loading dose of 1 mg. /Kg., subsequent dosage must be adjusted either 
with reduced doses at eight-hour intervals or with normal doses at prolonged 
intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* Tocalculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available andthe 
patient's condition is stable), the following formula may be used: 

1 mg./Kg.q.(6 x serum creatinine) h. 
Neither regimen should be used when dialysis is being performed. 
I.V. Administration—The usual volume of diluent for adults is 50 to 100 mi. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usua!ly should be infused over a period of twenty to sixty 
minutes. l 
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WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially ncrmal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions. peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. / ml. should be avoidec. U rine 
should be examined for increased excretion of protein, cells, anc casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously admin stered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy —Safety of this product for use during pregnancy 
has not been established. 
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*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine. 
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Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 








Description: Tobramycin sulfate, a water-soluble antibiotic of the am noglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
tionis a clear and colorless sterile aqueous solution for parenteral acministra- 
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(tion. Itis stable and requires no refrigeration. For Patient . (Reduce as soon as possible) 
a 4 Indications and Usage: Nebcin is indicated for the treatment of serious infections TE 1 : he ets E Bh. ! E. mg./Kg. q. 8h. 
we caused by susceptible strains of the following microorganisms: Pseudomonas Kg. (Total, 3 mg. /Kg./day) (Total, 5 mg. /Kg./day) 
bes aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole- regative), mg./dose ml/dose* ^ mg./dose 
e Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- q. 8h. q. 8h. 
EN lococci, including Staphylococcus aureus (coagulase-positive and 120 mg. 3. ml. 200 mg. 95. ml. 
Bis coagulase-negative). 115 mg. 2.9 mi. 191 mg. 4.75 ml 
B Nebcin is indicated in the treatment of septicemia; central-nervous-system 110 mg. 2.75 mi. 183 mg. 4.5 ml 
E infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 105 mg. 2.6 ml. 175 mg. 4.4 ml 
ET tions; gastrointestinal infections, including peritonitis; and serious s«in, bone, 100 mg. 2.5 ml. 166 mg. 4.2 ml. 
rey and soft-tissue infections, including burns, caused by the susceptible organisms 95 mg. 2.4 ml. 158 mg. 4 mi. 
E listed above. Clinical studies have shown Nebcin also to be effective in serious 90 mg. 2.25 ml. 150 mg. 3.75 ml 
D complicated and recurrent urinary tract infections due to these organisms. 85 mg. 2.1 mi. 141 mg. 3.5 ml. 
Be Aminoglycosides, including Nebcin, are not indicated in uncomplicatad initial 80 mg. 2 Jm. 133 mg. 3.3 ml. 
pu | episodes of urinary tract infections unless the causative organisms a-e not 75 mg. 1.9 ml. 125 mg. 3.1 ml. 
[SN susceptible to antibiotics having less potential toxicity. Nebcin may be considered 70 mg. 1.75 ml. 116 mg. 2.9 ml. 
Ec in serious staphylococcal infections when penicillin or other potentially less toxic 65 mg. 1.6 ml. 108 mg. 2.7 ml. 
À drugsare contraindicated and when bacterial susceptibility testing and clinical 60 mg. 1.5 ml. 100 mg. 2.5 ml. 
E ~ Judgment indicate its use. 55 mg. 1.4 ml. 91 mg. 2.25 ml 
E Bacterial cultures should be obtained prior to and during treatmen: to isolate 50 mg. 1.25 ml. 83 mg. 2.1 ml 
Er and identify etiologic organisms and to test their susceptibility to tobramycin. If 45 mg. 1.1 ml. 75 mg. 1.9 ml 
E susceptibility tests show that the causative organisms are resistant to tobramy- 40 mg. i fb 66 mg. 1.6 ml 


cin, other appropriate therapy should be instituted. In patients in whem gram- 
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. negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated befo-e the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 

severity cf the infection, and the important additional concepts discussed in the 
WARNINGS box above. ! 
Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 


*Applicable to all product forms except Nebcin. Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin )sper 2 
ml., 2 ml., rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid andor 


p Precautions: Specimens should be collected during therapy for examination, as sodium hydroxide may have been added to adjust the pH. [o30«7es] 

aia recommended in the WARNINGS box. 

È Neuromuscular blockade and respiratory paralysis have been reported in cats Additional information available 

Y receiving very high doses of tobramycin (40 mg./ Kg.). The possibility that S to the profession on request. 

br prolonged or secondary apnea may occur should be considered if tobramycin is c RU 

5. administered to anesthetized patients who are also receiving neuromuscular Eli Lilly and Company 

a blocking agents, such as succinylcholine or tubocurarine. — Indianapolis, Indiana 46206 
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Jchn and William Hunter on Aneurysms 


W. Randolph Chitwood, Jr, MD 


* John and William Hunter made important contributions to 
vascular surgery that have prevailed until today. Their studies of 
aneumsm formation, pathology, and treatment laid the fosnda- 
tiom fer many modern surgical concepts. In the Great Windmill 
Schol of Anatomy, and subsequently at St George's Hospital, 
Londen, the Hunters defined true and false aneurysms. William 
Hurter, in addition, was the first to describe the arteriovenous 
aneusaysm or fistula. Later, John Hunter developed a successful 
operetion for popliteal aneurysm based on his meticulous labo- 
ratory investigations. These Scots showed a unique experi- 
meat=! and clinical genius rarely present in late 18:h-century 
medicine. 

tar-h Surg 112:829-836, 1977) 


0 the past 200 years, Scotland has fathered or 
educated many men responsible for our medern 
surgEal heritage. In particular, the surgeon brothers, 
Wiliam and John Hunter, developed an academic surgical 
atmcsphere in the mid-13th century that was propzgated 
by tseir illustrious students: Abernethy, Home, Cooper, 
Shipsen, Morgan, and Jenner professed Hunterian deas 
anc “thoughts that pervade surgery today. 

Eorn ten years apart in Lanarkshire, near Glesgow, 
Scatland, the Hunters’ motivations and interests were 
divemyent from the start. Detailed biographies, writzen by 
Ded=n,' Paget,’ Foote,’ Simmons, and Illingworth’ reflect 
the dunters’ contrasting development. However, John’s 
anc William's attitudes toward scientific investigation and 
elirie application were from the beginning congruent. 
Cert-inly, their understanding of arterial disease and 
aneurysm pathogenesis reflects a confluence of Hunterian 
reasan. 





Accepted for publication Dee 6, 1976. 
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WILLIAM HUNTER 


In 1718, William Hunter was born near East Kilbride in 
Scotland (Fig 1). After an unremarkable grammar educa- 
tion, he spent five years at the University of Glasgow 


Fig 1.—Pyne’s portrait of William Hunter. Stephen Paget once 
said of Hunter, "He never married; he had no country house; he 
looks, in his portrait, a fastidious, fine gentleman; but he worked 
till he Gropped and he lectured when he was dying" (Trent 
Collection, Duke University). 
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Fig 2.—Jan Van Rymsdyck's large, fold-out drawing of ruptured 
thoracic aortic aneurysm described in History of Aneurysms of 
the Aorta With Some Remarks on Aneurysms in General, by 
William Hunter, 1757 (Trent Collection, Duke University). 
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XXVIL The Hifory of an Aneuryn of the 


Aorta, with Jome Remarks on Aneuryfms 
in general. By William Hunter, M. D. 


Fig 3.—Title page of William Hunter's classic 1757 paper on 
aneurysm pathophysiology (Trent Collection, Duke University). 


studying the arts. Plans to enter theology were altered in 
1736, when he was befriended by William Cullen, a promi- 
nent Glasgow physician. Cullen exposed young Hunter to 
the rudiments of medicine throughout the next three 
years. ^* During the year 1739, spent in Edinburgh, 
Hunter was under the tutelage of Alexander Monro (pri- 
mus), a figure who would later become his fiercest an- 
tagonist. William subsequently travelled to London in 
1741, where he was introduced to William Smellie and 
James Douglas. Both men were well-known Scottish acou- 
cher-physicians who had large practices and great 
influence. He assisted Dr Douglas in his dissecting room 
while attending didactic sessions at St George’s Hospital." 
It was this combination of anatomy and pathology, studied 
under the guidance of Dr Douglas, that laid the foundation 
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for William Hunter's approach to medicine.’ 

His first published paper, entitled, “On the Structure , 
and Disease of Articular Cartilages by William Hunter, 
Surgeon," clearly established his early professional inclin- 
ations.’ In 1746, he was elected to the Society of Naval 
Surgeons at Guy's Hospital, and was subsequently ad- 
mitted to the Corporation of Surgeons in 1747. Heeleft the 
latter in 1756 to join the College of Physicians.* After a six- 
month visit to Scotland in 1750, William was awarded the 
Doctor of Medicine from the University of Glasgow. ' 

Disturbed by the inadequacy of medical and surgical 
education, Hunter established a school of anatomy in 
London, first in Covent Garden and then in Jermyn Street. 
Ultimately, the famous Great Windmill Street School of 
Anatomy was constructed in 1768. In both schools, William 
and his brother, John, who had come from Glasgow in 1749, 
dissected a variety of specimens. These early experiences 
formed the primordia for their later thoughts on aneurysm 
pathogenesis. 

During his early London training with Dr Dougias, 
William became interested in aneurysm formation. Alex- 
ander Monro, Hunter's Edinburgh mentor, made numerous 
observations and descriptions of aneurysms as early as 
1733. However, Douglas has been considered the stimulus 
of Dr Hunter's aneurysm studies. Dr Douglas read Galen's 
second-century writings that grouped aneurysms as either 
of the true or false type. The former occurred as a simple 
dilation of the arterial wall, and the latter consequent to 
traumatic rupture of the vessel wall. Douglas, thereafter, 
classified aneurysms by the categories devised by Galen.’ 
Comparing the clinieal course of Mr Isaae Bradwell, a pa- 
tient at St George's Hospital, to Douglas' manuscripts, 
Hunter added an additional variety of aneurysm. William 
said of Bradwell's case: 


When I first saw him (1749), there was an oblong swelling between 
the cartilages of the second and third ribs of the right side . . . . Its 
pulsation was strong, and perceptible even to the eye, and 
corresponded with the pulse in the wrist.* 


On Mr Bradwell's death in October of 1752, Dr Hunter 
examined the ruptured thoracic aortic aneurysm. At the 
postmortem examination, Jan Van Rymsdyck, Hunter's 
talented illustrator, made three expertly detailed sketches 
that were later engraved by Miller (Fig 2). Subsequently, 
in 1756, Hunter presented this case to the elite Society of 
Physicians in London, presided over by Dr John Fothergill. 
William’s detailed “History of Aneurysms of the Aorta, 
with Some Remarks on Aneurysms in General,” which was 


published in Medical Observations and Inquiries in 1251, 


stemmed from this case (Fig 3).* In this work, he spoke of 
the third variety or mixed aneurysm as follows: 


May not some of the disputes about the nature of aneurysms be 
settled, by dividing them into three kinds....The third kind of 
aneurysm is mixed, that is, formed partly by a wound or rupture of 
some of the coats of the artery, and partly by a dilatation of the 
rest.” 


This early treatise has proved to be an historical classic on 
aneurysm formation and pathology. 
In 1762, Dr Hunter reported to the Society two cases of 
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true aneurysms previously attended by Mr Bayford, a 
Loaden surgeon. Hunter was present at the postmertem 
* examination, and Rymsdyck drew the specimens, which 
contaned aneurysms involving the right subclavian and 
common carotid arteries as well as the abdominal aorta. In 
his 1357 description, Hunter said of this specimen and of 
aneurysms in general 


The spontaneous aneurysm wherever seated is much more to be 
dreaded in its consequences, than one that is the immediate result 
of ext-rnal injury. In tke ore, the disease is local; in the other, 
probally universal.’ 


Previeus reports by Hunter did not specifically relate 
generalized vascular disease as the etiologic agent in 
aneurysm formation. Hunter, apparently, never used the 
term -therosclerosis, but Ey 1762 he clearly understood and 
accepsed that vascular de-erioration was from a systemic 
disea=.*° Later, his brother John determined the composi- 
tion o vascular plaques that incite wall degeneration." 

As elated in his 1757 treatise, nonoperative therapy was 
selected for aortic aneurysms. However, he approved of 
simple ligation for small peripheral aneurysms. Ligature of 
large *entral aneurysms did not seem either curative or 
palhative to Hunter. Im Bradwell’s case (1757), compression 
was even advised against in an effort to prevent additional 
trauma. By 1761, Hunter apparently accepted operative 
treatment for generalized true aneurysms.’ The impor- 
tance of collateral vessels surrounding an aneurysm in- 
triguel Hunter, and, as he said: 


In aneerysms that admit of the operation [ligation], it is advisable, 
first tc attempt the cure by compression; because it scmetimes 
proves =ffectual, and is always a commendable preparatory step to 
the operation, in as muca as it inlarges (enlarges) the collcteral 
anastomosing branches, and thereby disposes the part to have 
more fee circulation after the operation (1757).* 


No doubt William Eunter's best-known contributien to 
vaseular surgery was the definitive description of the 
aneur-smal varix, or arteriovenous communication Al- 
thougl he had speculated the existence of such an entity in 
1757, i: was not until 761 that he identified and described 
this atypical aneurysm.*'* Before presenting his eases to 
the ertical Society of Physicians, he reviewed the anti- 
quarian literature for a previous description. After trans- 
lating a comprehensive early Arabian surgical text by 
Albacasis, Dr Hunter concluded that he alone was the first 
to deseribe the aneurysmal varix. Osler," also, proclaimed 
William Hunter as the original expositor of this vaseular 
abnermality (1915). Hunter's first ¢dases were in a yeung 
country girl and in Mr Cheshire, a laboratory assistant at 
the M-ddlesex Hospital. Both were victims of an inept 
“bleed=r.” Hunter said of these aneurysmal varices: 


The vem will be dilated or become varicose, and it will have a 
pulsatiE jarring motion on account of the stream from the artery. 
It wi! make a hissing noise, which will be found to correspond with 
the pul-e....The artery, I apprehend, will become longer ia the 
arm and smaller at the wrist than it was in the natural state.” 


Moreo-er, he related the associated thrill, saying: 


There is a remarkable tremulous motion both in the bag, and in the 
dilated vein, as if blood was squirted into it through a small hele. It 
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Fig 4.—Engraving of Sir Joshua Reynolds’ portrait of John Hunter. 
Original o" portrait hangs in Council Room at Royal College of 
Surgeons n London. 


is like what is produced in the mouth by continuing the sound of 
the letter R" in a whisper." 


The Hunter brothers apparently discussed surgical 
treatmen- for arteriovenous fistulae and agreed that non- 
operative therapy was preferred. William recounted: 


The one [true aneurysm] is growing every hour, because of the 
resistance of the arterial blood; and if not remedied by surgery, 
must at lest burst. The other [AV fistula] in a short time comes to 
nearly pe manent state; and if, not disturbed produces no 
mischief . —. .'* 


By 1770, ive cases of arteriovenous aneurysms had been 
presentec to the Society of Physicians, and all had done 
well with conservative management." None of William 
Hunter’s specimens of atherosclerotic aneurysms or arte- 
riovenous communications exist today, not even at the 
University of Glasgow, where the majority of his dissec- 
tions are reserved. 

Hunter reported and described the first vascular suture 
to the Scziety of Physicians in June of 1761. Messieurs 
Lambert and Hallowell of Newcastle-on-Tyne, England, 
placed a steel pin through the orifice in an artery and 
obliterated the opening by wrapping a thread around it." 
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Fig 5.—Mr Hunter's operation for popliteal aneurysm. This mod- 
ern drawing shows four individual arterial ligatures in Hunter 
canal. Note development of adequate collateral channels. 


Subsequently, Lambert communicated the facts of the case 
to Dr Hunter, who published it in Medical Observations 
and Inquiries in 1762." Hunter stated Mr Lambert’s 
thoughts as follows: 


If it should be found by experience that a large artery, when 
wounded, may be healed up by this kind of suture, without 
becoming impervious, it would be an important discovery in 
surgery.“ 

It remained for other pioneer vascular surgeons, like 
Carrel, Lexer, Bernheim, Guthrie, and Murphy, to extend 
Lambert's idea into the reality of present vascular surgical 
techniques. 


JOHN HUNTER 


John Hunter’s enthusiasm for vascular surgery was 
kindled in his brother William’s schools of anatomy. John 
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joined William in London in 1748, after little formal 
education.' With the elder Hunter as his mentor, he soon 
became a proficient anatomist and adept teacher. William * 
Cheselden, the famed lithotomist and author of Anatomy of 
the Human Body (1718) and Osteographia (1733), also 
taught Hunter." Beginning in 1751, John was apprenticed 
to Percival Pott of St Bartholomew's Hospital. From 1754 
to 1756, Hunter was house surgeon to St George's Hospital, 
where he later made his greatest contributions to surgery. 
During this period, he elucidated details of placental 
circulation, lymphatic vessels, and nerves of olfaction 
under William's direction.'^ Based on his military experi- 
ence in Portugal during the Seven Years' War, Hunter 
later penned his most famous work, A Treatise on Blood, 
Inflammation, and Gun Shot Wounds (1794)."* 

After returning to England, he was elected fellow of 
the Royal Society in 1767, and subsequently inducted into 
the Corporation of Surgeons. From that time until his 
death in 1793, he educated young surgeons who became 
important contributors to vascular surgery during the 19th 
century (Fig 4). In Britain, they included William Blizzard, 
John Abernethy, Astley Cooper, Benjamin Bell, Henry 
Cline, and Everard Home. Edward Jenner, another pupil, 
represented the epitome of Hunter’s scientific spirit, and 
remained one of Hunter’s closest friends. The Hunterian 
influence prevailed in America through Philip Wright 
Post, John Morgan, William Shippen, and Philip Syng 
Physick.'" Thus, a strong, widespread Hunterian influence 
guided the development of vascular surgery from its 
beginning. 

In his early training, John Hunter had seen four cases of 
popliteal aneurysms ligated with variable results. Mes- 
sieurs Pott and Bromfield, both well-established London 
surgeons, were profound skeptics of arterial ligations, and 
voiced their opinions widely. Pott once said of a partieular 
case, "I shall only remark that the patient died." Many 
surgeons preferred initial amputation to attempts at liga- 
tion. 

It was in this atmosphere of disbelief that Hunter 
developed, through experimentation, his ideas of aneurysm 
therapy. Sir D'Arcy Power has alleged that John Hunter's 
primary interest in popliteal aneurysms developed from a 
case of Mr Edward Ford, surgeon to the Westminster Dis- 
pensary.*' As early as September 1785, John examined this 
patient, who was, in time, spontaneously cured of his 
symptoms by thrombosis. Even though Ford completely 
opposed ligations, Hunter obtained some notion of extant 
collateral circulation from the case.” 

Previously, John developed great interest in the elas- 
ticity and muscular motion of arteries. From examination 
of equine arterial physiology, he had prepared part of his 
Croonian Lectures, which were delivered between 1776 and 
1782." On these foundations and his investigative exper- 
tise, he set about to develop a suitable curative operation 
for popliteal aneurysms. 

John Hunter’s understanding of collateral circulation in 
human extremities mainly evolved from specific animal 
experiments. A great deal of controversy surrounds some 
of these, as results were often verbally transferred rather 
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“ig 6.—John Hunter's surgical instruments, made by Savigny and preserved in 
Henterian Museum. Similar set was destroyed in London blitz in 1941 Royal 
Cellege of Surgeons of England, Hunterian Museum). 





Fig 7.—Original specimen of coachman's popliteal aneurysm. Operation was performed 
in Deeember 1785 at St George's Hospital in London (Royal College of Surgeons of 


Eng:a»sd, Hunterian Museum). 


than transcribed. Hcwever, the impact of these studies 
cannet be disputed. While living at Leicester Square in 
Londen around 1785, Hunter prepared a number of spec- 
imens relating to growth of deer antlers. Many of these are 
preserved today at the Hunterian Museum in London. 
Thereafter, he apparently ligated the external carotid 
artery of a deer from Richmond Park.''^ Spontaneous 
pulsations ceased in the capillary network of one antler. To 
Hurt-r's amazement. microcirculation was reestablished 
in this area within ore week, owing to collateral revascu- 
larizacion. 
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A secend important experiment was related much later 
by Joha Hunter's brother-in-law, Everard Home.” 
Albrecht von Haller had professed that mere vessel weak- 
ness was prerequisite for aneurysmal formation. Hunter, 
however conjectured that a discrete disease process must 
also be present. Perturbed by contrasting ideas, Mr Hunter 
dissectee a canine carotid artery free of its adventitia and 
media, leaving solely the intact intima. He surmised that if 
weakness alone predisposed to dilation, then a nidus for 
aneurysmal formation was certainly present. At the end of 
three weeks, no aneurysm had formed, although weakness 
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Fig 8.—Hunterian specimen of large left external carotid artery 
aneurysm. Note intact tongue and thyroid and deviated trachea 
(Royal College of Surgeons of England, Hunterian Museum). 


was still present. Hunter therefore concluded that intrinsic 
vessel disease must be present for aneurysms to form, and 
that hemorrhage near an aneurysmal sac often encoun- 
tered after ligation occurred because of wall deterioration. 
Home said of Hunter's experiment: 


... that the cause of failure in the common operation arises from 
tying a diseased artery, which is incapable of union.” 
Nathaniel Rumsey's shorthand notes of  dunter's 
lectures in 1785 and 1786 show that John’s discerning 
knowledge of aneurysmal formation existed before his 
definitive arterial ligation." In these lectures, Hunter 
mentioned that some component of perivascular support 
was important in the prevention of aneurysms. This, he 
said, is reflected when carotid and thoracic aneurysms 
form circumferentially while those of the subclavian artery 
and abdominal aorta project anteriorly. Thus, supporting 
structures such as cartilage and bone usually divert aneu- 
rysm formation in an opposite direction. Moreover, he also 
noted that erosion may occur when the aneurysm contacts 
bone. 
. The younger Hunter based his later vascular procedures 
on rational ideas derived from the animal experiments 
previously mentioned. Mainly, two basic principles relating 
to arterial ligation made John’s operations successful while 
other surgeons failed. Ligation of the femoral artery at a 
distance from the diseased aneurysmal sac minimized 
arterial erosion and postoperative hemorrhage. Second, by 
placing occluding ligatures in the thigh rather than the 
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Fig 9.—Thoracic aortic arch aneurysm that has eroded into 
trachea, creating a fistula. Specimen was dissected, described, 
and preserved by John Hunter (Royal College of Surgeons of 
England, Hunterian Museum). 


popliteal fossa, minimal disturbance to valuable collaterals 
occurred. Perhaps his greatest contribution was expansion 
of knowledge relating to arterial collateral development. 
After John Hunter’s era, attention to collateral vessel 
protection was generally manifest. 

Relying on these principles, Mr Hunter first performed 
his famous operation for popliteal aneurysm in December 
1785 on a 45-year-old coachman.*' The patient had been 
symptomatie for three years, and the condition of his 
extremity had progressed to severe distal ischemia. 
Accordingly, Hunter performed the operation by 
... making an incision on the anterior and inner part of the thigh, 
rather below its middle .... The fascia which covers the artery was 
then laid bare about three inches in length .... A double ligature 
was passed behind it [the artery], by means of an eyed probe. The 
doubling of the ligature ... was cut so as to form two separate 
ligatures. The artery was now tied by both these ligatures, but so 
slightly as to only compress the sides together. A similar applica- 
tion of ligature was made a little lower. The reason for four 
ligatures, was to compress such a length of artery as might make 
up for want of tightness, it being wished to avoid great pressure 
on the vessel at any one part. The ends of the ligatures were 
earried directly out of the wound, the sides of which were now 
brought together....(Fig 5). 

These arterial ligatures were placed within the fascial 
tunnel formed in the anterior thigh, between the femoral 
triangle and opening in the adductor magnus muscle. 
Within this compartment, now commonly called the 
Hunter canal, the femoral artery and vein and the saphe- 
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nous nerve are found. 


- The original description of the Hunterian operation, 


publisked in the London Medical Journal in 1786, was ater 
reprin.ed in the Transactions of a Society for the Improve- 
ment If Medical and Chirurgical Knowledge (1193).7**: 
After a month of confinement at St George's Hosp ta, the 
patience returned to his “hackney coach” and did well until 
March 1787, when he died of a "remittent fever.” After the 
patiene’s death, John Hunter examined the extremity and 
ascertained that the operation had no apparent influence 
on the patient’s demise. By 1793, five similar operations 


had deen successfully performed by the younger Hunter.” 


Later. he modified the operation by simply using a single 
ligatu-e around the artery.” 

Subsequent to these early cases of popliteal artery 
anevur-sms, Hunter established primary indications for 
opera3ve intervention. Certainly, no damage to surround- 
ing st-uctures should be present. Good arterial collaterali- 
zation was always prerequisite for the optimum result He 
instrueted that the arterial mass must be well cireum- 
scribed and remain pulsatile prior to ligation." With these 
critera met, Hunter encouraged: 


The 2arlier, therefore, the operation for aneurysm is perfermed 


the be-ter, not waiting with expectation that the increased size of 


the aaeurysm will produce an increased size of collateral 


branches.” 


He declared it safe to ligate aneurysms of the carətid, 
femomal, and subclavian arteries by these surgical 
techn-ques. 

A zumber of John Hunter's instruments used im his 
vascu-ar procedures are seen in Fig 6. Even the cozehman's 
aneurysm, just described, is still preserved at the Royal 
College of Surgeons in London (Fig 7). Another tact 
Hurterian popliteal aneurysm ligated 50 years before the 
patieat’s death bears witness to the success of hs cpera- 
tion* Other aneurysm specimens prepared by Hunter 
inclace those of the aortie arch, abdominal aorta, common 
carctd, subclavian, femoral, and pudendal arteries. 
Speciic specimens in the Hunterian Museum deserve 
mer ton, as they illustrate the master's expertise at dissec- 


.tiom A peculiar aneurysm of the left externa carotid 


artery is magnificently preserved, along with the adzacent 
pharynx, larynx, tongue, and thyroid (Fig 8). The sae has 
displaced the majority of nuchal structures, anë infinite 
detai is preserved. Trackeal erosion occurred in -he arge 
thoræic aortic aneurysm shown in Fig 9. 

Eunter was also the first to describe localized ventrieular 
aneu-ysms." Within the Hunterian collection, a specimen 
(P 1149) shows two large ventricular aneurysms filled with 
lamirated coagulum.''** Notations on these and other 
spezimens are contained :n the Catalogue of the Patnolog- 
ical Series in the Hunter an Museum." 

Lmdoubtedly, John Hunter’s curiosity for the aneu- 
rysmal varix developed from William’s dissections and 
descriptions. John's account in Cases in Surgery of John 
Apperly's arteriovenous communication can be improved 
little today. He expounded on the associated thrill, 
saying: i 
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Cases tn Surgery. 


Aneurism.. 


The Case of A.B. who dùd at JS Georges Hospital 
of tu Aneurisms tn the Hams or Pophiaal Arteries. 
He fort fereeined a surliing in one of his hams; 
some drm afler he. perceived a similar swelling in Me. other > 
ham : ress increand and he became tame in both rigs. 
When he came- ando {hr Hospital they were become. Const- 
erably ange with a shong palalim in them. Fle was very 
much emacated, and atheared very unhealthy. Sn such a Be 
JS was ww doubt whal was bes! to be done» : viz! Whether 
to perform fhe (eration for tne Anenritm ; ambuale ; 017 
do meilhor ; when Considering the ahhearanct of. fes Cnsb- 
tution , and {he slate of Be pule (ihih S happened at rst 
% f (n PB d arm , which was de small as hardly fo 
Le f^ = fhe mel Uhely Consegnteneed of fwo Cporatians , 
twhethe Y for the anewriim or amputation and the tehelhood 
of sometung wrong in the enema arterial System ; d 
thought silher of these Ober ations Loo hazardous ; 


Fig 10.—Excerpt from William Clift's transcripts of Hunter's Cases 
in Surge-v. It relates case of bilateral popliteal artery aneurysm 
and associated generalized vascular disease (Library of Royal 
College e* Surgeons of England). 


...affordingly to the touch rather a tremulous jarring motion 
than a fine stroke. This is most oceasioned by the size of the wound 
between the artery and vein. 5 


Through his loyalty and respect for John Hunter, 
William Clift alone is responsible for the preservation of 
many Henterian contributions to vascular surgery.” Clift, 
employed in 1792, became John's reliable assistant and 
later fir conservator of the museum. On Hunter's death, 
Clift transcribed duplicates of many of the master's 
teaching notes and papers. In 1800, for a misunderstood 
reason, the original manuscripts were burned by Mr 
Everarc Home, Hunter's brother-in-law." After compar- 
ing several of Home's later works on comparative anatomy 
to those of Hunter, a motive for destruction became more 
apparert. Such similarity exists that Everard Home 
probably plagiarized part of the ten-volume Hunterian 
manusc- pts.**' Fortunately, the Clift transcriptions are in 
excellent condition in the library of the Royal College of 
Surgeons of England, and help to clarify Hunter's contri- 
butions. 

In Clift’s transcripts of Cases in Surgery, three of 
Hunter patients with popliteal aneurysms are described 
(Fig 10. One particular excerpt relates specifically to the 
pathogenesis of generalized arterial disease. Postmortem 
injections allowed him to localize discrete areas of occlu- 
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sion. Hunter said of the patient's disease process: 


arterial system. The two popliteal arteries had not the power to 
support the force of the blood, and yielded to this impu’se; and the 
subclavian artery of the left had the disposition to contract till the 
whole was obliterated in spite of the force of the blood... .2° 


The younger Hunter had a particular interest in coro- 
_ nary artery disease, and was the first to determ:ne that a 
fatty plaque was deposited before vascular calcification 


EO e  oceurred.''^ John was the “skillful anatomist” who demon- 


strated pathologic coronary vessels for William Heberden's 
classic description of angina pectoris presented in 1772. 
Hunter, too, suffered from angina, and once said. "My life 
is in the hands of any rascal who chooses to annoy and 
tease me.» | 


COMMENT 


John and William Hunter were famous physicians in 





Here may justly said to be a disposition for the disease in the 
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their own time whose inquisitive scientific spirit makes 
them lasting figures in surgical history. Even though their 
observations and studies of aneurysms with associated ' 
pathophysiology represent a small sector of their interest, 
these alone form a major contribution. Through their clear 
thinking and powers of observation, they developed princi- 
ples effective in the treatment of clinical disease. William 
Hunter projected their exemplary investigative insight 
when he said: 


Ignorance is rash and fearless; Knowledge is always cautious and 
cireumspect. The first boasts now and then a random cure: the 
other, though active when there is a prospect of success, is 
frequently restrained by the fear of doing harm.* 


These words reflect a profound substance that should 
remain a guide for every surgical endeavor. 


The Royal College of Surgeons of England cooperated in making available 
the specimens and transcriptions of the Hunters’ work, and the Ciba 
Foundation assisted in London. 
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BETACIME Ointment Packette 1⁄2 oz. 
and 14 2z., disposable packettes for de- 
germingesmall skin areas, as in hyper- 

. alimenmntaion, catheter care, umbilical 
area car? or circumcision. 


BETADINE Ointment 1 oz. tube, for 
treating Zommon skin infect ons and to 
help pre-ent infection in abrasions, 
laceratians and burns. 


BETACISE Ointment 1 Ib. and 5 Ib. jar, for 
anti-inkestive treatment of the burn wound 
or infected stasis ulcers ..fcr extensive 

skin arees...or for prolonged application. 


Purdue Frederick 


@COPYRIGH™ M75, THE PURDUE FREDERICK COMPANY 
NORWALK, COMM. 06856 ABOBS 165375 
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before their time. 


Oophorectomy: frequent, severe hot flushes...drenching night sweats: the classic 
symptoms of the menopause years before their time. 

This is the predicament of many women in their late thirties or early forties 
undergoing oophorectomy: the classic symptoms, in their most acute form, overnight. 
And, unfortunately, surgical removal of the ovaries often precipitates symptoms 
which are more severe than those seen with the gradual decline of estrogen levels in a 
physiological menopause. 

For most women, prompt relief can begin within days of surgery with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.). PREMARIN can promptly restore 
adequate estrogen levels to control significant vasomotor symptomatology...tide the 
patient over the period of physiologic adjustment until symptoms subside. 

And later, if long-stending estrogen deficiency results in atrophy of vaginal 
tissue, PREMARIN can provide specific, prompt relief of the vaginal dryness and 
irritation which can predispose to infection, dyspareunia and itching, by restoring the 
vaginal mucosa to a healthier, more normal state. 

PREMARIN. When significant menopausal symptoms appear overnight... 
or over time. 


surgical menopause... 
definitive treatment 
for definitive symptoms 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS,U.S.P) CHAINED: 





EXCLUSIVELY FROM 
NATURAL SOURCES 


For a summary of recent data on the postmenopausal 
administration of exogenous estrogens and associated risks, 
see Boxed Warning in Prescribing Information. 
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| 1.ESTROGENS HAVE BEEN REPORTED TO INCREASE T 
| ENDOMETRIAL CARCINOMA. Wet | wo ; 
.| , Three independent case control studies have reported an increased risk of en- 
.| dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'-? This risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding tha: incidence 
| rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, en increase 
which may be related to the rapidly expanding use of estrogens during the last 
decade The three case control studies reported that the risk of endometrial cancer in 
.| estrogen users was about 4.5 to 13.9 times greater than in nonusers. The rsk appears 
to depend on both duration of treatment' and on estrogen dose» In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms. the lowest 
dose that will contro: symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indica'ed, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
... | continued therapy. A though the evidence must be considered preliminary one study 
| suggests that cyclic administration of low doses of estrogen may carry less risk than 
-| Continuous administ'ation;? it therefore appears prudent to utilize such a regimen. 
. Close clinica! surveillance of all women taking estrogens is important. In all cases of 
J undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
» measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. l 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may sericusly damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis;*- '? epithelial changes of the vagina and cervix. 
- Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'€ One case control study'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral cont aceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abo:- 
tion). Some of these exposures were very short and involved only a few das of treat- 
ment. The data suggest that the risk of limb reduction defects in exposec fetuses is 
| somewhat less than 1 per 1000. In the past, female sex hormones have beer used dur- 
ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
| able evidence that estrogens are ineffective for these indications, and there is no evi- 

dence from well controlled studies that progestogens are effective for these uses. If 
| PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, she should be apprised of the potential risks to the fetus, and the advisability 
of pregnancy continuation. 



























































- . . DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
E represent the average composition of material derived from pregnant mares’ urine. It con- 
—— . tains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 
. . estradiol, equilenin, anc 17 a-dihydroequilenin as salts of their sulfate esters. 



























INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
"Sciences— National Research Council and/or other information, FDA has classified the 
indications for use as follows: 


- ^1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
- js no evidence that estrogens are effective for nervous symptoms or depression, which 
| might occur during menopause, and they should not be used to treat these conditions.) 
2. Atrophic vaginitis. 
- 3. Kraurosis vulvae. 
4. Female hypogonadism. 
5. Female castration. 
6. Primary ovarian failure. 
7. Breast cancer (for palliation only) in appropriately selected women anc men with 
metastatic disease. _ | 
8. Prostatic carcincma — palliative therapy of advanced disease. 
9. Postpartum breast engorgement — Although estrogens have been wide y used for 
- the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients no receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
. pera! thromboembolism associated with the use of large doses of estrogens.'??' 
PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and 5nly when 
. used in conjunction with other important therapeutic measures such as diet, calcium, 
- | physiotherapy, and good genera! health-promoting measures. Final classfication of 
-| this indication requires further investigation. 





|»... CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
EL Eoo d conditions: 1. <nown or suspected cancer of the breast except in appropriately 

— selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
|... dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 
—— 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 

= — disorders. 6. A pes history of thrombophlebitis, thrombosis, or thromboembo ic disorders 
"associated with previous estrogen use (except when used in treatment of breast or 
E. n static malignancy). — 

RENS GS: At the present time there is no satisfactory evidence that estrogens given to 
—— postmenopausal women increase the risk of cancer of the breast," although a recent 
- . study has raised this possibility? There is a need for caution in prescribing estrogens for 

women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
disease, or abnormal memmograms. A recent study has reported a 2- tc 3-folc increase in 
— — -- the risk of surgically confirmed gallbladder disease in women receiving post nenopausal 
| . . estrogens." 
E e Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
— A . used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embclism, stroke, 
and myocardial infarction.23-39 Cases of retinal thrombosis, mesenteric thrombosis, and 
optic neuritis have been reported in oral contraceptive users.?'3? An increased risk of 
= postsurgery thromboembolic complications has also been reported in users of oral con- 
E. tape tives.3%. If feasible, estrogen should be discontinued at least 4 weeks before surg- 
Rs - xe the type associated with an increased risk of thromboembolism, or durirg periods of 
proton 
ee © Bopha itis, thromboembolic disorders, or in persons with a history of such disorders in 
7 s . association with estrogen use. They should be used with caution in patients with cerebral 
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| immobilization. Estrogens should not be used in persons with active throm- | 





e ISK OF ‘and throrr MN 
itis. When doses of this size are u bolic and thrombotic — 
arse effects should be considered a clear risk. — tha Sa : 
Benign hepatic adenomas should be considered in estrogen users having abdominal 
partan tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 

as been reported in women taking estrogen-containing oral contraceptives.?5 Increased ; 
blood pressure may occur with use of estrogens in the menopause?" and blood pressure 
should be monitored with estrogen use. A worsening of g ucose tolerance has beene 
observed in patients on estrcgen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in , 
patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. 
As a general rule, estrogen should not be prescribed for longer than one year without M. 
another phys:cal examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increasec incidence of mental depression.?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with cara in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
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complete. 


The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet vigi ipta 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanedio! excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 
As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 
ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma or melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of cor- 


' neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 


depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

MAR OVERDOSAGE: Mey cause nausea, and withdrawal bleeding may occur in 
emales. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g, three weeks on and one week off). 

Attempts tc discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism— 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days’ duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of estrogen therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 da estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S P), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. d 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 —Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 —Each red 
tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868— Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziel, HK., et al: N. Engl. J. Med. 2931167-1170. 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM. et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al. N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
AL. et al; N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
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Clirical Notes 


Renal Transplantation 


in Lindau-von Hippel Disease 


Gary -. Peterson, MD; John E. Codd, MD; Robert E. Cuddihee, MD; William T. Newton, MD 


€ Renal cell carcinoma may develop in up to 25% of patients 
with L ndau-von Hippel disease who survive the earlier manifes- 
tations of this disease, and this neoplasm may frequently be 
bilatesal. With early detection of such lesions, operative cure of 
renal cell carcinoma is more likely in these patients. However, 
some patients may need to undergo bilateral nephrectomy for 
cure. Such a patient may benefit from cadaver renal transplant in 
spile of the increased risk of cancer in immunosuppressed 
patieris. We present such a case in a patient with Lindau-von 
Hippe disease. 

(Areh Surg 112:841-842, 1977) 


ED Hippel disease is an autosomal domimant 
inherited disease ccnsisting of neoplasms involving 
multiole organ systems. Cerebellar hemangioblastoma and 
retinzl angiomatosis are found most frequently, in varying 
combnations with medullary and spinal hemangioblasto- 
mas, -enal cell carcinoma, pheochromocytoma, angiomas of 
the Iver and kidney, and adenomas and cysts of the 
kidney, epididymis, and pancreas.’ 

Reaal cell carcinoma may be present in up to ore fourth 
of the patients who survive earlier manifestations of this 
disea-e,* and is more lethal than the cerebellar tumors.' A 
higħe incidence of renal cell carcinoma is present in some 
famibes with Lindau-von Hippel disease. The bilateral in- 
cidenee of renal cell carcinoma is significant due to the 
genetic basis of the dissase. With this knowledge and 
awareness, screening procedures in patients with Lindau- 
von Hippel disease will lead to earlier detection of renal 
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neoplasms, and operative cure of these neoplasms will 
occur more frequently.’ Some patients will need to 
undergo bilateral nephrectomy for cure, and thus could be 
considered for cadaver renal transplant. 

We present what is believed to be the first reported case 
of rena! transplantation in a patient with Lindau-von 
Hippel disease. 


REPORT OF A CASE 


On routine examination for school, this patient, at age 12, was 
found to have von Hippel disease of the right eye. During the next 
eight years she underwent five operations for retinal angioma- 
tosis of the right eye, but subsequently became blind in that 
eye. 

The patient did well until 1970, at age 30, when she complained 
of left flank fullness. Evaluation by intravenous pyelogram and by 
arteriogram led to exploration and removal of the left kidney for a 
large hypernephroma of the clear cell type. Occipital headaches 
subsequently developed, and after evaluation she underwent 
craniotomy and removal of a cerebellar hemangioblastoma, in May 
1972. On follow-up examination by intravenous pyelogram, a lower 
pole mass of the right kidney was noted, and was confirmed by 
arteriogram. The patient underwent transabdominal exploration, 
with hopes of performing a partial right nephrectomy. However, 
in additien to the large lower pole tumor, several small lesions 
were noted throughout the entire kidney, which was subsequently 
removed. 

There was no evidence of spread of the adenocarcinoma. Hemo- 
dialysis was begun immediately, and after a difficult early 
postoperative course, the patient did quite well. One year later she 
underwent exploratory laparotomy and adhesiolysis for partial 
small bowel obstruction. At this time, no recurrent tumor was 
found in multiple biopsies of the liver, para-aortic nodes, and both 
kidney fossae. 

The patient tolerated hemodialysis poorly, with severe osteodys- 
trophy, and attempted suicide. In June 1974 she received a cadaver 
renal tramsplant. The kidney has functioned well for two years 
after transplant, but the patient is currently being treated for 
chronic rejection. There is no evidence of recurrent tumor. The 
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Fig 1.—Immunosuppressive therapy and creatinine clearance. 
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Fig 2.—Family history. 


immunosuppressive therapy and creatinine clearance are outlined 
in Figure 1. 


FAMILY HISTORY 


The patient's paternal grandmother died in her early 40s of 
kidney disease. The patient's father died at age 48 of metastatic 
renal cell eareinoma. One brother died at age 40 from metastatic 
renal cell careinoma. He had been treated for eye lesions since age 
14, and before his death, a brain lesion was detected. Another 
brother, age 37, had undergone a left nephrectomy anc a partial 
right nephrectomy. This brother just died and was founc to have a 
brain tumor. Recently, the patient's 15-year-old son has been 
found to have von Hippel disease in the right eye (Fig 2). 


COMMENT 


Renal cell carcinoma has been reported in 13% to 25% of 
patients with Lindau-von Hippel disease. Malek and 
Greene* noted the bilateral incidence of renal cell carci- 
nomas, and described an eventual "hopeless prognosis in 
every instance." The benefits of screening family members 
of patients with Lindau von-Hippel disease have been 
noted.** Early and frequent screening may detect cere- 
bellar tumors early in these patients. The chances for 
curative operation will then be much greater, and more 
patients wil be surviving for renal cell carcinoma to 
develop as a later manifestation of this disease. Such 
lesions may be cured after early detection and complete 
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excision. The case presented here indicates that cadaver 
renal transplant can benefit the patients with Lindau-von 
Hippel disease who appear to be cured of renal cell 
carcinoma by bilateral nephrectomy. 

Development of de novo cancers in immunosuppressed 
patients at a rate 100 times greater than in nonimmuno- 
suppressed individuals of the same age has been noted, and 
a recurrence rate of 38% has been noted in transplant re- 
cipients who have had a preexisting malignancy treated.’ 
It is not clear, however, if this represents an increased 
incidence of recurrence related to the immunosuppression, 
or if this is the natural course of the malignancy. Nonethe- 
less, Penn’ and others advocate a delay in kidney trans- 
plantation for as long as one year following treatment of a 
malignancy. Exploration of the abdomen for recurrent 
tumor may be indicated before transplantation to be sure 
that no tumor remains. If genetic counseling does not 
decrease the number of patients with Lindau-von Hippel 
disease, an aggressive approach in the treatment of the 
manifestations of this disease will result in more patients 
becoming potential recipients of a cadaver renal trans- 
plant. 


Nonproprietary Name 
and Trademark of Drug 


Azathioprine—/muran. 
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«A Petential Nosocomial Hazard 


Maj David H. Gremillion, MC, USAF; Maj Ronald Geck er, MC, USAF; Lt Col Charles Ellenbogen, MC, USAF 


® Abscess formation by Salmonella species is an uncommon 
but significant manifestation of salmonellosis. These localized 
infections can serve as sources for hospital outbreaks. Appro- 
priate isolation measures ard management require early recog- 
nition. Three patients with Salmonella abscess were acmitted to 
‘hospi®l with a diagnosis other than Salmonella infecticn. In two, 
admitted with diagnoses of cholelithiasis and acute appendicitis, 
respe-tively, postoperative Salmonella infections developed. A 
thirz was diagnosed as having traumatic epididymitis. but was 
foundito have Salmonella orchitis. Appropriate antibiotic therapy 
was efective in two of the three instances; the other rescived 
spontaneously. There were no recognized nosocomial infections 
relas:e4 to these patients, in spite of delayed diagnosis and 
treatmeent. Proper routine wound care plus handwashing after 
patiert contact can minimize the spread of these organisms ‘rom 
unsuspected infections. 

(Areh Surg 112:843-845, 1977) 


o-alized infection with Salmonella species is an 
uncommon manifestation of salmonellosis, comoris- 
ing f*wer than 8% of hospitalized patients. One fourth of 
these infections are supourative soft tissue abscess2s.'- 
Rece-t evidence suggests that these infections may be a 
potertial source of nosocomial infection.* Since Sa*mo- 
nella is seldom suspected as a cause of soft tissae irfec- 
tions there is usually a dangerous delay in the instizction 
of sppropriate antimierobial therapy and _isoletion 
presedures. In this report. we describe three recen- eases of 
Saimenella abscess and review the clinical features of this 
unesaal but significant manifestation of Salmozella 
disease. 


REPORT OF CASES 


Case 1.—A 50-year-old men had a two-month history of recur- 
rent episodes of fever, malaise, and emesis. He deniec jaandiee, 
achel= stools, or abdominal pain. Outpatient evaluation disdosed 
an elevated alkaline phosphatase level of 200 mU /ml (normal, 23 to 
1222 /ml) and an elevated SGOT level of 180 [U/ml (norma, 8 to 
32m 7 /ml). Cholelithiasis was diagnosed by oral cholecystogram, 
and tae patient was admitted to hospital for elective ekolecrstec- 
tomy=and liver biopsy. 

Phrzsieal examination cn admission revealed a hezlthy- 
appearing man with a blood pressure of 110 mm Hg systolic and 74 
mm -g diastolic. Pulse rate was 64 beats per minute and 
temperature was 37 C. The liver was normal in size and nontender. 
There was a well-healed upper midline surgical scar ^rom a 
Billrch I procedure in 1871. The remainder of the phrsieal 
exanmnation was normal. 

OnJuly 3, 1975, the patient underwent an uneventful choecys- 
teetomy, wedge liver biopsy, and incidental appendectomy. Gall- 


Aeespted for publication Mareh 1, 1977. 

From the Infectious Disease Service, Wilford Hall USAF Mecica! Center, 
Lackland Air Force Base, Texas. 

Reprint requests to Division of Infectious Diseases, Wilford Hal JSAF 


Medics! Center (AFSC), Lackland AFB, TX 78236 (Dr Gremill-on). 


Aren Surg—Vol 112, July 1977 


EET 


e ] le 
EN mY A (€: I " Pas ? Ñ > i A A be A T x 
PNT a so EYRE PONT ira OPE dr d BS le L^ MEE XS 


bladder eantents subsequently grew Escherichia coli. A persistent 
fever dev-loped postoperatively. On July 6, 1975, right upper lobe 
pulmonar- rales were heard and abdominal wound erepitance was 
noted. Cu tures of urine, sputum, and drain site were negative. 
Hydratior and vigorous pulmonary toilet were instituted. 

The patient remained febrile, and on July 8, his operative wound 


was explored. A rectus sheath abscess was found, and 200 ml of - 


purulent material drained. This grew S enteritidis group C. Stool 
cultures were negative for pathogens throughout the hospital 
course. Oral therapy with ampicillin trihydrate, 2 gm/day, was 
institutec, and the patient’s fever abated over the ensuing three 
days. 


The patient remained afebrile and was discharged on July 16 to - 4 ! 


outpatient follow-up. Histologic sections of the liver biopsy 
showed cnronie, active hepatitis. The gallbladder did contain 
stones; hewever, these were not cultured. Interestingly, three 
months later, the patient had an episoce of "colitis" that resolved 
without specific therapy. Culture of stool at that time was positive 
for S enteritidis group C. 


This man underwent elective cholecystectomy and a 
wound nfection secondary to salmonella subsequently 
developed. This infection could have been endogenous from 
an undesected source, ie, gallstones, or it could have been 
acquirec exogenously from hospital personnel. 


Case 2—A 15-year-old boy came to the hospital on Oct 30, 1975, 
with a three-day history of nausea, vomiting, right lower quadrant 
abdomin.! pain, and a painful swollen right testicle. He had 
sustainec minor testicular trauma ten days before. On the day 
prior to admission, he experienced a shaking chill and felt feverish. 
He denied recent diarrhea and had been previously healthy. 

The petient was admitted to the urology service. Vital signs 
were as follows: blood pressure, 110 mm Hg systolic and 72 mm Hg 
diastolic; oral temperature, 38.4 C; and pulse rate, 84 beats per 
minute. There was diffuse abdominal tenderness without peri- 
toneal signs. The right testicle was swollen, indurated, and tender. 
There was no inguinal adenopathy. The remainder of the physical 
examina.ion was normal. Initial blood cell count revealed 21,400 
leukocytes/eu mm, with 80% neutrophils, 14% band cells, and 6% 
lymphoc:tes. The hematocrit level was 42% and the hemoglobin 
level, 14 zm/100 ml. 

A presumptive diagnosis of traumatic epididymitis was made. 
The scrouum was explored on the day of admission. At surgery, the 
right tessicle was swollen, and there was a pustular lesion on the 
epididymis. Cultures of the pustular lesion and tunica vaginalis 
fluid we»e obtained. Gram stain revealed many polymorphonu- 
clear leukocytes and Gram-negative rods. Gentamicin sulfate 
therapy (50 mg every eight hours) was started immediately 
postoperatively, but was changed to ampicillin trihydrate (2 gm 
every si- hours intravenously) when operative cultures grew S 
enteriti@s group C. Gentamicin therapy was restarted on 
Novemb-r 2 when Enterococcus was also identified in the original 
culture. The patient remained febrile and continued to have a 
purulentadrainage from the operative wound. Reexploration of the 
scrotum on Nov 4, revealed a necrotic, pus-filled testicle, which was 
removed Culture again grew S enteriditis group G. The patient 
became .febrile on Nov 6 and remained afebrile for the duration 
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E Localized 

E Infections,96 Abscesses, 96 

E Seligman,’ 1946. 51 (4) 10 (0.5) No. 

E Saphra et al,' 1957 572 (7.4) 136 (1.7) S derby, S typhimurium 

E. Saphra et al," 1957 47 (2) 18 (0.6) S paratyphi A, 

E S cholerae-suis 

ES Eisenberg et al,'^ 1958 11 (13) 1 (0.5) S schwarzengrund 

Cherubin et al,'^ 1969 75 (3.4) = (1.1) S derby, S typhimutium 

E Cherubin et al,* 1974 21 (5) s typhimurium, 

ra S enteriditis 

Table 2.—Incidence of Salmonella Abscess Formation in Patients, With Underlying Malignancy 

/ No. of Cases 

$ p RUPEE E EE RR 

Localized 

. Infections, 96 Abscesses, % Serotypes 

f Schoutens & Sternon," 1969 7 (30.4) S typhimurium, 

à S paratyphi C 

B. S enteritidis 

i Han et al,? 1967 6 (31.9) S derby 

a Wolfe et al,” 1971 16 (16) S san diego, S cubana, 

A S tennessee, S typhosa 

s . 

Ü of his hospital course. probable mesenteric adenitis. His hospital course was 

This 15-year-old patient was thought to have a traumatic complicated by a Salmonella abscess of a previous intrave- 

epididymitis, but subsequently required an orchiectomy nous site. In retrospect, the initial illness could have been 

| for Salmonella abscess of the testicle. This is an extremely Mesenteric adenitis or enteric fever secondary to Salmo- 

| Kin or SAlmonclin disease. The source of" tho nella. Infection of an intravenous site during Salmonella 

E organism in this instance is unknown. bacteremia has been described.’ This makes the initial 
diagnosis of enteric fever somewhat more likely, but 

y 
Case 3.—An 18-year-old man had abdominal pain, diarrhea, and hospital acquisition from a carrier is still possible. 

| fever. Treatment with aspirin, a mixture of belladonna alkaloids, 

E opium, pectin, and kaolin (Donnagel PG), and penicillin V for the COMMENT 

à 4&-hours prior to hospital admission afforded no relief. He was Localized Salmonella species infections, as opposed to 

, transferred to Wilford Hall Medical Center on Aug 17, 1975. gastroenteritis or enteric fever, occur in fewer than 8% of 

i Pakaa SURE AN MEA MeL vien ing màn with àn ^ those patients hospitalized for Salmonella. These infec- 

` ara empepatute on dy. G, a puise rate of 100 beats por minute, «tions inelude intra-abdominal inflammatory processes such 

E and a systolic blood pressure of 130 mm Hg over a diastolic blood M ard ers A H 

od as appendicitis, salpingitis, and cholecystitis (26%); soft 

bs pressure of 94 mm Hg. The abdomen was diffusely tender with b 946): ia (15%). 'neitis (13%): 

ae rebound tenderness localized to the right lower quadrant. Physical tissue BOER See ( 70); pneumonia ( 6) ? meningitis (13%); 

E. examination was otherwise normal. Laboratory exzmination Urinary tract infections (9%); osteomyelitis/arthritis (10%); 

1 revealed a WBC count of 6,000/eu mm, with 60% neutrophils and and endocarditis/pericarditis (375). This discussion will be 

» 30% band cells. Hemoglobin level was 13 gm/100 ml, and hemato- restricted to soft tissue abscesses. Considering all hospital- 

E erit level 39%. The serum electrolyte count was normal. The izations for Salmonella species disease, suppurative 

[s preoperative diagnosis was acute appendicitis. An intravenous abscesses have only been reported in from 0% to 1.7% of 

A infusion Was begun into the right hand, and therapy wizh clinda- reported series (Table 1). Cherubin et al^ found no 

f e y gentamicin was started. Blood cultures were not abscesses in 412 patients with nontyphosa Salmonella 

an DERART ; bacteremia, though other localized disease occurred in 5%. 

i At surgery, a normal appendix was removed; no other gross ; pe ; a us 

- A much higher incidence of abscesses (4% to 9%) has 

L pathology was noted. Because of the normal laparotomy, the b AE Re: tient th Tacy mali RES 

l antibiotics and intravenous infusion were discontinued soon after Een. NOORD AVIONS BHO ID UB ee 

5 surgery. Postoperatively, the patient remained febrile, with (Table 2). i 

E. temperatures of 38.8 to 39.4 C daily. On the fourth postoperative There have been four instances of Salmonella abscess at 

) day, a fluctuant mass was found at the previous intravenous site; our hospital between 1971 and 1975. This represents 7.7% of 

h. purulent material was aspirated that grew S enterit‘dis. The 52 hospitalized patients with Salmonella infection during 


ESET.” 


patient became afebrile with resolution of all symptoms without 
antimicrobial therapy. Stool cultures remained negative for 


pathogens. 

This young man was admitted to hospital with an 
abdominal condition indicating surgery. Exploratory lapa- 
rotomy was normal; thus, the postoperative diagnosis was 
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this time period. One of these involved a compromised 
host. 

Salmonella abscesses are frequently in proximity to the 
gastrointestinal (GI) tract,'^' as in case 1. Six of ten 
abscesses described by Seligman? and ten of 13 cases 
described by Schulte and Tucker’ were close to the GI 
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su'sphrenie spaces, biliary tract, appendix, and abdominal 
surzical wounds. Sites remote from the GI tract, as in cases 
2 and 3, are less common. Bran‘ reported on a 44-year-old 
»man with a cutaneous ebscess due to S enteritidis: the 
same organism was recovered from his stools. Five addi- 
ticnal patients with cutaneous abscesses are reviewed by 
Bren, and all had apparent exogenous sources.* 

Wound abscess seeondary to Salmonella spec:es, as in 
case 1, iS a rare complication of cholecystectomy. Ten cases 
appear in the medica! literature.**'" Four have been due to 
S ^yphi, three S paratyphi, and three were seccndary to 
nontyphosa organisms, as in our case. 

Testicular or scrotal abscess, as in case 2, is rare, having 
only been reported twiee previously to our krowledge. 
Scroutens and Sternon' reported on a 38-year-old man 
with bladder carcinoma in whom a scrotal abscess devel- 
oped secondary to S typhimurium. Kostadas et al" 
reported on a 39-year-old man in whom a testicular abscess 
des eloped during the couse of an otherwise uncomplicated 
Satmonella gastroenteritis. In this patient, a resistant 
S rirchow organism was isolated and effectively treated 
with a ten-day course of co-trimoxazole. Localization of 
sa'monellae at sites of previous disease or trauma is a well 
reeognized phenomenon.'*'* This may have occurred hema- 
tomenously in case 2 following minor testicular trauma, 
even though blood cultures were negative. 

Patients 1 and 3 had undergone surgery prior to the 
clirieal onset of their infections. Activation or d:ssemina- 
tica of Salmonella infections by surgery has been de- 
ser bed.'"^ Proposed mechanisms include spillage from 
in^»eted organs, dispersion through handling of infected 
tissues, microbial invasion through subclinical gastreintes- 
tinal stress ulcerations, or elimination of competitive 
normal bowel flora by preoperative antibiotics, which 
allows Salmonella overgrowth. One or more of these mech- 
anims may have been involved in cases 1 and 3. 

There were no recognized nosocomial infeetions related 
to eur patients; however, they can occur. There is a report 
of an outbreak of salmonellosis due to cross-infection from 
a sappurative wound abscess.’ This outbreak was due to a 
multiply resistant strain of S typhimurium within a burn 
urt. Another outbreak oecurred on a general medical ward 
and was due to a multiresistant S heidelberg. In nine 
patients, all with uncerlying diseases, infections developed 
over a nine-month period. The index case was a 52-year-old 
diabetic patient with disseminated salmonellosis including 
cutaneous pustules. Prolongation of this outbreak was 
pr-bably related to the fact that two hospital personnel had 
become carriers of the responsible organism.’ Our patients 
did not have any specific anderlying diseases; however, two 
of -hem were “compromised” by virtue of their postopera- 
tive state." 

Schaffner and Reisig in 1972* first called attention to the 
potential nosocomial hazard of Salmonella abscesses. They 
reported a S typhi wound abscess following cheleeystec- 
tomy. It was noted that highly contaminated drainage may 
not receive appropriate isolation until the unsuspected 
organism is identified, taus amplifying the risk of eross- 
coctamination. Considering the potentially high incidence 
of cross-contamination outbreaks of salmondlosis on 
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originating from focal suppurative disease are occurring, 
but are not being recognized because of a low index of 
suspicion. 

The sources of the infecting organisms in our patients 
were net determined. The two postoperative infections 
could have been hospital aequired. Hospital personnel 
dealing with the patients were not symptomatic; however, 
they were not cultured for possible occult carriage. 

It is 1oped that alerting clinicians to this unusual but 
highly significant manifestation of salmonellosis will 
result m earlier treatment and appropriate isolation. 
Proper routine wound care plus handwashing after each 
patient contact can minimize the spread of these orga- 
nisms f-om unsuspected infections. 


Jo Ann Honn provided secretarial assistance. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillm trihydrate—Alpen, Amcill, Polycillin, Principen. 
Clindamycin—Cleocin. 
Gentam ein sulfate—Garamycin. 
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It takes a special kind of 
analgesic to meet the need. 





Talwin 50 mg. has what it takes: 


Tolerance to its analgesic 
effect has been reported 
only rarely. 


Reet | in the codeine 
[n e—anal esia equivalent 
m. codeine. 


THE LOGICAL ALTERNATIVE 

TO OPIATES FOR RELIEF OF 
PERSISTENT PAIN OF MODERATE 
TO SEVERE INTENSITY 


TalwWithucisine 


equivalent to 50 mg. base 


SATURDAY 8 PM. Winthrop) 


See next page for impostant product information including 
warnings, precautions, adverse reactions, and patient selection. 
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Talwi HC150me 


brand of equivalent to SO mg. base 


pentazocine HCIs* 


Please consult full prescribing information before prescribing. A 
summary follows: 


Talwin HCI is intended for the relief of moderate to severe pain. One 
50 mg. tablet appears equivalent in analgesic effect to 60 mg. (1 2r.) of 
codeine. Talwin is a weak narcotic antagonist with sedative activity. 
Contraindication 

Hypersensitivity to pentazocine. 

Warnings 

Drug Dependence. There have been instances of psychological aad 
physical dependence on parenteral Talwin in patients with a histcry of 
drug abuse and, rarely, in patients without such a history. Abrupt 
discontinuance following the extended use of parenteral Talwin has 
resulted in withdrawal symptoms. There have been a few reports of 
dependence and of withdrawal symptoms with orally administered Talwin. 
Patients with a history of drug dependence should be under close 
supervision while receiving Talwin orally. 

In prescribing Talwin for chronic use, the physician should take 
precautions to avoid increases in dose by the patient and to prevent the 
use of the drug in anticipation of pain rather than for the relief o* pain. 


Head Injury and Increased Intracranial Pressure. Talwin may el2vate 
cerebrospinal fluid pressure. This may be markedly exaggerated in the 
presence of head injury, intracranial lesions and a preexisting increase in 
intracranial pressure. Talwin may obscure the clinical course of patients 
with head injuries. Talwin should be used with extreme caution in such 
patients and only if its use is deemed essential. 

Usage in Pregnancy. Although no teratogenic or embryotoxic ef-ects have 
been reported in animals, Talwin HCl should be administered to pregnant 
patients (other than labor) only when potential benefits outweigh possible 
hazards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosage, rarely, transient 
hallucinations, disorientation, and confusion may occur. Observe such 
patients carefully and check vital signs. Use caution if the drug is 
reinstituted. 

Usage in Children. Not presently recommended under 12. 

Ambulatory Patients. Since sedation, dizziness, and occasional euphoria 
have been noted, ambulatory patients should be warned not to operate 
machinery, drive cars, or unnecessarily expose themselves to hazards. 
Precautions 

Oral Talwin has been rarely reported to cause respiratory depression. It 
should be used with caution in patients with respiratory depression, 
severely limited respiratory reserve, bronchospasm, cyanosis, renal or 
hepatic dysfunction, convulsive disorders and those about to undergo 
biliary surgery. As with all drugs, use with caution in patients with 
myocardial infarction who have nausea or vomiting. Patients previously 


THE LOGICAL 
ALTERNATIVE TO 
OPIATES FOR RELIEF 
OF PERSISTENT PAIN 
OF MODERATE TO 
SEVERE INTENSITY 


B Potency in the codeine range — 
analgesia equivalent to 60 mg. 
codeine 


B A low risk of tolerance — has been 
reported only rarely 

m Patients with chronic pain receiv- 
ing Talwin 50 mg. for prolonged 
periods rarely experience with- 
drawal reactions when the drug is 
abruptly stopped: There have been 
a few reports of dependence and of 
withdrawal symptoms with orally 
administered Talwin. Patients with 
a history of drug dependence should 
be under close supervision while 
receiving Talwin orally 

m Significant abnormalities of liver 
and kidney function have not been 
reported — even after extended use 


given narcotics, including methadone, may experience withdrawal 
symptoms after receiving Talwin. 

Adverse Rea-tions 

Reactions reported after oral administration of Talwin include 
gastrointestinal: nausea, vomiting; infrequently constipation; and rarely 
abdominal distress, anorexia, diarrhea. CNS effects: dizziness, 
lightheadedness, sedation, euphoria, headache; infrequently weakness, 
disturbed dreams, insomnia, syncope, visual blurring and focusing 
difficulty, hallucinations; and rarely tremor, irritability, excitement, 
tinnitus, Autonomic: sweating; infrequently flushing; and rarely chills. 
Allergic: infrequently rash; and rarely urticaria, edema of the face. 
Cardiovascular: infrequently decrease in blood pressure, tachycardia. 
Hematologic: rarely depression of white blood cells (especially 
granulocytes), which is usually reversible, moderate transient 
eosinophilia. Other: rarely respiratory depression, urinary retention, 
paresthesia, toxic epidermal necrolysis. 

Dosage and Administration 

Adults: The usual initial adult dose is | tablet (50 mg.) every three or 
four hours. This may be increased to 2 tablets (100 mg.) when needed. 
Total daily dcsage should not exceed 600 mg. Tolerance is rare. Abrupt 
discontinuance following chronic use has rarely caused withdrawal 
symptoms. Talwin is not subject to narcotic controls. 

Overdosage 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, assisted or 
controlled veatilation, and other supportive measures should be employed 
as indicated. 
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Traumatie Popliteal Arteriovenous Fistula 


Diagnostic Methods and Surgical Manag2ment 


David ^. Pritchard, MD; James D. Maloney, MD; Donald A 3arnhorst, MD; Jaan A. Spittell, Jr, MD 


è ^re popliteal vessels rank second only to the external liac 
system as the most frequent site of acquired arteriovenous 
commenication. Direct trauma to the popliteal space is by far the 
most sommon cause, and surgical intervention is usvally 
required to manage the defect. We present a recent illustrative 
case following meniscectomy. To our knowledge, the 
occurrence of an arteriovenous fistula complicating knee 
surger- has not been reported previously. This case outlines the 
potental value of B-mode ultrasound in diagnosis and the use of 
intraoperative angiography in assessing the adequacy of primary 
vascular reconstruction. Earlier experience of this vascular 
abnerraality—six additional cases since 1941—is reviewed. 

(Arce Surg 112:849-8E2, 1977) 


ne popliteal space is a common site for the deve op- 

ment of acquired arteriovenous fistula. Significant 
exper-nce gained during recent wars'^ showed that pop- 
liteal arteriovenous fistulas accounted for about >ne 
quarter of all major vessel arteriovenous fistulas causec by 
trauma, and they were exceeded in frequency only by 
arterievenous fistulas of the iliac system and its tribu- 
taries. Penetrating imjury is by far the most common 
cause, but mycotic aneurysm,’ neoplasm,’ and rupture 5: an 
athercclerotic arteria: aneurysm into the adjacen- per lit- 
eal r2m may be rare causes. Although spontaneous closures 
of the communication between the artery and vein have 
beem meported, these are uncommon, and surgical in-er- 
venton is usually recuired. Primary repair with recon- 
struct on of arterial and venous channels has emergec as 
the zeshnique that produces the best long-term results. 
This article presents zn illustrative case report of such a 
lesien and reviews the Mayo Clinic experience of acquired 
popliteal arteriovenous fistulas since 1941. 


ical examination. The blood pressure was 140/90 mm Hg and 
arterial pulses were brisk and had full volume. The left leg below 
the knee displayed cyanosis and an increased number of superfi- 
cial veins Fig 1). The circumference of the left leg at midcalf level 
exceeded -hat of the right by 3 em and there was moderate pitting 
edema. 

In the eft popliteal space, there was a diffuse pulsatile mass 
with a pelpable thrill over which a loud continuous bruit was 
audible. No pulses were palpable in the left foot; Branham's sign 
was positive with a reduction in resting pulse rate from 78 to 60 
beats per minute after complete manual occlusion of the left 
femoral artery. There was no clinical evidence of heart failure, and 
the electrecardiogram and chest roentgenogram were normal. 

B-mode ultrasound scanning of the left popliteal fossa demon- 
strated ar echo-free space (3.8 cm in anteroposterior diameter, 5 
cm in width, and 7 em in length) that appeared to be continuous 
with the popliteal vessels (Fig 2). A left femoral arteriogram 
clearly doeumented the appearance of the lesion (Fig 3), revealing 
aneurysmal dilation of the popliteal vein at the site of fistulous 
communieation and the presence of dilated tortuous venous chan- 
nels, deve oping in response to the influence of arterial flow. 

At operation, a large false aneurysm of the popliteal artery was 
present. The arterial and venous communications were closed from 
within the aneurysmal sac, with an apparently satisfactory repair. 
However, an intraoperative arteriogram (Fig 4, left) showed 
significant stenosis at the site of repair, and a good result was 
subsequently obtained by Dacron-patch angioplasty at the site of 
stenosis (Pig 4, right). 

The patient was seen at follow-up examination nine months 
after surgery. He had no symptoms of arterial or venous insuffi- 
ciency, leg girth was symmetrically equal; and all pulses in the left 
leg and feot were palpable and normal. These findings confirmed 
an excelleat vascular postoperative result. 


MAYO CLINIC EXPERIENCE, 1941 TO 1975 
The extensive experience of this institution with all 








REPORT OF A CASE types of both congenital and acquired arteriovenous y 

In F-bruary 1975, a 62-year-old man was referred to the Mayo communieations has been well documented." Since 1941, six $ 
Cline fr evaluation of a vascular complication after a left medial additional cases of acquired popliteal arteriovenous fistula ` 
men:se-etomy six weeks previously. The suspected diagnosis of have been seen at the Mayo Clinic, none related to previous 4 
iatragenic popliteal arteriovenous fistula was supported by Eys- ^ surgical procedures. The details of these are presented in 
es. eS ek ee Ot eee EE C iata Feb 18 1977 the Table. All patients were men; their ages ranged from | 
Coe or publication Feb lo, à : : 4 P, 
Frem the Divisions of Cardiovascular Diseases and Internal Medicine 24 to 75 years. All lesions WESS left-sided. Penetrating 4 
(Drs Prischard, Maloney, and Spittell) and Pediatric Cardiology (Dr Malon- trauma vas the cause in six instances, the interval between p 
ey), ard £he Section of Thoracic, Cardiovascular, and General Surgery (Dr injury and operation ranging from 1 month to 40 years. Of r 
Barnaor-t), Mayo Clinic and Mayo Foundation, Rochester, Minn. Aedes $ bd TECH acs d , 
Reprirt requests to Section of Publications, Mayo Clinic, 200 First St 3W, t e six patients treat Surgiea y, the operative procedure . 
Rochester, MN 55901 (Dr Pritchard). in five tases 1 to 5) consisted of obliteration of the í 
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Fig 1.—Infrared photograph of posterior Fig 2.—B-mode ultrasound scan of left popliteal fossa in longitudinal and transverse 
aspect of legs. Left leg diameter is greater planes. Discrete echo-free space (3.8 cm anteroposterior diameter x 5.0 cm wide x 7.0 


and there is diffuse swelling in popliteal cm long) is present and appears to have continuity with a vessel (arrow). Resolution is 
fossa and marked increase in superficial not sufficient to identify definite erterial and venous boundaries. Left side of longitudinal 
venous pattern. scan is cephalad. 

Fig 3.—Preoperative left femoral arteriogram. Left, Early arterial phase showing site of Fig 4.—Intraoperative left femoral arterio- 
fistula (arrow) and immediate filling of aneurysmal diletion of popliteal vein. Right, Late gram. Left, Taken immediately after pri- 
phase in sequence of filming, demonstrating extent of venous channel diletion and mary lateral repair of popliteal artery, 
development. showing significant residual stenosis at 


site of repair. Right, Repeat arteriogram 
after reconstruction with Dacron patch 
(arrow), indicating satisfactory relief of 
stenosis. 
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Acquired Popliteal Arteriovenous Fistula: Mayo Cliric Experience, 1941 to 1975 


Fistula 

Patient/Age, 
yr/Sex 
1/24/M 


2/43/M 


Duration 
1 mo 
12 yr 


' Cause 
Gunshot 
Gunshot 


3/57/M 32 yr Stab 


1/56/M 37 yr Gunshot 


5/54/M 40 yr Gunshot 


3/75/M 20 yr Spontaneous 


Orthopedic 
operation 


4/62/M 6 wk 


fistcleus communication by ligation of the afferen- and 
efferent arterial and venous channels (quadruple ligation). 
It is noted, however, that the first three of these were 
opera_ed on before 1945, when this technique was acc2pted 
as the procedure of ehoice. Only in case 7 was vaseular 
contiruity established after the fistula was repained. 

One patient died suddenly three days after opera-ion 
from massive pulmonary embolism. Of the remaining “our 
surgical patients on whom follow-up information was 
avallable, one patient required above-knee amouta-ion 
three months after operation because of irreversible 
ischemic changes in the limb and one patient had features 
of pessistent arterial and venous insufficiency. Thus erly 
one o the three patients who underwent quadruple | ga- 
tion Fad a good result. 


COMMENT 


The results of the B-mode ultrasound scan in cur most 
recen. patient were interesting and deserve further 
com ments. Over the last decade, ultrasound has developed 
as a valuable diagnostie tool for evaluating vascalar 
lesicns.'* The use of this form of scanning in detec-ing and 
contrming the presence of cysts in the popliteal space is 
well established,*'^ but there are only limited reports of its 
use -oeexamine vascular lesions at this site." Consequertly, 
the-acuracy and validity of this technique in documenting 
thesise of the popliteal vessels and lesions thereof have not 
beer adequately explored. 

Our recent experience suggests that B-mode scanning is 
helpful in detecting minor degrees of aneurysmal dila-ion 
of the popliteal artery when the findings on physical 
exammation are equivocal. Confirmation that a poplizeal 
lesim is vascular in origin requires demonstraticn of 
vaseuar continuity with the lesion under examination. 
Acccriingly, adequate longitudinal scanning of the popl t- 
eal space is necessary to show the popliteal vessels above 
and below the lesion. Once confidence has been acquired in 
perfomming and interpreting the technique, it shoule be 
poss. Ee to differentiate between a popliteal artery with 
aneur~smal dilation, a cyst, or a displaced normal poplizeal 
artery. (shifted from the floor of the popliteal space by 
another lesion). Moreover, definition of the size of a 
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Quadruple ligation & excision 
Quadruple ligation & excision 


Quadruple ligation & excision 
Quadruple ligation & excision 
Quadruple ligation & excision 
Conservative 


Direct closure & pair of artery & vein 


Management Follow-up 
Not available 


Above-knee amputation 3 
mo later 

Died 3 days postoperatively 
of pulmonary embolism 

No vascular signs or symp- 
toms at 2 yr 

Claudication and varicosities 
7 yr later 

Diabetes mellitus and con- 
gestive cardiac failure 

No vascular signs or symp- 
toms at 9 mo 





popliteal artery aneurysm containing luminal thrombus is 
likely te be more accurate by this technique than by 
arteriogzaphy, based on experience with B-mode scanning 
of abdominal aortic aneurysms. ** 

The dlated mass with which vascular continuity was 
demonst-ated in our case (Fig 2) probably represented the 
false aneurysm of the popliteal artery that was found at 
operation. On B-mode ultrasonic examination alone, it 
would be virtually impossible in many instances to differ- 
entiate between an arteriovenous fistula and aneurysmal 
involverrent of either the popliteal artery or vein. Contrast 
echocardiography” may provide a simple method of differ- 
entiating these vascular abnormalities. Investigation has 
shown tkat the echo-producing properties of indocyanine 
green dxe persist and may be detected within the heart 
downstream from an injection of this material, providing 
transit tarough a capillary bed does not occur. 

With vse of this concept, the appearance of echoes within 
the righ- side of the heart after injection of contrast 
material into a peripheral artery proximal to the lesion 
under in-estigation would be evidence for an arteriovenous 
commun-cation. Any doubt about whether the lesion is 
arterial er not can be excluded by the simple and relatively 
atrauma-ie procedure of injecting indocyanine green dye 
into the artery proximal to the lesion during real-time 
ultrason® imaging. A further application of ultrasound in 
the form of the Doppler ultrasonic flowmeter has been 
shown te be helpful in accurately locating less obvious 
arteriovenous fistulas and is a useful method for evaluat- 
ing vessel patency postoperatively.'* Selective arteriogra- 
phy, however, remains necessary for establishing precise 
anatomic detail before operation. 

This case also demonstrates the values of intraoperative 
arteriography. Significant residual arterial stenosis may 
occur afer an apparently satisfactory primary repair. 
Objective assessment of the adequacy of reconstruction of 
luminal dimension can be achieved safely and accurately 
by this technique, and hence plays zn important role in the 
ultimate postoperative result. ^'^ It is unlikely that our 
patient would have remained entirely free of symptoms 
from his vascular disorder had not significant residual 
stenosis »een recognized at the time of surgery. 
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Beyond the battlefield, acquired popliteal arteriovenous 
fistulas are uncommon, although this problem is being seen 
with increasing frequency as a result of the rising inci- 
dence of urban violence." Since World War II, the 
approach to repairing acquired arteriovenous fistulas of 
major limb vessels has changed. Before this time, oblitera- 
tive techniques often were performed, and under these 
circumstances, it was considered necessary to wait at least 
three months before attempting closure so as to allow the 
development of adequate collateral cireulation. However, 
with improved surgical techniques and the experience 
gained from the treatment and follow-up of large numbers 
of patients from World War II, the Korean War and the 
Vietnam War, it is now clear that direct repair with 
reconstitution of both arterial and venous channels 
produces the best long-term result. 

Hughes and Jahnke' reported follow-up data on 71 of 134 
patients over a five-year period after treatment of trau- 
matic arteriovenous fistulas and false aneurysms of major 
vessels. Only ten of the 20 patients treated by obliterative 
techniques had a good subjective result, compared with 50 
of the 51 patients who underwent reconstructive 
procedures. Similarly, there was a significantly higher 
incidence of venous insufficiency, absence of peripheral 
pulses, swelling of the limbs, and the need for a change in 
occupation directly attributable to residual vascular symp- 
toms in the group treated by obliterative methods. It 
should, however, be noted that extensive soft tissue injury 


may preclude any form of satisfactory reconstructive 


procedure, and Rich and colleagues? reported the need for 
arterial and venous ligation in over one half of their 





patients, in whom the majority of injuries resulted from 
exploding devices. 

Only one of our three patients treated by quadruple * 
ligation and excision (case 4) had a satisfactory result. In 
case 2, this technique was the accepted method of treat- 
ment at the time, and in case 5, successful vascular 
reconstruction was not thought feasible. On the other hand, 
the only patient treated by vascular reconstruction (case 7) 
had an excellent vascular result nine months after opera- 
tion. Although satisfactory reconstructive procedures can 
be achieved many years after the development of a periph- 
eral fistula, Hewitt and associates" and Drapanas and 
associates'* have stressed the advantages of carrying out 
repair as early as possible after the injury. 

Iatrogenic lesions of the popliteal vessels are almost 
always tae result of knee surgery and the majority of 
reports concern arterial compromise as a complication of 
the insertion of prosthetic devices." To our knowledge, 
there has not been a previous report in the English 
literature of an arteriovenous fistula of the popliteal 
vessels ater meniscectomy. 

Irrespective of the suspected nature of a lesion involving 
a peripheral vessel, we see considerable potential for the 
noninvasive attributes of ultrasound scanning when other 
techniques are equivocal. Intraoperative arteriography 
provides an excellent means of documenting the imme- 
diate adequacy of vascular reconstruction. 

Since submission of this manuscript, we have obtained 
confirmation of the value of echo cardiography in the 
detection of four cases of congenital or acquired peripheral 
arteriovenous fistula. 
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Brief Clinical Notes 


Internal Retrovesical 
Hernia Producing 
[Intestinal 


Obstruction 
Report of a Case 


Joacum S. Aldrete, MD, Lemuel O. Herrera, MD 


* A patient with clinical signs of complete intestinal obstruc- 
tion was found at celictomy to have a loop of small intestine 
caugt- in the narrow opening of a defect located in the trans- 
verse Deritoneal fold of the urinary bladder and extending into 
‘the sesovesical space. This report aims at bringing attention to 
intemal retrovesical hernias. an entity scarcely mentior ed in the 
literature, as a possible cause of small bowel obstruction. 

(Arch Surg 112:853, 1977) 


nternal hernias around the urinary bladder, usually 
referred to as supravesical hernias, occur rarely. 
Kewmnes' in 1964 reviewed this subject extensively, c early 
defining the different places in the perivesica spaces 
where herniation can occur. According to the location of 
the sæ, they can be c'assified into prevesical, intraves cal, 
latera , and retrovesical. The case reported here meets the 
eriterza for a retrovesical hernia not.only on this basis, but 
also according to the location of the opening :nte the 
retrowesical space. 


REPORT OF A CASE 


A 1€-year-old man was admitted to the Veterans Administra- 
tiom H»spital in Birmingham, Ala, because of a three-day history 
of intermittent cramping, abdominal pain, vomiting, and »onstipa- 
tion. He had a history of peptic ulcer disease diagnosed et age 22, 
compli-ated by two episodes of melena. Physical examination 
revesled a distended abdemen without external hernias or surgical 
scars. ' he bowel sounds were audible and high-pitched. Recta and 
proctosigmoidoscopic examinations were unremarkable. Complete 
blooc cell count, serum amylase, electrolyte, and BUN levels were 
withm mormal limits. Electroeardiogram was normal, amd VDRL 
was nm gative. Roentgenological examination of the abdomen 
showec multiple dilated loops of small bowel with air-fluid rels. 
An emergency barium enema showed no abnormalities. 

Beeamse of the persistent signs and symptoms of small 5cwel 
obstrudtion, an exploratory celiotomy was performed. A loop ef the 
dista ‘eum, 20 cm from the ileocecal valve, was foumd to be 
incar?e7ated into an oval defeet measuring 20 mm in diameter and 
located-in the transverse peritoneal fold of the urinary badder to 
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Mid- Peritoneal 
Fold 


Retrovesical hernia found in patient. 


the right of the midline. It had a depth of 50 mm and contained a 
loop of edematous ileum entrapped in the right retrovesical space 
(Figure). The herniated loop was gently pulled out of the retroves- 
ical space. The intestine was then decompressed with a Leonard 
tube. There was no impairment to the blood supply of the 
previously incarcerated intestinal segment, and the vesical wall 
appeared to be intact. The opening of the retrovesical hernia was 
obliterated with a running nonabsorbable suture material prior to 
closing the abdomen. The patient recovered uneventfully. A 
postoperative cystogram revealed no abnormalities. 


COMMENT 


Supravesical hernias are rarely encountered. The 
anatomical aspects, clinical implications, and classification 
of this variety of hernia have been throughly discussed in 
the reviews by Keynes’ and Skandalakis et al.” This report 
deals specifically with the retrovesical variety, which 
occurs through a defect located in the transverse fold of the 
peritoneum covering the dome of the urinary bladder, and 
this appears to be of importance because, as in the case 
reported here, they can produce complete intestinal 
obstruction, with incarceration and, possibly, strangula- 
tion. 

These hernia defects seem to result from invagination of 
the peritoneal serosa at the level of the posterior fold of the 
bladder, forming a retrovesical "pocket" with a narrow 
entrance. The anatomy or function of the bladder does not 
appear to be affected. Awareness of the fact that these 
types of internal hernias can cause intestinal obstruction 
needs to be emphasized. It also appears logical to suggest 
that, when a retrovesical defect is incidentally found 
during routine surgical exploration of the pelvis, the 
opening should be closed with sutures to avoid incarcera- 
tion of the intestine into the retrovesical pouch. 
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Saccular Atherosclerotic Aneurysm 


of the Superior Mesenteric Artery 


Sachinder Singh Hans, MD, MS, FRCS(C); Marvin Gordon, MD; Pyong T. Lee, MD 


® We report on the successful surgical resection of an aneu- 
rysm of the superior mesenteric artery. The saccular nature of 
the aneurysm and evidence of celiac axis occlusion in this 
patient posed an additional challenge in the successful surgical 
treatment. 

(Arch Surg 112:854, 1977) 


he most common type of superior mesenteric artery 

aneurysm is mycotic, secondary to bacterial endocar- 
ditis.' Atherosclerotic aneurysms in this location are rare. 
We report on a saccular, atherosclerotic superior mesenter- 
ic artery aneurysm with celiac axis occlusion and its 
surgical management. 


REPORT OF A CASE 


A 42-year-old man had epigastric pain of four months' duration. 
The pain was not related to eating and he had not lost weight. 
Physieal examination was normal. Abdominal x-ray studies 
showed curvilinear calcifications at the level of L1-2. Selective 
superior mesenteric arteriography demonstrated a saccular aneu- 
rysm of the superior mesenteric artery near its origin. (Figures). 
In addition, incomplete obstruction of the celiac axis was shown by 
retrograde filing of this vessel from the superior mesenteric 
artery by an enlarged pancreaticoduodenal artery. 

He was operated on through a midline incision. There was a 
saccular aneurysm of the superior mesenteric artery measuring 4 
em in diameter, with two jejunal branches arising from it. 
Proximal and distal control of the superior mesenteric artery and 
its jejunal branches was obtained and the aneurysm opened. The 
opened wall of the aneurysm was thin and contained atheromatous 
plaques. The upper jejunal branch was totally occluded, but the 
lower branch showed brisk retrograde bleeding. 

The aneurysm was excised and the lower jejunal arterial branch 
was anastomosed to the lateral wall of the superior mesenteric 
artery (original neck of the saccular aneurysm). Since the inferior 
mesenteric artery was patent, no attempt was made tc deal with 
the celiac axis occlusion. The patient’s postoperative course was 
uneventful. 


COMMENT 


Clinical diagnosis of a mesenteric arterial aneurysm is 
difficult, and the diagnosis is usually suggested by roent- 
genograms of the abdomen and confirmed by selective 
arteriography. Of the 65 cases reported by DeBakey and 
Cooley,' 68% were mycotic, 14% were syphilitic, and 23% 
were of unknown origin. 

Operation is indicated for this condition, as one half of 


the superior mesenteric artery aneurysms, if left 
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Selective superior mesenteric arteriogram showing saccular 
aneurysm arising near origin of superior mesenteric artery. 


untreated, will spontaneously rupture.’ In most cases, it is 
not necessary to restore arterial continuity after excision 
of aneurysm, since its slow occlusion with clot usually 
promotes the development of an extensive collateral cireu- 
lation." However, the patient in this report had a partial 
celiac axis occlusion and the pancreaticoduodenal collateral 
flow was reversed, resulting in a steal of blood from the 
mesenteric circulation. Since the bowel showed some discol- 
oration, the jejunal artery was anastomosed to the side of 
the superior mesenteric artery after excision of the aneu- 
rysm. The small intestine regained its normal color. 


Joan Fikacek provided secretarial assistance. 
References 
1. DeBakey ME, Cooley DA: Successful resection of mycotic aneurysm of 
superior mesenteric artery. Am Surg 19:202-212, 1953. 


2. Mandel SR, Macfie JS, Capps JH: Superior mesenteric artery aneu- 
rysm: A report of the 14" successful case. Am Surg 37:293-297, 1971. 


Atherosclerotic Aneurysm—Hans et al 





| Techniques 


~ 





Rapid Application of Skin Grafts 


Garry S. Eroéy MD, Libby F. Mækby, MD 


® W= describe the use of modern surgical staplers and c ips to 


permifthe rapid application of skin grafts over large andcomolex 
defects. This saves anesthesia time, permitting more extensive 
surget. "Skin tunnels" are virtually eliminated. 

(Arca Surg 112:855-856, 1977) 


rfacing extensive and complex skin defects requ res 
tedious, prolonged suturing of grafts. Even a con-in- 
uous sature is time-consuming when the periphery is long 
and imregular. The patching of grafts is especially lebo- 
rious, as the two fragile, mobile, curling skin margins elade 
accurate placement of the needle. The time and tedmm 
inve ved frequently limit the amount of correction that one 
would tackle in one sitting on a patient with multiple jcint 
bura -car contractures. It can considerably pro:ong an 
already complex tumor resection that requires a free graft 
for dure. 
For most situations requiring extensive resurfacing, 
eoneera for cosmesis is marginal, and wound closure with 


preservation of function is the primary goal. Published 
- report- recommend the use of tissue glues' and adhesive 


tapes? to speed graft fixation. The glues have not been 
approwed for clinical use in this country, and the tapes tend 
to macerate tissue or work loose when undermined by bleod 
and -i.sue fluids. Gelb? reported on the use of ordinary 
commercial staples to immobilize grafts. Thes» were 
meray “nailed” through the tissue into the bed, without 
any attempt at crimping the staple. Freeman‘ deseribed 
variou- inexpensive staplers with anvils for crimping, nd 
accepted the tissue necrosis beneath each staple. 

Several models of staplers designed for use with skin are 
now available. These instruments crimp the staple ir a 
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noncrushing fashion without the need for an anvil. This 
permits rapid graft fixation, with enough accuracy for 
most noreosmetie purposes. Older models were powered by 
carbon Gioxide cartridges, while the newer models have 
manual “riggers (Fig 1). We personally prefer the gas- 
driven models, as they have less "kick" and are more 
accurate and less tiring to use. Unfortunately, the gas- 
driven models have been discontinued by the manufac- 
turer. 

One saould not be tempted to use more than the 
minimum number of staples, as removal, even with the 
special tcol provided (Fig 1), can be tedious and uncomfort- 
able. “Quilting” the graft to its bed is not recommended, as 
the stape frequently becomes buried. Awkward areas, 
such as tue digital web spaces, should be sutured, prefer- 
ably with an absorbable suture, as staple removal in these 
confined spaces can be very difficult. Small children may 
need sedation or light anesthesia for removal. 

When splicing grafts, small clips designed for hemo- 
stasis serve admirably when placed obliquely on the 





"T 


Fig 1.—Susgical skin staplers, gas-driven and manual, with sterile 
packaged staple cartridges, carbon dioxide, and disposable 
staple removing tool. 
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Fig 2.—Spliced and stapled grafts resur- 
facing forearm and wrist. 





everted graft edges, as described by G. Scrimshaw, MD 
(oral communication, 1970). They apply quickly and easily, 
and later slough spontaneously; so that removal is not 
required. The speed and ease of application permits irregu- 
lar, multidarted splices, minimizing hypertrophy and 
contraction (Fig 2). A fringe benefit of the use of staples is 
the almost total avoidance of cutaneous tunnels that 
frequently plague sutured graft margins. 

Graft fixation is then completed by tie-over sutures. 
These are usually placed away from the wound margin to 
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Fig 3.—Spliced skin graft covering defect 
created by wide excision of maxilla and 
orbit for malignancy. Note location of tie- 
over sutures, stapled margin (heavy 
arrow), and metal clip splice of skin grafts 
(curved arrow). 


avoid hematoma from the needle puncture beneath the 
graft; and each is tied with a loose loop for easy removal. A 
single leyer of nonadherent greasy gauze is packed into 
intimate graft contact with saline-saturated cotton wool. 
Fluffed gauze completes the tie-over bolus. Appropriate 
splinting is then applied as indicated. 

This method has permitted the release of multiple burn 
contractures and the resurfacing of other large zreas 
requiring. five or six sheets of skin, saving hours of 
anesthesia time (Fig 2 and 3). 
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A Simple Stereotactic Method 
to Isolate and Remove Foreign Bodies 


Steghzn Ariyan, MD 


€ Fer the past several years, a simple technique using an 
image intensifier has been employed to isolate anc remove 
foreig» bodies from the extremities. Five consecutive cases were 
recorced to demonstrate its accuracy and simplicity. After the 
foreigr body was identified by an x-ray film, the waund was 
infilt*ased with local anesthesia and the foreign body was “‘lo- 
cated' by two venipuncture needles placed with the aid of an 
imape intensifier. A small incision was then made between the 
needles to locate the foreign body at their tips. In this manner, 
foreign bodies have been consistently removed successfully in 
the emergency room in a relatively short period of time. 

(Asca Surg 112:857-859, 1977) 


oreign bodies in the extremities are challenging, for 

their localization by routine roentgenograms is usually 
diffeuwt and misleading and their removal is often very 
frustrating. Several maneuvers and techniques have been 
devised to help locate these foreign bodies. One cf these 
emplo-ed the application of the radiopaque letter O, placed 
on tte-entrance wound before two views of the ex-remity 
were taken.' The auther of that technique advised making 
an accurate sketch outline on paper placed on the original 
roen-genogram, from which the measurements o? depth 
eoulc »e taken and the surgeon could be guided tc the 
fore:z- body. A useful suggestion has been the placement 
of two fine venipuncture needles at right angles, pointing 
towarcs the foreign bedy; obtaining several biplarar soft 
tissue roentgenograms; and repeating these urtil the 
image »f at least one of tkese needles is superimposed on 
the foreign body.” Although helpful, the two-dimensional 
nature-of the roentgerograms results in the frequ»nt use 
of maLiple roentgenograms and the dislodgement of the 
isolatirg needle while tae patient is being transported »ack 
to the »mergency room. 


— Accepted for publication Feb 8, 1977. 
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A more complicated but accurate technique has been 
reported using a Todd-Wells stereotactic headholder, often 
used in neurosurgery.’ The head or limb is immobilized in 
this exeeedingly complex system by tongs or sterilized 


aluminum splints, a probe is inserted, and several self- - 


developing x-ray films are taken to localize the foreign 
body, which may then be removed. This technique has been 
used to remove foreign bodies from the soft tissues of the 
buccal area in proximity to the facial nerves, as well as to 
remove foreign bodies from the extremities with a modifi- 
cation of the headholder.* All this, again, must be done in 
the operating room, and requires much skill in the use of 
the device. 

For the past several years, a.simple technique has been 
employed to locate foreign bodies using the image inten- 
sifier in the x-ray department immediately adjacent to the 
emergency room. For the purposes of this presentation, 
five consecutive cases were documented with photography 
and timing to demonstrate the simplicity and accuracy of 
the technique. 


TECHNIQUE 


When a roentgenogram demonstrates the presence of a foreign 
body, the srte of the wound is infiltrated with a local anesthetic in 
the emergency room before the patient is transported to the x-ray 
department. There, the patient is properly protected circumferen- 
tially around the trunk with lead aprons (as the x-ray beam is 
directed from beneath the table). The extremity is then prepared 
and draped for the procedure under aseptic control and two 19- 
gauge venipuncture needles are placed from opposite directions, 
guided by ntermittent exposure with the image intensifier, to 
pinpoint the radiopaque foreign body. The three-dimensional 
stereoscopic effect is obtained by asking the patient to move the 
extremity en command while the surgeon views the television 
screen of the image intensifier. 

The x-ray beam is shut off for each manipulation of the 
localizing needle for a new position, so that there is no radiation 
exposure to the hands of the surgeon. Once the foreign body is 
pinpointed between the two localizing needles, a small incision is 
made and tae foreign body is located and removed. Although the 
incision made in Fig 1 is along a plane made by the two needles, we 
have subsequently found that an ineision made between the 
needles keeps the needles more stable and the foreign body is 
easier to find at the tips of these needles. 
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Fig 1.—Top left, Two guiding 19-gauge venipuncture needles for 
isolation. Top right, Roentgenograms from image intensifier 
demonstrating isolated foreign body. Bottom left, Incision 
between guiding needles and removal of foreign body. 





Fig 2.—Isolation of foreign body in palm with guiding needles. 


Fig 3.—Isolation of foreign body in foot with guiding needles. Note 
radiopacity of piece of glass. 
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rn Ri RR n i107 3. 
Hospital: Emergency Room: 
: Inpatient Outpatient 





Srergency room 2 ud 40 
Hospital room 113 ^ 
6 





Cperating room 197 A 

Anesthesiology 87 

Feeovery room 52 NK 
3 





Imge intensifier 1 
Total 44 56 


RESULTS 


There were two females and three males in thi series, 
with an average age of 11 years (range, 6 to 30). Even 
youme children have been found to cooperate in haying 
foreign bodies removed in this manner if the operative site 
is proserly anesthetized and the procedure is explained to 
them. 

The median duration from injury to removal o^ the 
fore gn body was 24 hours, with a range of from 22 heurs 
to egnt months. The median time taken to iso ate the 
forem body was two minutes (range, two to six) from frst 
insertng the isolating needles. Median time taken for 
remeval was 1'2 minutes (range, 15 seconds to ‘ive 
minutes). The wounds are usually 2 to 3 em in size, cam be 
closed "with three to four sutures, and the patients may be 
sent ome after the procedure. The total time from the 
appble-tion of the needles to the removal of the foreign 
bodies was a median of four minutes. 

Fsihre to visualize the foreign body in a short perioc of 
time should be an indication to proceed to the operating 
room t5 explore the wound under tourniquet control A ease 
in pei-t was the child who fell in school on his bzll-pcint 
pen, te tip of which broke off and was imbeddec in zhe 
thenar eminence of his dominant right hand. He was taken 
to a beal physician, and with the patient under local 
anes-hesia, attempts to remove the ball-point tip were 
unsuee@ssful. The child was then referred to us (F g 2) 

Under the image intensifier, the ball-point tip was 
isolated with the needles within two minutes. However, 
after tne incision was made, it was difficult to visualize the 
foreizr body because of edema and contusion from the 
previ-s exploration; it was not safe to continue because of 
the preximity of this foreign body to the motor branch of 
the median nerve. The child was then taken to the »perat- 
ing mem and, under tourniquet control, the ball-pein- -ip 
was Belated and removed through the same incisicn. 

Most patients had reported to the emergency rcom 
within a few hours after the puncture wound. Hcwever, 
some ported only when the foreign body caused symp- 
toms, which accounted for the delay from time of injury to 
remeval. The longest interval was eight months, m a 
patient with a small piece of glass in his foot. He had come 
to the »mergency room on three previous occasions, and 
surgie exploration after needle isolation with plain x-ray 
films adne had been unsuccessful each time. He returned 
the fazl time because he had a friend who had a fore. zn 
body removed by the present technique. 
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COMMENT 


There is a popular belief that glass is not radiopaque 
unless X contains lead. Although this concept has been 
published in textbooks from edition to edition, almost all 
glass ir common use is, in fact, radiopaque. Radiopacity 
depends on density, and any two adjacent structures of 
differen: density will give a shadow in the soft tissue. The 
density of water is 1.0 and the average density of tissue, 
which i= about 60% water, is 1.5. Since common glass has a 
density of 2.4 to 2.8, it is dense enough to impart a greater 
opacity than the tissue in which it is imbedded. | 
Roberts’ demonstrated that the appearance of different 
types of glass (Plexiglass, Slideglass, Pyrex, window glass 
1 to 2 mm thick) on roentgenographic film was better when 
exposed by standard techniques, as compared to exposure 
by soft tissue techniques. He further showed that a 


roentgemogram of these same samples of glass imbedded 


in a 4-em piece of steak can be visualized, and that its 
radiolog’e visibility is not dependent on its lead content, 
but on ins relative density. Therefore, in the patient with 
the piece of glass in his foot, we did, in fact, visualize, 
isolate, end remove the 3-mm piece of glass (Fig 3). 
Wayne and Carnazzo" have reported on the use of a 
fluorosecpe for the removal of foreign bodies in a manner 
different than reported here. We do not agree with their 
suggestion that ".... under direct vision using an image 
intensifier, the tip of a curved hemostat is introduced into 
the wourd and guided to the foreign body." For one thing, 
any hemestat that is long enough to protect the surgeon 
from the x-ray beam cannot be manipulated for fine 
positionzl changes. For another, any blind placement of a 
hemosta* into a wound to remove a foreign body may cause 
more hamm than the foreign body would, if left in place. 
In comparison, the cost of the removal of a foreign body 
in the ho-pital in an operating room is far greater than the 
cost of the removal in the emergency room with an image 
intensifier (Table). However, it must be stressed that the 
image irtensifier is used only as an aid to locate and 
pinpoint the foreign body by stereotactic principles, but in 
a more simple fashion. The foreign body is isolated without 
a series of roentgenograms, although a roentgenogram 
may be aken to document the isolation of the foreign 
body. The surgeon’s hands are not exposed to radiation, as 
the mackine is turned off during the relocation of the 
isolating needles. The foreign bodies may be isolated in a 
very short period of time. Nevertheless, the same surgical 
principles must be used in removing these foreign bodies at 
all times-they must be done under direct vision with 
knowledge and protection of adjacent structures. 
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YOUF OICE OF COLONOFIBEHSCOPES offered by Olympus can satisfy your most demand- 
ing requirements for safe, sure, fast diagnoses and polypectomy...as far as the cecum. Choose single or double 
channel benefits. Choose thin diameter. Choose which of three working lengths suits your own procedure. Any 
choice gives you superior Olympus optics, one hand control, automatic photography and bright, clear views; 
and polypectomy with maximum patient comfort, without open surgery. Dont settle. Learn more and choose. 
Write: Olympus, 2 Nevada Drive, New Hyde Park, N.Y. 11040. , 


OLYMPUS 













TCF 


Colonofiberscope 
Standard two channels. 
Length, 1735 mm. 









MB-3 


Colonofiberscope 
Single channel, 
medium length (1115 mm), 

thinner tube, bright views, 









LB-3 
Colonofiberscope 


Single channel, 
maximum length (1865 mm). 
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Symposium on Pain: Part Il 


‘Guest Editor: John J. Bonica, MD 


Analgesic Drugs in the 


Management of Pain 


Lawrence M. Halpern, PED 


è The use of potent narcotics to control severe pain shouid be 
of shert duration and limited to patients with acute diseases or 
inoperable or metastatic cancer who require long-term reef. 
Continued and prolonged use of narcotics in patierts with 
chronic benign pain is mot recommended because of serious 
behavioral consequences, the development of tolerance, and 
addiction liability. Long-term use of analgesic drugs in chronic 
pain usually produces negative behavioral complicaticns trat 
ere more difficult to manage than the pain it was desired to 
eliminate. The use of antidepressant drugs in the pain regimen 
has been found to provide increased relief of pain and of*en 
allows the dose of narcctic analgesic to be reduced o: totally 
eliminated. 

(Arch Surg 112:861-86€, 1977) 


he most commonly employed method of managing 

pain involves the systemic administration of analgesic 
drugs. Analgesic drugs by definition act on the eentral 
nerveus system to interfere with the development of 
negative affective responses, thus reducing or abo ishing 
the irtegration of the pain experience. These effeets are 
produced without necessarily producing unconsciousness. 
Drugs ef other classes are useful singly or in combination 
with analgesics insofar as they can decrease fear, anxiety, 
and apprehension, promote sleep, reverse psychotic pair, »r 
antagonize depression, especially depression intensiüec by 
chronic use of sedative-nypnotic drugs or opiates. 
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Seattle. WA 98196 (Dr Halpern). 


Arch Surg—Vol 112, July 1977 


Since analgesic drugs are only palliative, agents with 
specific therapeutic action are usually administered simul- 
taneously When properly administered, analgesics are 
very effective and have considerable advantages in 
simplicity of administration and low cost over many other 
procedures. Unfortunately, these desirable qualities are 
frequently responsible for imprecise application due to 
overuse of underuse of medication, the incorrect choice of 
drug or dmgs, and choice of the wrong dosage. Two of the 
most common problems with analgesic drugs are 
undermedication in acute severe pain situations and over- 
medication in the treatment of chronic benign and espe- 
cially chrenic malignant disease. 


BASIC CONSIDERATIONS 


In appreaching drug selection, physicians must differen- 
tiate disorders that are primarily traumatic (a burn or 
broken bone), pathophysiological (infection or inflamma- 
tion), or psychological (perceptive or affective disorders, 
neurosis, or psychosis) Psychological problems rarely 
complicate the management of acute severe pain. 
However, n chronic recurrent benign pain or in any pain 
problem with repeated failure of the usual pain manage- 
ment techniques, psychological factors must be considered. 
Psychiatri- evaluation or psychometric testing using an 
instrumem such as the Minnesota Multiphasic Personality 
Inventory may provide information revealing a signifieant 
psychologi-al factor. When this is evident or when pain 
complaints persist without demonstrable cause, the treat- 
ment of psychological problems in relation to pain behavior 
become paramount. 
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Affective changes induced by continuous opiate or seda- 
tive-hypnotie medications over many years should not be 
overlooked. The patient's continuing complaints about 
“pain” may be veiled requests for analgesics, sedative- 


hypnotic drugs, or minor tranquilizers, or for narcotic 


analgesics to support a drug dependence of which the 
patient may or may not be aware. Narcotic analgesics may 
partially compensate a patient; withdrawal of sedative- 
hypnotic drugs, minor tranquilizers, or opiates may reveal 
long-standing psychosis or neurotic behavior that presents 
itself as a request for the treatment of “pain.” 

Analgesic drugs can be divided into three groups: nonad- 
dictive, moderately addictive, or strongly addictive agents. 
The choice of the optimal agent for a specific problem 
requires consideration of a great variety of factors, the 
most important of which are the quality, intensity, dura- 
tion, and distribution of pain. In addition, somé'evalnation 
of the degree of anxiety and depression contribut:ng to the 
pain eomplaint is of paramount importance. 

The nonnareotic or antipyretic analgesics may be useful 
in the control of mild pain such as headache, joint pain, 
neuralgia, and myalgesia. Some are especially effective 
when the treatment of rheumatic disorders is considered. 
When administered alone, these compounds are usually not 
effective in controlling moderate or severe pain and are 
not generally useful in managing pain arising from spasms 
of smooth muscle. As the intensity of pain increases, the 
use of codeine or other agents with relatively low addiction 
potential, singly or in combination with nonnarcotic anal- 
gesies, may be beneficial. 

Severe pain usually requires therapy other than simple 
analgesie medication. Strongly addictive drugs are useful 
only when nonaddictive or moderately addictive drugs are 


. ineffective and other forms of pain management cannot be 


used or are only partially effective. Early use of strong 
analgesies should be avoided, as too-early administration 
may mask symptoms and make diagnosis difficult during 
the duration of action of the drug. The narcotic analgesics 
are all strongly addictive, ie, repeated doses of 60 mg or 
more of morphine sulfate per day for 30 or more days are 
associated with the development of tolerance, physical 
dependence, and the possibility of withdrawal. However, 
these agents are considerably more effective than the 
weak or nonaddicting agents. They are useful fcr the pain 
associated with burns, trauma, deep structures, and muscu- 
loskeletal disorders. Intense pain, as in coronary occlusion, 
acute pancreatitis, and biliary or renal colic, often requires 
the appropriate use of these potent analgesic drugs. 

Once an analgesic drug has been selected for use in a 
particular patient, it is necessary to determine optimal 
dosage. Optimal dosage may be defined as the minimal 
dose repeated often enough to produce the desired thera- 
peutie effect while avoiding complieating side effects. 
Implicit in this description of optimal dosage is the need 
for continued observation of the patient in order to 
properly evaluate the relief of pain, provide for increased 
or decreased quantities of analgesic drug, and zo discover 
undesirable side effects early. The proper evaluation of the 
results of analgesic therapy may require the help of the 
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patient, attending nurses, and family. 

An unfortunate but widespread practice is that of 
prescribing analgesic drugs and assuming, without proper 
follow-up, that patients derive relief because the amount 
and type of medication prescribed is adequate as described 
in the manufacturer's package insert. Most therapeutic 
failures with analgesic drugs may occur not because the 
patient is hypersensitive to the drug, has an idiosyncratic 
ability to fail to respond to the drug, or is psychoneuretic, 
but because the drugs and dosages chosen by the physician 
were inadequate for the job at hand. The fear of drug 
addietion and the attendant side effects of the drug, such 
as dizziness, nausea, and vomiting, have caused wary 
physicians to use so-called potentiating agents to minimize 
undesirable side effects and maximize analgesic drug 
responses. 

Thus, in the treatment of acute pain, inadequate doses of 
narcotie analgesies have frequently been combined with 
phenothiazines, antihistamines, or minor tranquilizers in 
the belief that these would enhance analgesic response to 
low doses of narcotic analgesic agents to the point where 
they would provide “potentiated analgesia.” Recent 
evidence suggests that the phenothiazines potentiate only 
the sedative action of the narcotic analgesic drugs and do 
not provide g@ater relief of pain. Indeed, some of the 
phenothiazine medieations, such as promethazine hydro- 
chloride, that are chosen for use as potentiators may have 
antianalgesic effects, and while they enhance sedation, 
they may actually increase the patient’s discomfort. 


NONADDICTIVE AGENTS 


The nonaddictive agents include the salicylates, salicyl- 
amide, the analine derivatives, the phenylpyrazols, mefen- 
amic acid and indomethacin, and a class of arylalkanoic 
acids such as ibuprofen and related agents. In clinically 
useful dosages, these compounds are without psychotropic 
activity except for changes in affective behavior concomi- 
tant with the relief of fever, inflammation, and pain. 
Although these drugs are widely abused, long-term use is 
not associated with the development of physical depen- 
dence and tolerance. Psychological dependence is not 
unknown, and is reinforced by frequent advertising that 
extols the virtues of buffered or unbuffered, soluble, 
effervescent, or insoluble products. The mechanisms by 
which these drugs produce analgesia are largely unknown, 
but evidence exists that they act peripherally on pain 
reception mechanisms, for instance by blocking the gener- 
ation of impulses at chemoreceptor sites for pain in the 
skin (Table 1). Salicylate-like agents may affect prosta- 
glandin mechanisms insofar as these are involved in pain 
modulation, inflammation, febrile response to bacterial 
pyrogens, and, perhaps, headaches of vascular origin. The 
great variety and over-the-counter availability of nenad- 
dictive analgesic agents and the great volume of television 
promotional material, at times quite misleading, continue 
to confuse the public and even physicians about the 
properties of aspirin and other aspirin-like compounds. 
Since these agents can be obtained without prescription, 
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Table 1.—Analgesics and Other Drugs for Relief of Pain 


Mechanisms of 
Interference W'th Pain 
‘Reversal of specific 
pathophysiologic events 
Infection 
Inflammation 








Type of Drug 


Antibiotics 
Anti-inflammatory agents 
Antihyperuricemic agents 
Antipyretic analgesics 





Igterference with specific 
chemical substance invclved 
in pain reception peripherally 

Igterference with conduction of 
pain away from affected site 

Igterference with CNS 
perception of pain and 
development of affective 

responses 

Irterference with anxiety, 
tension, or depress:on 













Local anesthetics 










Narcotic analgesics 









Sedatives & hypnotics, 
phenothiazine tranqui izers, 
skeletal muscle relaxarms, & 
antidepressants 


Irzerference with consciousness Anesthetics 


texi ity frequently results. In addition, patients may be 
relu-tant to accept these agents when prescribed for 
spec fic indications where reasonable expectations cf posi- 
tive therapeutic responses exist, simply because famil- 
iarity has bred contemp-. 


Acetylsalicylic Acid 
(Aspirin) 

Aspirin is the mest frequently used and extensively 
empeyed analgesic, antipyretic, and anti-inflammatory 
agert. It is as effective as and cheaper than proprietary 
drugs and has a relatively low incidence of side eff2ets in 
the dosage range nermally used. It is the prototype for 
otne* members of its class and is the standard of reference 
for therapeutic trials comparing and evaluating this type 
of agent. Physicians should consider the use of a new drug 
in this class only if its performance is equal to or greater 
tham aspirin’s analgesic efficacy while maintaining aspi- 
rin slow incidence o? sice effects. Controlled studies with 
patients in pain from varying causes have repeatedly 
shown that analgesia produced by aspirin in doses of 9.3 to 
0.6 gm every four hours is superior to that produeed by 
plaecbo medication.'^ Dcses between 0.6 and 1.0 gm have 
recertly been reported to produce an increase in peak 
analgesia, with somewhat prolonged analgesic aeticr and 
little actual increase in side effects observed. The risk of 
higher doses of aspirin may be justified when aspirin is 
used for its antirheumatic properties. Administration of 
higher dosages is questionable wher the drug is used for its 
analgesic properties alone in nonrheumatic pzin prob- 
lems. 

Fodowing oral ingesticn, salicylates are absorbed im the 
stomach and upper intestine, resulting in appreciable 
plasr-a concentrations in 30 minutes or less, with peak 
concentrations at about two hours. The rate of absorption 
of asvirin is determined oy a variety of factors, mchading 
the d-sintegration and dissolution rate of the oral formula- 
tior administered, the pH at mucosal surfaces, ane the 
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gastric emptying time. Despite widely publicized claims of 
one brand of aspirin reaching peak plasma levels quicker 
than others, there is little evidence equating pain relief 
with salicylate plasma levels. Salicylates are absorbed by 


passive diffusion of the nondissociated lipid-soluble mole- . 


cule. The gastric mucosa and acid pH favors absorption by 
increasing the concentration of the nonionized form, but at 
the same time it decreases the solubility of solid tablets. 
Net absorption, therefore, is the result of the rate of 
dissolution of the tablet, the amount of nonionized drug 
presen: at the gastric mucosa, and the gastric emptying 
time. 

Chronic use of aspirin or the use of large dosages may 
produce epigastric distress and sometimes painless 
gastrointestinal bleeding, especially in patients with peptic 
ulcers. Sensitivity to aspirin often appears in patients with 
asthma and allergy. Excessive doses produce salicylism 


consisting of tinnitis, headache and other mild mental 
effects, sweating, gastrointestinal disturbance, tachycar- 


dia, and tachypnea. These symptoms may progress from 
stupor, hyperthermia, hyperventilation, and changes in 
acid base and electrolyte balance, to coma, cardiovascular 
collapse, respiratory failure, and death. 

Special Aspirin Preparations.—There is poor correlation 
between blood salicylate levels and analgesic effects. This 
has led to numerous attempts to modify the absorption 
and elimination of aspirin to produce earlier, greater, or 
more prolonged analgesia. Most of the studies comparing 
special aspirin formulations or other salicylates with 
aspirin have assayed only blood salicylate levels instead of 
overall analgesic effectiveness compared to blood salicylate 
levels, as would be required to make a valid comparison.** 
Blood salicylate levels, unfortunately, do not correlate well 
with analgesic effectiveness, particularly when simple 
salicylates are compared with aspirin-based mixtures.' 

Comparison of plain aspirin with special aspirin prepara- 
tions may also be confused by the crucial factor of bioavail- 
ability of the drug. Different preparations of aspirin may 
vary in the rate at which they deliver the drug in biologi- 
cally useful form. This variability is further compounded 
by several factors: what physical state the tablet is in when 
it arrives in the stomach, whether the tablet was adminis- 
tered with or without water, whether the tablet was 
chewed or swallowed or had been dissolved in effervescent 
solution. how much food was present in the stomach, and 
whether salicylate was administered in an alkaline 
medium. Aspirin dissolved in water or in water containing 
alkali tends to decrease blood levels of unhydrolyzed 
aspirin as well as total salicylate; however, the presence of 
excess alkali and repeated administration of effervescent 
preparations may alkalinize the urine and cause an 


increase in salicylate clearance, thus decreasing plasma . 


salicylate levels. 

Buffered Aspirin.—Mixtures of aspirin and antacids were 
developed in attempts to enhance absorption and produce 
more rapid analgesia. Television promotional material for 
buffered aspirin claims that it aets faster than regular 
aspirin and induces less stomach irritation, but the clinical 
evidence is not very convincing that it has a more rapid 
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onset, greater peak analgesic action, or prolonged duration 
of analgesia than that of ordinary aspirin." Carkaspirin 
caleium, which is the most soluble acetyl ester salicylic acid, 
is said to be more rapidly absorbed than aspirin; however, 


. again, a well-controlled clinical study has not substantiated 


these claims. These results are not unexpected in view of 
the aforementioned factors of the influence of absorption 
and analgesic potency, and because of overall diffieulty in 
clinieally assessing potency and analgesic responses to this 
class of agents. 

Enteric-Coated Aspirin.—This form of aspirin was intro- 
duced to prevent or reduce gastric irritation by delaying 
absorption of the drug until it reaches the small intestine, 
and thereby preventing the corrosive effects of salicylate 
erystals on gastric mucosa.* There are great differences in 
the rates at which these tablets pass through the stomach 
and are absorbed in the small intestine. Rate differences 
cause variable and, at times, unpredictable analgesic 
action. 

Sustained-Release Aspirin.—Sustained-release aspirin was 
formulated to increase the duration of pain relief. 
However, the superiority of this form over standard 
aspirin preparations administered repeatedly at appro- 
priate time intervals has not been adequately demon- 
strated.* 

Aspirin Compounds.—Mixtures containing aspirin, phen- 
acetin, and caffeine have long been popular because these 
drugs are thought to produce greater analgesa than 
aspirin alone. No data exists that impressively describes 
the superiority or inferiority of aspirin-phenacetin- 
caffeine-type compounds to aspirin in the majority of 
patients with pain. Thus, these mixtures have been called 
"irrational" analgesic mixtures by certain authors. One can 
look forward to the disappearance of a variety of these 
over-the-counter medications when deliberations currently 
being conducted by the Food and Drug Administration are 
completed and recommendations concerning "irrational" 
mixtures implemented. 

Other Salicylates.—Sodium salicylate and salicylate cho- 
line are more soluble than aspirin and theoretically should 
act more rapidly. However, clinical trials have shown that 
they produce less satisfactory analgesia than asprin and 
therefore have limited utility.'^ Salicylamide, which was 
synthesized over 100 years ago, recently has been advo- 
cated as a substitute for aspirin in patients with rheumatic 
fever and as an ingredient in analgesic mixtures. The 
analgesic and antirheumatic properties of this compound 
are not easily demonstrated after 0.6 gm.*" One study 
reports favorable analgesia with doses of 2 gm every four 
to eight hours. However, these are dosages high enough to 
produee gastrointestinal and central nervous system side 
effects, including sedation. 

In patients with moderate to severe pain, the drug does 
not seem to be more effective than placebo medication. 
Although salicylamide can be used safely in patients who 
are allergic to aspirin, other aspirin substitutes are 
probably more effective. At present, there seems to be 
little to support the use of this particular agent. 

Paraminophenols (phenacetin, acetophenetidin) are of- 
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ten used as substitutes in patients who are allergie to 
salicylates or for some reason are unable to tolerate these 
compounds. The usual dose is 0.3 to 0.6 gm every three to 
four hours. Phenacetin is found in many headache powders 
sold without prescription and for this reason tends to 5e 
frequently misused. Toxicity occurs from ingestion of 
large amounts over long periods, and manifests as methe- 
moglobinemia and sulfhemoglobinemia that cause cyano- 
sis, dyspnea, weakness, and anginal pain. 

Evidence suggests that phenacetin is comparable in 
potency to aspirin as an analgesic, but may be somewhat 
less potent as an antipyretic.? In a few instances, hemo- 
lytic. anemia has been attributed to use of phenacetin.'* 
This anemia may appear in chronic mild form after use of 
large doses of phenacetin, and seems to disappear on 
discontinuation of the drug. More rarely, acute severe 
hemolytic anemia may occur after a single dose of phenace- 
tin in individuals with an inborn glucose 6-phosphate 
dehydrogenase abnormality. Even more rarely, the same 
reaction may occur as an allergy. Phenacetin does not 
appear to cause gastric blood loss in a manner similar to 
that of aspirin. A rare sensitivity reaction is skin rash. 
Many recent reports have linked excessive consumption of 
phenacetin containing analgesics with renal papillary 
necrosis.^ Incontrovertible evidence that phenacetin 
causes nephropathy is lacking. Nevertheless, many clini- 
cians have discontinued the use of phenacetin and phena- 
cetin-containing compounds. 

Acetaminophen has been reintroduced as a substitute for 
phenacetin because of the reduced incidence of methemo- 
globinemia and other toxic reactions. The usual dose of this 
compound is anywhere from 0.3 to 1.0 gm every three to 
four hours. Renal damage following the use of acetamino- 
phen has not been reported, nor is this compound thought 
to cause gastrointestinal hemorrhage. Acetaminophen, 
therefore, is recommended as a long-term substitute for 
aspirin when the latter is contraindicated. The compounc is 
approximately equipotent with aspirin as an analgesic and 
antipyretic. However, it is decidedly less effective than 
aspirin in rheumatoid arthritis and other inflammatery 
conditions. 


Pyrazolones 


Aminopyrine, a highly effective analgesic antipyretic 
and antirheumatic drug, has a reasonably high risk of 
agranulocytosis, making its routine use for chronic pain 
unjustifiable. Phenylbutazone, a congener of aminopyrine, 
relieves pain primarily by anti-inflammatory action. The 
dose varies, but 0.4 to 0.6 gm daily in three divided doses 
produces maximum benefit. The risk of toxicity is the same 
as that of aminopyrine; therefore, the drug should be re- 
stricted to short-term use not longer than one week for 
treating acute tendonitis, bursitis, and gout, and for tidmg 
over patients with rheumatoid arthritis. In patients with 
rheumatoid spondylitis, phenylbutazone has provided 
effective maintenance in doses of 0.1 to 0.2 gm daily, less 
than half the amount needed for other conditions without 
toxicity. 

Oxyphenbutazone, a metabolite of phenylbutazone, was 
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introduced as a compound having approximately equal 
amalgesic efficacy but less toxicity than the parent 
ccmpound. Unfortunately, this does not prove to 5e the 
cese. The usual daily dosage of the compound is 03 to 0.4 
gm divided into three or four doses. The patien: receiving 
phenylbutazone or oxyphenbutazone must be clcsehy moni- 
tcred with frequent hematologic studies to properly deter- 
mine the occurrence of serious side effects neeessitating 
ciseontinuation of the agent. Because of the possibility of 
serious adverse effects and the lack of good evidence 
indicating superior aralgesic potency, pyrazolones are 
rarely if ever indicated for general-purpose use in relief of 


pain. 
Indomethacin 


In terms of the analgesia produced in norrheumatic 
pain, 50 mg of indomethacin has been found to de approx- 
imately comparable to 600 mg of aspirin. However, indom- 
ethacin is recommended exclusively as an anti-inflemma- 
tory agent in rheumatoid arthritis, ankylosing sponcylitis, 
csteoarthritis, and gout. Long-term administration ef this 
drug should be limited because of the substantial irc dence 
af adverse effects on the central nervous system and the 
gastrointestinal tract. It should not, therefore be consid- 
ered for use as a general-purpose analgesic. In the treat- 
ment of rheumatoid arthritis, its intended purpose results 
have been somewhat disappointing. The drug has been 
found to be more effeetive than salicylates ir rel.eving 
pain of osteoarthritis of the hip and other peripheral joints, 
acute gouty attacks, spinal osteoarthritis, and rheumatoid 
spondylitis. Patients should be started on a reg men of 50 
tc 75 mg per day and dosages increased until side effects 


appear. 
Carbamazepine 


Carbamazepine represents a major advance in the treat- 
ment of trigeminal neuralgia, glossopharyngeal neuralgia, 
and other central pain states. The usual starting dose is 100 
mg twice daily, increasing the dosage until relief is 
achieved. Care should be observed as the dese tppreaches 
1 zm/day. The drug is not useful for relieving other types 
of pain, and carries a small risk of serious hematopoietic 
side effects. While depression of the white blood cel! count 
hes been infrequently observed, in a recent clinical trial of 
carbamazepine as an antiepileptic agent, agranuleeytosis 
was not observed and hematopoietic side effects were not 
serious enough to discontinue use in any of the ¿7 patients 
im whom the drug was being evaluated. Carbemazepine, 
therefore should be used for central pain states such as 
those described, and the patient should be examined 
frequently for side effects. 

In patients who do not tolerate carbamazepine well, 
phenytoin may relieve the pain of tic douloureug or other 
central pain states. In addition to carbamazepine or phe- 
nytoin, one may use the combination of amitr-ptyline 
hydrochloride and fluphenazine hydrochloride. The ami- 
tr ptyline hydrochloride is started at 25 mg three times a 
dey and increased to a total of 100 or 150 mg per day. The 
fuphenazine hydrochloride is started at 1 mg onee or twice 
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a day and increased to somewhere between 5 and 6 mg/ 
day. 


Ibuprofen 


Ibuprofen, a phenylproprionic acid derivative, has been. 


marketed in the United States for the last year or so. In 
recommended dosage, its anti-inflammatory effects in 
rheumatoid arthritis are less than those provided by full 
doses of aspirin. At low dosages, ibuprofen is analgesic, but 
seemingly without anti-inflammatory effect. Compared 
with aspirin, complaints of gastrointestinal distress are 
reduced and occult bleeding is diminished. Exacerbation of 
peptic ulcer has been reported and headache and altera- 
tions in hepatic function tests have been noted. Visual field 
defects and decreased visual acuity have been reported. 
The recommended dose for the symptomatic treatment of 
rheumatoid arthritis is 900 to 1,600 mg/day. Because the 
drug is expensive and its efficacy and safety for long-term 
therapy are still incompletely established, it cannot be 
recommended as a substitute for aspirin in the routine 
management of chronic pain. Other drugs related to 
ibuprofen have very recently appeared on the market, and 
the safety and efficacy of this new class of agents will be 
evaluated through clinical experience within the next few 
years. 


WEAK NARCOTIC AGENTS 
WITH LOW ADDICTION POTENTIAL 
Codeine 


If one excludes aspirin, codeine is the most widely used 
oral analgesic and is generally accepted as the standard of 
comparison for the drugs in its category. Prolonged use of 
codeine in the dose of 65 mg or more every four to six hours 
for several months is associated with relatively little risk of 
significance of narcotic dependence. Tolerance does 
develop, however, requiring an increase in dosage to 
provide continuing relief. The incidence of codeine abuse 
among addicts is relatively small, as is the incidence of 
serious side effects from the drug. The low incidence of 
abuse should be contrasted with the frequent use and easy 
availability of the drug in order to dispel addiction-abuse 
fears. 

Codeine is capable of producing all the adverse effects 
characteristic of narcotic analgesic drugs, including 
nausea, vomiting, sedation, and dizziness. These effects 
are mere often observed in ambulatory patients than in 
those confined to bed. Although 60 mg of codeine can 
measurably depress respiration, the degree of depression is 
of little clinical significance. A relatively small incidence of 
serious side effects, together with low cost, makes codeine 
superior to other analgesics with low addiction potential. 
This drug is recommended in preference to new, relatively 
untested drugs for the treatment of moderate pain that 
shows minimal response to nonaddictive agents. 


Propoxyphene 


Propoxyphene has enjoyed widespread popularity 
because it is said to have the same analgesic potency as 
codeine without addiction potential and without signifi- 


Analgesic Drugs for Pain—Halpern 865 


her 


| 





- cantly lower incidence of undesirable side effects. Recent 

















clinical trials have suggested that this product is difficult 


to distinguish from placebo in analgesic potency '^ This 
information is somewhat surprising, considering propoxy- 
phene's great popularity in recent years. Administration of 


' propoxyphene in dosages of 65 mg four times a day for 


several months does not produce drug dependence; 
however, larger doses (600 to 825 mg of the drug daily for 
eight weeks) can cause a slight but significant abstinence 
syndrome on withdrawal. Dosages up to 2.4 gm/dzy have 
been associated with a significant incidence of withdrawal 
symptoms. Propoxyphene, 32 mg or 65 mg, is also available 
in compounds with 227 mg of aspirin, 162 mg of phenace- 
tin, 32.4 mg of caffeine, and 50 mg of propoxyphene 
napsylate in combination with 325 mg of acetaminophen. 
Although propoxyphene has been classed as nonaddictive 
and does not come under the preview of narcotics laws, 
dependence may occur with repeated administration in 
higher dosage. In view of these considerations and the 
greater cost of the drug than that of aspirin and codeine, as 
well as the lack of convincing evidence of superior 
analgesic potency, there seems to be little to reeommend 
the drug for routine use. Propoxyphene may be useful for 
patients with moderate pain who are unable to tolerate 
codeine-aspirin combinations, and acetaminophen may be 
useful for patients who do not tolerate aspirin very well. 


Pentazocine 


Pentazocine, a benzomorphan derivative with opioid 
antagonist action, is a relatively new analgesic that has 
been widely used because it can be taken orally. It is said to 
be devoid of addiction potential and produces fewer side 
effects than other narcotics. Oral doses of 50 mg are about 
equivalent to 60 mg of codeine. Side effects have been 
reported to occur. These include increases in blood pressure 
and heart rate, sweating, dizziness, light-headedness, 
nausea, and respiratory depression. Although the incidence 
of physical dependence is less with pentazocine than with 
other narcotics, reports of pentazocine dependence have 
been numerous. Among patients with chronic pain seen at 
the University of Washington pain clinic, the incidence of 
pentazocine addiction is low, but self-administration of 
doses up to 3,000 mg/day has been observed. Despite these 
potential shortcomings, pentazocine constitutes an impor- 
tant addition in the pharmacologic armamentarium and 
for the relief of pain. 

This drug should be used with caution in patients who 
have received high doses of potent narcotic analgesics 
administered for long periods of time that are acting 


. during the time of an intended course of (pentazocine) 
>< therapy. - 


POTENT NARCOTIC AGENTS 
WITH HIGH ADDICTION POTENTIAL 
Morphine and Related Compounds 


The beneficial actions of morphine in the treatment of 
refractory intense pain are well known. Significant disad- 
vantages and undesirable side effects complicate the 
management of pain with this and related drugs. Many of 
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the actions of morphine on the central nervous system can 


be classified as adverse. Unwanted sedation, mental cloud- 
ing, inability to concentrate, lethargy, impairment of , 
mental or physical performance or both, constipation, 
nausea anc vomiting, tolerance, physical dependence, and 
suppression of cough may occur. These may or may not be 
desirable econcomitants of analgesia with this drug, de- 
pending on the setting as well as the reasons for which the 
drug is used. In a chronic pain patient who could otherwise 
maintain a normal life-style, impairment of mental and 
physical performance is an undesirable action. In terms of 
the fearful, apprehensive patient who is about to undergo 
surgery, general impairment of mental and physical 
performanee may be a useful adjunct and the reason for 
preanesthetic medication. 

Affective changes produced by morphine are not always 
perceived as pleasant; some patients experience untoward 
reaction such as anxiety, fear, or dysphoria. Nausea and 
vomiting frequently occur. Dizziness, respiratory depres- 
sion, and constipation are among the most common adverse 
effects. The development of tolerance and physical depen- 
dence and the spectre of uncomfortable withdrawal limit 
the utility of this agent for long-term management. For 
these and other reasons, the search for more effec- 
tive analgesic agents with fewer side effects has con- 
tinued, developing a varied group of strong analgesic drugs 
(Table 2). 

The differences between morphine and its semisynthetic 
and synthe-ie related agents have been overestimated. The 
recent crisis produced by increased heroin abuse tends to 
reinforce the unbiased belief that one opioid is more 
analgesic cr euphoriant or both than another. In equal 
analgesic doses, most of the agents in Table 2 produce 
approximately the same incidence or degree of unwanted 
side effects, including euphoria. However, some patients 
may exhibit side effects with one drug and no side effects 
or different side effects with another. For these reasons, 
morphine surrogates are useful and a welcome addition to 
the fight against pain. 

Pain that does not respond to oral administration of 
codeine with or without aspirin should be evaluated for 
possible treatment with an opioid drug. The management 
of severe intractable pain due to inoperable or recurring 
cancer becomes an exacting exercise involving a succession 
of therapevtie agents to maintain the patient in comfort. 
Physical dependence and tolerance occur whenever a 
narcotic is given in therapeutic dosages under these condi- 
tions. But, in patients with a painful terminal illness, 
concern abeut addiction should be set aside in favor of 
fulfilling the primary obligation to ease the pain. In this 
situation, however, patients are likely to receive more 
medication than is commensurate with integration of 
personality maintaining relationships with the family, 
and keeping whatever level of function is desired by the 
patient. One must be conservative, keeping the amount of 
opiate analzesic as low as is consistent with pain relief. 
Very helpful in this regard is the use of local or regional 
nerve conduction block with local anesthetic agents. 

Thus, with these and other behavioral techniques, doses 
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E Morphine and Its Congeners 
Mc phine -5 Relatively high 
-5 


Pantcpor, Omnopon 
Dilaudid, Fymorphan 


Pasaveretum 


Numocrphaa 


Tiserphine hydrochloride (antagonist)* 
Meoxone hydrochloride (antagonist) 


Nalline 
Narcen 


" Synthetic Anaigesics of the Morphinan Series 


Racemorphan hydrobromide 
Le-orphanol tartrate 


Dromoran 
Levo-Drorroran 


Dextromethorphan hydrobrcmide Many couch mixtures A None 


Le-allorphan tartratet Lorfaa 


Synthetic Analgesics of the Benzomorphan Series 


Phenazocine hydrobromide 
Peatazocine 


Prinadol 
Talwin 
‘Cyclazocine Not availacle 
ynthetic Analgesics c 
Demerol 
Leritine 





Meperidine hydrochloride 
anileridine hydrochloride 
Piminodine esylate 
»lphaprodine hydrochloride 


Nisentil 
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Alvodine ehanesulfonate è 2-4 


Duration 
of Action 


Approxi 


Adult Dose Abuse 


Liability 


10 4 
15 4 Relatively hig 
1.5 4 


Similar to morphine 
None 
None 


5 Similar to morphine 

2-3 4-5 Similar to morphine 

xm None 

2-4 Similar to morphine 
Substantially less 


than morphine 
None 


Similar to morphine 
2-3 Similar to morphine 
Similar to morphine 


Very short Similar to morphine 


Analgesics of the Diphenylpropylamine (Met! 


Mehadone hydrochloride Dolophins, Adanon, 
Althose, Amidone, 
Westacone 


D!pipanone hydrochloride Pipadone ‘British) 


5 
Deztromoramide tartrate Palfium, Dimorlin 4-5 imilar to morphine 
4-5 


Feetanyl citrate Sublimaz= 


Similar to morphine 


4- Similar to morphine 
6 
0.2 Similar to morphine 


Phenothiazines 


Mehotrimeprazine Levoprome 


***o- used for analgesia. 
Tvo-analgesic activity. 

~ twew little analgesic activity at any dose. 
$Simgle dose; longer in tolerant individuals. 


of 3zreotie drugs can be kept low as long as possible. 
Narestics should be reserved until nonnarcotic drugs, ether 


druze, and other types of therapy no longer previde 
adejrate relief. 


Percodan 


Pescodan, a mixture containing oxycodone hydrochloride 

and aomatropine aspirin, phenacetin, and caffeine, is a 
synthetic narcotic analgesic related to dihydrocodemone 

and is subject to control under federal narcotic reguletions. 

Asar analgesic, 10 to 15 mg of Percodan postoperatively is 

the eeuivalent of 10 mg of morphine intramuscularly ar 120 

mg o codeine postoperatively. After oral administration, 

[c the analgesic effect begins within 10 to 15 minutes, peaks 
| at minutes, and persists for three to six hours. The drug 
is eful in moderate to severe pain arising from bursitis, 
injemes, dislocation, fractures, neuralgia, and postopera- 
tive nd postpartum pain. Side effects may include dizzi- 
ness, headache, weakness, nausea, vomiting, and eonstipa- 
tior. Urticaria and rash have been observed in patients 
whe zre hypersensitive to other opium alkaloids. Cardiac 
and sespiratory depression observed are compzrable to 
that seen after codeine. The incidence of side effects is 
somewhat lower than that seen after comparable doses of 
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4-5 None 





morphine. 

The tolerance and addiction potential of Percodan was 
reported by the manufacturer to be less than that of 
morphine, yet greater than that of codeine. The drug 
efficacy study of the National Academy of Sciences 
Nationa! Research Council considered the addiction poten- 
tial of Percodan to be equivalent to that of morphine. We 
find the risk of addiction greater than that attributed to 
morphine for the following reasons: oxycodone hydrochlo- 
ride, a synthetic codeine derivative, is compounded with 
aspirin, phenacetin, caffeine, and homatropine and is 
promoted by the manufacturer as an aspirin-phenacetin- 
caffeine with codeine equivalent but without the codeine. 
This practice leads the physician to prescribe Percodan as 
freely as he did other aspirin-phenacetin-caffeine with 
codeine formulations. In terms of analgesie response and 
patient aeceptance, Percodan should be thought of as an 
effective, orally active morphine-like agent with fewer side 
effects than morphine, but with equal addiction liability. 
Although true addiction to codeine in patients with pain is 


relatively rare, addiction to Percodan has been observed. 


with some regularity at the pain clinic of the University of 
Washington Hospital in Seattle. 


Although no evidence exists suggesting that Pereodan - 
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provides a therapeutic advantage sufficient to offset its 
abuse or addiction potential, the drug is a useful, orally 
active medication, especially for acute transient pain 
relief. Since it is our belief that short-acting pain medi- 
cations are not justifiable for continued use in chronic pain 
situations, we cannot recommend that the use of Percodan 
be continued past the initial phases of treatment for pain. 
Percodan, though useful, cannot be recommended as a drug 
of choice. 

Pereodan is best considered as orally administered active 
morphine and should not be dispensed as freely as if it 
were codeine. 


Management of Narcotic Dependence 
With Methadone Hydrochloride 


In addition to its efficacy as an oral analgesic in 
managing chronic pain, methadone hydrochloride provides 
unique benefits in addicted patients in whom a narcotic is 
to be withdrawn. It is also quite useful for the treatment of 
terminal cancer pain patients in that it is easy to reduce 
the dosage to that providing reasonable pain relief and 
improved psychological function while attending to the 
unmasked pain by use of a local anesthetic block. At times, 
the prudent use of tricyclic antidepressant drugs is helpful 
in further selection of narcotic dosage. 

The method for methadone substitution-withdrawal is 
fairly simple. The patient is observed and if significant 
withdrawal symptoms appear, 15 to 20 mg of methadone 
hydrochloride is given orally. The patient is evaluated at 
the end of four hours, and if withdrawal symptoms are still 
present or exacerbated, an additional 15 to 20 mg is given 
orally. After four hours, the procedure may be repeated at 
four hourly intervals until the patient is free of withdrawal 
symptoms. 

Once the patient has been free of withdrawal symptoms 
for 24 to 36 hours, programmed detoxification can begin. 
The stabilization dose can easily be calculated by totalling 
the number of milligrams of methadone required over a 24- 
hour period to keep the patient free of withdrawal symp- 
toms. This amount may be given as a single oral dosage or 
may be divided and given at intervals each day. One can 
also approximate the amount of the stabilization dose from 
the patient’s medical record. Usually, 10 mg of morphine 
sulfate, 75 to 100 mg of meperidine hydrochloride and 2 mg 
of hydromorphone hydrochloride require substitution of 7.5 
to 10 mg of methadone hydrochloride postoperatively. 

In patients who remain free of withdrawal symptoms for 
a 24-hour period on a stabilization dose of methadone, 20% 
of the daily dosage can be omitted each succeeding day 
until the patient receives no more. Should the patient have 
adverse responses to such a rapid reduction of dosage, a 
lesser percentage may be chosen. Although rhinorrhea and 
mild withdrawal symptoms may develop, this method 
completely avoids the usual agitated withdrawal and 
allows safe detoxification of even the most severely ill 
patient. Narcotic addicts in whom the narcotic is not to be 
withdrawn can be maintained free of withdrawal symp- 
toms by maintenance doses of methadone. 

Although methadone maintenance is still experimental 
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in the United States, its efficacy has been established and 
its benefits clearly outweigh its hazards. However, it 
should be emphasized that the maximum benefit from this" 
kind of therapy can be obtained only in a setting in which 
adequate psychiatric, social, and vocational programs 
provide a sound therapeutic milieu specifically appropriate 
to the needs of the street addict. The use of methadone 
maintenance in a narcotic addict is not without philoseph- 
ical as well as legal problems if the physician does not have 
adequate time to provide the other necessary components 
of an adequate and appropriate program for these 
people. 


OTHER DRUGS 


In addition to analgesic drugs, sedative-hypnotic, anti- 
anxiety, antidepressant, and tranquilizer medications may 
be of use. The blockade of depression and anxiety can alter 
patient’s interpretation of painful stimuli as well as 
produce alterations in behavior. Sedative-hypnotic and 
antianxiety agents are associated with the development of 
tolerance and physical dependence. Chronic use and addic- 
tion to these agents may increase pain behavior in a given 
situation. Frequently, detoxification from  sedative- 
hypnotie and antianxiety drugs is required to improve the 
patient's affect and provide better control of pain. A list of 
drugs and appropriate relative potencies for substitutions, 
stabilization, and withdrawal using phenobarbital as a 
long-acting agent during detoxification is found in Table 3. 
One must be cautious in correctly estimating tolerance for 
each patient and providing enough substituted phenobar- 
bital to prevent agitation and the occasional fatal grand 
mal withdrawal seizure and yet not subject the patient to 
overdose. 

The method of estimating tolerance is simply to provide 
200 mg of pentobarbital orally, repeated at 2!o-hour inter- 
vals until the patient shows nystagmus, slurred speech, or 
sleep. Using the estimated relative potency table (Table 3), 
one gives phenobarbital postoperative at 30 mg/day. 100 
mg of pentobarbital, used to produce sleep. The total 
dosage of phenobarbital so calculated may be given in 
divided doses over a day when tolerance of 300 to 500 mz of 
pentobarbital is determined and the danger of seizure 
activity and the relative necessity of substitution therapy 
is relatively low (1096). At doses above 1 gm of pentobarbi- 
tal, the incidence of seizures during withdrawal is close to 
100%. 





Table 3.—Equivalent Dosages of Some Sedative-Hypnotic 
Drugs and Phenobarbital 






Postoperative 
Generic Name Dose 











Whiskey 3-4 oz 
Phenobarbital 30 mg 
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Nonbarbiturate Sedative 
and Antianxiety Agents 


Frequently, patients undergoing detoxification pro- 
eedures require secation and antianxiety medieat:on. The 
usual antianxiety medication, diazepam, has been Ending 
less and less favor in the management of chronic pain. It 
appears to intoxicate the patient rather than to reduce 
anxiety. Tolerance and physical dependence seem to be a 
frequent problem in chronic pain patients. Withcrawal 
from diazepam is rarely expressed as hyperexcitability and 
seizures. However, the patient may become emotionally 
labile, insomniac, anorexic, and quite jittery. In addition 
there is evidence that most sedative hypnoties are 
hypoalgesic; that is, they actually increase the intemsity of 
pain. 

Recently, hyperalgesie properties for meprobamate have 
been deseribed. Chronie use of sedative hypnotic drugs 
sueh as diazepam, meprobamate, or any of the short-acting 
barbiturates has been observed to intensify depression in 
chronic pain patients who are depressed because of the 
chronicity of their pain problem. The detoxification proce- 
dure described above seems to rapidly reverse that depres- 
sion, producing elevation of mood and personality changes 
within the first four or five days of the detoxification 
precedure. The use of tricyclic antidepressants, ie, dorepin 
hydrochloride, helps this picture considerably. 

Frequently, patients undergoing detoxification pro- 
cedures require secaticn and antianxiety medieation. 
Hewever, the use of any of the agents listed in Table 3 is 
inappropriate, since they are members of the same class of 
drug and will prolong the detoxification procedure. Thus, 
dipnenhydramine or hydroxyzine hydrochloride may be 
used to provide sedation and even sleep. Given every four 
hours, 50 mg of hydroxyzine hydrochloride will deerease 
the patient’s anxiety ard improve his tolerance te the 
witadrawal procedures; 100 mg administered postepera- 
tively may be used to induce sleep. As mentioned, these 
drugs are especially useful during detoxification from 
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sedative-hypnotic drugs where barbiturates or substances 
that have cross-tolerance to barbiturates cannot be used 
without complicating the detoxification procedure. 


COMMENT 


Mos patients with mild pain ean be made comfortable 
with plain aspirin. Special aspirin preparations or other 
proprietary mixtures are little better than aspirin and are 
more costly. Their use should be reserved for patients who 
cannot tolerate aspirin. | 

Patients with moderate pain who do not respond to the 
nonadeictive analgesics usually derive sufficient benefit 
from aspirin compounded with small amounts of codeine or 
an agent of similar potency. The new, low-addiction- 
potential analgesics are more expensive and not demon- 
strably superior to codeine, and therefore should be 
reserved for patients who tolerate codeine poorly. The use 
of nareotic analgesics should be reserved for patients in 
acute, severe, intense pain. For chronic benign pain, the 
use of marcotic analgesic drugs for periods longer than four 
to six weeks will frequently produce problems of intensifi- 
cation of depression, habituation, tolerance, physical 
dependence, and fear of withdrawal, and may lead patients 
back to the physician’s office with complaints of “chronic 
pain.” 


Nonproprietary Names 
and Trademarks of Drugs 


Amitriptyline hydrochloride— Elavil. 
Carbamazepine—Tegretol. 

Carbaspirin calcium—Calurin. 

Dextromoramide tartrate— Palfiwm, Dimorlin. 
Doxepin hydrochloride—Adapin, Curatin, Sinequan. 
Ibuprofea—Motrin. 

Mefenamic acid—Ponstan, Ponstel. 

Phenazocine hydrobromide—Prinadol. 

Racemor»han hydrobromide—Dromoran. 

Salicylate choline—Arthropan. 
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Symposium on Pain 


Diagnostie, Prognostic, 


and Therapeutic Nerve Blocks 


Bruce A. Levy, MD 


e During the past three quarters of a century, nerve blocks 
have been used with varying success as a primary treatment 
technique for patients with acute and chronic pain. However, 
practicing dolorologists soon realized that, in certair individ- 
uals, anesthetic blocking of noxious, peripheral afferent sensa- 
tions did not always ameliorate pain complaints and at times 
even exaggerated them. The recent advent of the multidiscipli- 
nary approach to the management of pain, including neurosurgi- 
cal procedures, new drugs, electrical stimulation and psychoso- 
cial intervention, has helped to clarify the indications for, 
limitations of, and disadvantages of the use of nerve blocks. The 
purpose of this article is to place nerve blocks in proper per- 
spective and to define their role among the many methods cur- 
rently available for the evaluation and control of severe pain. 

(Arch Surg 112:870-879, 1977) 


erve blocks, or analgesie blocks, whereby a local an- 
esthetic or neurolytic agent is injected near or into a 
nerve or nerves or into pain-sensitive structures, have 
been used to treat patients with acute and chronic pain 
since this mode was introduced into clinical practice in 
1900.' For many years, these procedures were used empir- 
ically and, at times, haphazardly, resulting in serious mis- 
conceptions about their efficacy and often producing poor 
results.^5 During the past quarter of a century, numerous 
laboratory and clinieal studies have provided new infor- 
mation that sheds light on the basis of nerve blocks and 
have defined more precisely their clinical usefulness and 
applications.*"' It is the purpose of this report to place 
nerve blocks in proper perspective and to define their role 
among the many methods currently available for the con- 
trol of severe acute and chronic pain. 


FUNDAMENTAL CONSIDERATIONS 
Bases for Use 


The bases for the efficacy and utility of nerve blocks in 
patients with severe pain is the interruption cf specific 
sensory (particularly nociceptive or pain) nerves, sympa- 
thetie motor nerves, and somatomotor nerves. Sensory 
blockade relieves pain, interrupts the afferent limb of ab- 
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normal reflex mechanisms that may be contributing to the 
physiopathology of the pain syndromes, and isolates an 
abnormal peripheral focus of noxious stimulation. Block of 
sympathetic pathways will eliminate the inereased vaso- 
motor, sudomotor, and visceromotor hyperactivity that 
often contributes to the physiopathology of certain pain 
syndromes such as the reflex sympathetic dystrophies and 
visceral pain. Block of somatomotor nerves relieves muscle 
spasm, which is often associated with musculoskeletal dis- 
orders. By using low concentrations of local anesthetics, it 
is possibl= to block the small myelinated A delta fibers and 
the amyelinated C fibers, some of which are involved in 
nociception, without blocking motor function. Moreover, it 
has been recently shown that the preganglionic efferent 
sympathetic B fibers are blocked by concentrations of local 
anesthet ec that are one-third those required to block the C 
and A delta fibers.’ 

By producing one or more of these effects, there is often 
prompt relief of pain and elimination of the physio- 
pathology. This is brought about by an almost enigmatic 
phenomenon-the fact that beneficial effeets outlast by 
hours, days, and sometimes weeks the transient inter- 
ruption 5f nerve impulses with local anesthetics. It has 
been suggested that the block of sensory input for several 
hours br-ngs about a cessation of the self-sustaining aetiv- 
ity of the neuron pools in the neuraxis, which are consid- 
ered to be responsible for some chronic pain states." 


indications 


Diagnostic Blocks.—Properly applied, nerve blocks may 
be useftl in: (1) helping to ascertain the specific nocicep- 
tive ("pain") pathways; (2) helping to define the mecha- 
nisms o= the chronic pain state; and (8) aiding in the dif- 
ferential diagnosis of the site of the pain. For example, 
nerve blocks help to differentiate true trigeminal neu- 
ralgia f-om atypical facial neuralgia, neuralgia involving 
the third division of the trigeminal nerve when pain is 
limited to the angle of the jaw from glossopharyngeal or 
vagal neuralgia with similar pain reference, and pain due 
to visceral disease from pain of somatic origin. 

Examples of the latter are patients complaining of 
chest pain, epigastric pain, or suprapubic pain. Block of 
those irtercostal nerves that supply the area of the chest 
wall where pain is felt will relieve completely pain due to 
somatic tissue or chest wall disorders, but will have little 
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viscera. On the other hand, cervicothoracic sympathetic 
block (extending from the intermediate cervicel sympa- 
thetic ganglion to the fifth thoracic sympathetic ganglion) 

* will completely relieve the pain of myocardial Gisease or 
other thoracic visceral origin, but not that due to sermatic 
disorders. Similarly, pain in the suprapubic region -hat is 
rel eved by block of the lower two thoracic and first and 
second lumbar spinal nerves suggests that its cause is in 
the abdominal wall, rather than being a referred pain 
from the pelvic viscera, which are supplied by the m ddle 
three sacral segments. 

Prognostic Blocks.—Prognostic blocks are useful to pre- 
dic the effects resulting from prolonged interruption, ei- 
ther by injection of a neurolytic agent or by a neurcsargi- 
cal operation. Moreover, prognostic blocks afford the 
patient an opportunity to experience the numbness and 
other side effects that follow surgical section or neurdlytic 
blek, and thus help the patient decide whether or not to 
undergo the procedure. Recent clinical evidence reperted 
by our colleague Loeser”? suggests that this tool has cer- 
tain limitations in predicting the long-term effects of spi- 
nal rhizotomy. A retrospective analysis of 45 patients who 
obtained complete relief from several prognostic blocks 
anc subsequently underwent rhizotomy revealed that 63% 
obtained relief during the first three months, but the bng- 
term follow-up study showed that only 28% had persistent 
relief, even though the analgesia produced by the rhizot- 
omy persisted. 

The reasons for the recurrence of pain are not clezr but 
these data do emphasize that one must be carefu_ in mak- 
ing a decision for rhizotomy on the basis of a transient 
preznostic block. In patients in whom trigeminal rh zot- 
omy is being considered, it is advisable to carry out an al- 
cohol block of the sensory root or of the second or third di- 
vision or both to achieve interruption for 1 to 1% years, 
and thus better predict the effects of surgical sectior. 

Therapeutic Blocks —Therapeutic blocks can be achieved 
wit either a local anesthetic or a neurolytic ageat. Local 
anesthetic blocks are useful in the temporary manage- 
meat of very severe pair due to musculoskeletal and vis- 
cera] disorders and severe postoperative pain. For ex- 
ample, in a patient with severe pain from a herniated 
dis, continuous segmental (L-1 to S-2) peridural bloek not 
only completely relieves the pain, but it eliminates the re- 
flex muscle spasm, and thus enhances the efficacy of trac- 
tion and other more definitive conservative therapeutic 
mezsures. 

S milarly, patients with very severe, excruciating vis- 
cersl pain not amenable to narcotic analgesics cam be 
trested with temporary blocks. Such indications include 
acute pancreatitis, myocardial infarction, ruptured peptic 
ulcer, and renal or biliary colic. Repeated blocks with local 
anesthetics are especially useful in the definitive manage- 
mert of causalgia and other reflex sympathetic dvstro- 
phies, and chronic pain syndromes involving a 3el?-sus- 
taiming activity of neuron pools in the neuraxis. In such 
diserders, the relief o? pain and associated symptoms usu- 
ally outlasts the pharmacological effect of the bleck, and, 
if started early, a series of blocks produces permanent 
cure. 
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phenol involve the intentional destruction of a nerve or 
nerves for a period of time to produce prolonged effects. If 
the nevrolytic agent is injected into a subarachnoid space, 
it will destroy the nociceptive fibers in the dorsal route 
proximal to the spinal ganglion, and thus produce perma- 


nent interruption of some or all of the affected axons and * 


simula*e surgical rhizotomy. Similarly, injection of alcohol 
into the Gasserian ganglion destroys many or all of the 
nerve eell bodies, and consequently produces permanent 
interruption. 

Such prolonged or permanent effects are dependent on 
the corapleteness of the destruction of the nerve roots or 
ganglien cells by the neurolytic agents. The use of neu- 
rolytie 5locks should be limited to the control of pain due 
to inoperable or recurrent cancer, trigeminal neuralgia, 
and otker chronic pain states in patients in whom neuro- 
surgical operations are contraindicated and relief is 
unobta. nable by other methods. 


Requisites to Optimal Results 


In order to obtain good results with nerve blocks, it is 
essential to adhere to certain basic principles that were 
originaly developed a quarter of a century ago by Bo- 
nica,’* who has repeatedly emphasized their importance 
since tbLen.'? 1415 

The frst is that the physician using this method must be 
willing to devote the necessary time and effort to examine 
the pat ent and to confirm the diagnosis. Experience has 
shown ‘hat this is essential even if the patient is referred 
by a highly competent colleague who has already made the 
diagnosis. A detailed history and thorough physical exam- 
ination not only provide additional information, but also 
afford tne opportunity to become acquainted with the pa- 
tient, t» investigate his or her personality, and, most im- 
portant. to establish rapport with and win the confidence 
of the »atient. A careful neurological examination not 
only provides useful information, but will constitute a 
base lire in evaluating the effects of the block. These are 
basic principles of medical practice that apply to all pa- 
tients, but particularly those who have complex pain prob- 
lems. 

Once 3 tentative diagnosis has been made, the adminis- 
trator must decide whether the blocks are going to be used 
to gain nformation, to predict the effects of prolonged in- 
terruptin, or for therapy. It is essential to avoid the hap- 
hazard use of this tool, because this may cause more harm 
than gcod. Finally, the administrator of the block must 
have thsrough knowledge of various pain syndromes and 
their mechanisms and the pain pathways involved. 

Another important requisite related to the above is that 
the indiridual must be highly skilled in carrying out the 
most appropriate nerve block procedure and know thor- 
oughly the immediate and long-term effects of the agents 
used. Petients with chronic pain are not good subjects in 
whom t5 practice nerve blocks. The skill should be ac- 
quired ia the application of nerve blocks for surgical and 
obstetri- anesthesia, because these patients, in contrast to 
the chronic pain patient, have not been suffering and can 
be adequately premedicated for the block. It deserves 
reemphasis that, in patients with chronic pain, nerve 
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ES 1 : blocks must fe Performed carefully with meticulous at- 
= tention to anatomic detail, and with utmost gentleness. 


An important requisite is to inform the patient what is 
going to be done, how it will be done, and what is to be ac- 
complished with the procedure. If the patient does not re- 
alize beforehand that the procedure is only to gain infor- 


- mation and will provide only temporary relief, he or she 


may be disappointed prematurely and will not return for 
further treatment. 

If the block procedure is to be done for diagnostic or 
prognostic purposes prior to permanent interruption, it is 
essential to localize exactly and precisely the involved 
nerve or nerves. This can be accomplished by eliciting 
paresthesia, by checking the position of the needle roent- 
genographically with or without prior injection of a 
contrast medium, or by the use of a nerve stimulator. 
Moreover, in using diagnostic or prognostic blocks, three 
essential principles must be adhered to: (1) the injection of 
small amounts (1 to 3 ml) of solution to avoid diffusion to 
adjacent segments, and thus preclude misleading infor- 
mation; (2) no decision should be made until three or more 
blocks produce consistent responses; and (3) it is best to 
use local anesthetics of different duration and to correlate 
the duration of the block with the duration of subjective 
pain relief. The use of “placebo” block may be added to 
help in determining the diagnosis. 

During and following the block, it is essential to care- 
fully assess the results. Observation of the reaction of the 
patient to the insertion of the small needles, the forma- 
tion of intracutaneous wheals (for cutaneous analgesia), 
and other parts of the procedure help in evaluating the pa- 
tient’s reaction to noxious stimuli (ie, the patient’s pain 
threshold). Following the block, it is essential to ascertain 
whether the nerve pathways have been interrupted by re- 
peating the neurologic examination. 

Once it is established that the procedure has interrupted 
the intended nerves, its efficacy in relieving the pain must 
be carefully assessed. This may require observation for 
from a few hours to several days or weeks. The amount, 
type, and duration of relief obtained should be carefully 
noted and recorded on the patient’s chart. In addition to 
observation by the physician, the results should be eval- 
uated by the patient and his or her family if they are 
available, and, most important, by the nursing staff. 

It is important that all concerned fully appreciate the 
fact that nerve blocks are not a panacea and have limita- 
tions in helping to make the diagnosis. While thev are ef- 
fective and have advantages in a significant percent of 
properly selected patients, it is essential to use the results 
of blocks within the framework of all the other informa- 
tion obtained. To make a final diagnosis solely on the re- 
sults of one or even several blocks is hazardous and may 
cause the patient to undergo a useless, destructive oper- 
ation. 

Finally, it is essential that the patient and the physi- 
cians realize that these procedures produce side effects 
that may cause potentially serious complications. There- 
fore, the administrator must carry out procedurally all 
prophylactic measures against undesirable side effects. An 
absolute requisite is that no block, other than infiltration 
of 3 to 5 ml of local anesthetic into superficial parts of the 
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tive equipment ready for immediate use. This should in- 
clude an intravenous infusion started before the prace- 
dure is initiated so that it is available for prompt 
administration of drugs to combat systemic reaction, arte- 
rial hypotension, or high spinal anesthesia—the three ccm- 
plications that are most likely to get the patient into 
trouble. 

Systemic toxic reactions with associated convulsions re- 
quire immediate treatment with artificial ventilation with 
100% oxygen and intravenous injection of 60 to 80 mg of 
succinylcholine chloride, which will promptly stop the con- 
vulsions and thus facilitate artificial ventilation to obviate 
asphyxia. Since the effects of this drug last only three to 
five minutes, it should be promptly followed by 5 mg of 
diazepam administered intravenously, and this repeated 
until the central nervous system electrical hyperactivity is 
eliminated. Arterial hypotension requires rapid infus:on 
of fluids and a vasopressor, such as 15 mg of ephedrine ad- 
ministered intravenously and 35 mg intramuscularly. 

Total spinal anesthesia is treated by artificial ventila- 
tion, maintenance of blood pressure with vasopressors and 
fluids, and prompt removal of 10 to 15 ml of cerebrospinal 
fluid by another person skilled in lumbar puncture. With- 
drawal o? this amount of fluid will remove most of the 
drug that is still in the fluid, and thus reverses the anes- 
thetic precess more rapidly. 


Agents 


Thorouzh knowledge of pharmacology and optimal con- 
centrations of these agents are required for their proper 
use. For diagnostic and prognostic purposes, short-acting 
agents may be used, but for therapeutic action, long-last- 
ing agents such as bupivacaine and etidocaine are desir- 
able. The latter two drugs produce analgesia and sympa- 
thetic blockade for four to eight hours or longer. 

For prolonged blocks (lasting weeks or months), neu- 
rolytic agents such as ethyl alcohol and phenol are used. 
Ethyl alcohol is used in a 50% concentration aqueous selu- 
tion or as 95% absolute alcohol. Phenol is given in a 5% to 
10% concentration aqueous solution or 5% to 7% in glycerin 
or iophendylate injection solution. Unfortunately, if a 
neurolytic agent is injected near a somatic spinal nerve, a 
postinjeccion neuropathy with neuralgia (ie, pain aleng 
the distribution of the nerve) may follow, and in some in- 
stances, this produces more discomfort than the origimal 
painful disorder. Neurolytic blocks should not be at- 
tempted by physicians who have not acquired extensive 
experience under the supervision of an expert. 

Ammonium sulfate in concentrations of 0.75% to 1% was 
introduced many years ago with the claim that it was ef- 
fective ir producing prolonged block and pain relief with 
little or no neuropathy." Extensive experience in this 
country prompted most physicians to discard it. About a 
decade ago, Dam" reported successful use of higher con- 
centration of ammonium sulfate for treatment of mul- 
tiple, aeute, and chronic painful conditions with good re- 
sults. Mere recently, Miller et al' have reported good 
results fcllowing intercostal block with ammonium sultate 
for posttaoracotomy pain. 
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Fig 1.—Myofascial pain syndromes of shoulder and arm. X isdicates location of trigger areas; black 
area, ‘essential zone" of pain (ie, pain is resent in all patierts); and stippled area (‘‘spill-over zone" 
of pain), pain present in some patients (rom Travell J, Riszler SH, Postgrad Med 11:425, 1952). 


ROLE OF SPECIFIC BLOCKS 
Local Infiltration 


Infltration of dilute solutions of local anesthetics alone 
or in combination with a long-acting corticoid compound 
such as methylprednisolone acetate is a simple and highly 
effective method of managing myofascial pain syndromes 
and ovher musculoskeletal problems. Myofascial syndromes 
are a group of disorders characterized by the presence of a 
trigger point in one of the muscles or connective tissues, 
togetaer with a specific syndrome of pain, muscle spesm, 
tenderness, stiffness, limitation of motion, and, cccasion- 
ally eutonomic dysfunction in an area of reference that is 
usuzly at some distance from the trigger point. These dis- 
turbaaces have been previously described as myalgia, myo- 
sitis, ibrositis, fibromyositis, fasciitis, and muscular rkeu- 
mat sm, among others. They are especially important 
because of their frequency and because they are often 
misciagnosed. 

Thee conditions are most frequently seen in middle- 
agec and elderly people, and develop following an acute 
sudcea trauma to myofascial structures, or may be imiti- 
ated ky repeated microtraumata of daily living, chrenic 
museiiar strain, chilling or fatigue of muscles, arthritis, 


Arch Surg—Vol 112, July 1977 


nerve iajuries, neuromuscular skeletal disorders, and, in 
some instances, visceral pathology. Figures 1 and 2 depict 
some o- the more common myofascial syndromes that 
should ke considered whenever a patient has pain in any 
of these areas of the body. Careful palpation reveals the 
presenc- of a trigger area and suggests a tentative diag- 
nosis that is confirmed when the pain-associated symptom 
is elimizated after injection of a trigger point. 

Local _nfiltration is also highly effective in relieving the 
pain of tendonitis, epicondylitis (tennis elbow), peri- 
arthritis bursitis, and certain forms of localized arthral- 
gia. Eadh of these conditions can be effectively relieved 
with 8 m 5 ml of solution injected into the appropriate 
site. Most of the conditions can be treated in the physi- 
cian’s office, provided the aforementioned resuscitative 
equipment is available for immediate use. 


Sympathetic Nerve Block 


Block 5f appropriate sympathetic pathways effectively 
relieves pain associated with causalgia and other reflex 
sympatl=tic dystrophy, vasospasm following injury or as- 
sociated with peripheral vascular disorders, thoracic and 
abdomiral visceral disease, and certain musculoskeletal 
conditions. Interruption can be achieved at any one of the 
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Fig 2.—Left, Technique of injecting trigger area located in infraspinatous muscle. Insert, Trigger area and method of ap- 
proaching it with needle in order to inject local anesthetic solution, saline solution, hydrocortisone, or other substance. 
Right, Technique of spraying cooling agent for managing sternalis syndrome. Arrows indicate direction of spray (from 
Bonica JJ, JAMA 164:732, 1957). 


following four sites: the subarachnoid space, the peridural 
space, the paravertebral or prevertebral regions, or pe- 
ripheral (spinal and cranial) nerves. Segmental pa-averte- 
bral or prevertebral injections are preferred for diagnos- 
tic, prognostic, and certain therapeutic blocks, because the 
block is more specific and more likely to involve only sym- 
pathetic nerves. 

Studies with contrast media carried out by Bonica,^ ^^? 
Alexander and Lovel;* and Moore,” among others, have 
demonstrated the facility of blocking the entire peripheral 
sympathetic outflow by placing a needle in one of three 
eritieal sites (Fig 3). When 10 to 12 ml of solution is in- 
jected into the proper fascial plane at the level of the sixth 
cervical vertebra, it spreads in all directions, but espe- 
cially cephalad-caudad to involve the sympathetic chain 
from the middle cervical sympathetic ganglion to the fifth 
thoracic ganglion, so that all the sympathetic fibers to the 
head, neck, upper extremity, and thorax on thax side of 
the body are interrupted. Injection of a similar amount 
through a needle with its tip at the anterolatera. surface 
of the second lumbar vertebra anterior to the fascia of the 
iliopsoas muscle interrupts all sympathetic pathways to 
the pelvis and lower extremity. Finally, a solution of 15 to 
25 ml on each side of the root of the celiac artery spreads 
sufficiently to block the celiac plexus, and thus interrupts 
all of the sympathetic and sensory (pain) fibers that sup- 
ply all of the upper abdominal viscera. 

Cervicothoracic (Stellate Ganglion) Block.—The simplest 
and most practical method of blocking the cervico- 
thoracic sympathetic chain and its branches is by the an- 
terior paratracheal technic. Although this techn:c is usu- 
ally referred to as stellate block, as previously mentioned, 
injection of 10 to 12 ml of solution produces an extensive 
cervicothoracic sympathetic interruption. This procedure 
is useful in the differential diagnosis of head, neck, and 
chest pain, and as a prognostic procedure in chronic pain 
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syndromes for which surgical or chemical sympathectomy 
is planned. It is especially useful in relieving very severe 
pain due to myocardial infarction and may prove benefi- 
cial to petients with nonfatal pulmonary embolism who 
have severe pain (Fig 4). 

Repeated stellate ganglion blocks are of value in treat- 
ing reflex sympathetic dystrophy and in preventing and 
treating postherpetic neuralgia. Sympathetic blocks are of 
some, albeit limited, value in acute vasospastic disorders, 
but are contraindicated during anticoagulant therapy be- 
cause of the risk of hemorrhage. They are also of scme 
limited value in predicting the effects of sympathectamy 
in chroni2 peripheral vascular disease. 

Paravertebral Sympathetic Block.—In the event it is diffi- 
cult to achieve sympathetic block of the upper extremity 
by the anterior paratracheal route, the interruption can be 
achieved by the posterior paravertebral route, using one 
needle paced between the neck of the first and second 
ribs. Sympathetic block of the upper five thoracic ganglia 
by the posterior paravertebral route relieves severe and 
intractable angina pectoris. If the cardiac pain continues 
and beccmes chronic, and is sufficiently severe, block of 
the same ganglia with either 10% aqueous phenol or abso- 
lute alconol produces prolonged relief.'*:**-** 

Paravertebral block of various thoracic sympathetic 
ganglia with a local anesthetic also relieves the pain of 
acute herpes zoster and may decrease the incidence of 
postherpetic neuralgia; moreover, it may be useful in a 
small percentage of patients in whom this very severe 
pain syndrome has developed. These comments also apply 
to the use of sympathetic block in the management of 
these conditions in other parts of the body. It deserves 
emphasis that thoracic paravertebral block should be per- 
formed enly by physicians with extensive experience, be- 
cause in unskilled hands, the incidence of complication is 
high ow ng to the very close proximity of the ganglia to 
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Fig 3.—Three "critical sites’ that may be employed tc interrupt 
peripheral nervous system. Left side shows pattern of di*fusion 
(black) of local anesthetic solution injected in vicinity of the cervi- 
cothoracic (stellate ganglion) celiac plexus and lumbar sympa- 
thet.c-chain. Right side shows structures affected by each 5lock 
(modiied from Bonica’). 


the neck of the rib and the body of the vertebrae, the fre- 
quent extension of the dural cuff to the paravertebral 
space and the close proximity of the somatic nerves te the 
synmpathetic ganglia. Consequently, unless extreme care is 
used, pneumothorax or inadvertent subarachnoid -rjec- 
tion, ər involvement of somatic nerves, or a combinetion 
of these, may occur. 

Bioek of Splanchnic Nerves or Celiac Plexus.—Since the 
splan-hnie nerves contain all the sympathetic and affer- 
ent ozin fibers from the upper abdominal viscera, bloek of 
these structures is useful in managing acute and chronic 
pair due to disorders of these viscera. The splanchnic 
nerves are usually blocked at the level of the 11th thcracic 
vertebra above the diaphragm, while the celiac plexus is 
blocked at the level of the lower part of the 12th thcracic 
and u»per part of the first lumbar vertebrae below the di- 
aphrazm. Block of either structure with a local anesthetic 
aids ir the differentia! diagnosis of abdominal pain and in 
predicing the efficacy of prolonged chemical or surgical 
splanchnicectomy. After several prognostic blocks, injec- 
tion o` 25 ml of 50% alcohol solution through eack of two 
bilate-ally placed neecles has proved highly effective im re- 
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Fig 4.—Tschnique of stellate ganglion block by anterior (paratra- 
cheal) approach. A, Anterior view showing maneuver of retract- 
ing large vessels laterally and placing needle medial to fingers. 
B, Lateré view showing needle in place with tip on base of trans- 
verse process of seventh cervical vertebra. C, Cross section de- 
picting technique. After contact with done, needle is withdrawn 
about 5 mm until point is anterior to longus colii muscles and in 
same fascial plane as sympathetic chain (from Bonica’). 


lieving wery severe pain due to chronic pancreatitis or 
other chronic visceral diseases and severe visceral cancer 
pain. If the neoplasm effects the parietal peritoneum, the 
procedu-e must be supplemented with intercostal block. 


Somatic Nerve Blocks 


Soma-ic nerve block is useful in managing severe neu- 
ralgia, acute musculoskeletal pain, and cancer pain and in 
interrurzing peripheral sympathetic pathways." Since 
neuralg is usually the symptomatic expression of a neu- 
ropathy. radiculopathy, or myelopathy caused by in- 
flammatory, circulatory, toxic, degenerative, metabolic, or 
neoplast e disorders, its cause must be carefully sought 
and renDved. 

Cranial Nerve.—Cranial nerve block is useful in manag- 
ing severe head pain. Alcohol block of the Gasserian gan- 
glion or »f a major branch of the trigeminal nerve relieves 
pain in trigeminal neuralgia or cancer when neurosurgery 
is contraindicated.'’ As has been stated, diagnostic, prog- 
nostic, and therapeutic injections of local anesthetics also 
have this effect. 

Glossooharyngeal nerve block just below the jugular 
foramen aids in management of glossopharyngeal neu- 
ralgia, a-condition characterized by sudden, severe, lanci- 
nating pain in the throat radiating to the ear and thyroid 
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Fig 5.—Pattern of analgesia produced by means of continuous segmental epidural block to control 
pain in upper abdomen as occurs with acute pancreatitis or postoperative pain. Note that site of 
needle puncture is at T-10 intervertebral space and tip of catheter is advanced to T-8. Injection of 8 to 
10 or 12 ml of dilute local anesthetic produces analgesia extending from T-5 to T-12 (from Bonica"). 


cartilage, and in temporary control of pain in throat can- 
cer. 

Spinal Nerve Block.—Paravertebral block of the upper 
cervieal nerves that contribute to the cervical plexus con- 
trols severe pain in the suboccipital region of the neck and 
the posterior portion of the head. In young patients, such 
pain often results from whiplash injury; in older »eople, it 
usually is due to arthritis, fibrositis, or myofascial syn- 
dromes. In the latter instances, paravertebral blocks or lo- 
cal infiltration of soft tissue, which is particularly tender, 
is immediately beneficial and may effect prolonged relief 
when combined with physical therapy." 

Paravertebral block of the lower cervical nerves may be 
used to treat cervicobrachial neuralgia or other disorders 
of the shoulder girdle and upper extremity and to differ- 
entiate pain of peripheral origin from pain caused by dis- 
orders of the central nervous system. 

Suprascapular nerve block controls severe pain in the 
shoulder joint due to musculoskeletal disorders, such as 
bursitis or arthritis.’ It is most effective when combined 
with stellate ganglion block and physiotherapy. Para- 
vertebral block of thoracic or lumbar spinal nerves aids 
in managing radicular pain secondary to orthopedic dis- 
orders, infections, or trauma; severe postopera-ive pain; 
cancer pain; and musculoskeletal pain of the trunk.'* 

Intercostal block relieves postoperative thoracic and ab- 
dominal pain, severe pain due to fractures of the ribs, 
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sternum, or cartilages, and late-occurring pain of post- 
traumatic or postoperative neuralgia. Usually, 3 to 5 ml of 
0.25% bupivacaine solution with epinephrine 1/200,008 re- 
lieves pain for six to ten hours or longer. 

With some exceptions, spinal nerves are mixed nerves. 
Thus, the sensory nerves cannot be blocked without af- 
fecting the motor nerves. Injection of alcohol to produce 
prolonged interruption is contraindicated because, ir ad- 
dition tc paresis or paralysis, somatic nerve blocks with al- 
cohol are often followed by chemical neuropathy with neu- 
ralgia, which may be more severe than the original pain. 
Alcohol blocks of somatic nerves should be considered only 
when strgical rhizotomy is contraindicated, as in ineper- 
able carcer with a short-term prognosis. 


Major Spinal Blocks 


Extradural (Epidural) Block.—Injection of a local znes- 
thetic into the extradural space can be achieved at any 
level frem the upper cervical region to the sacral canal. By 
inserting a vinyl plastic catheter through the needle and 
injecting small amounts of drug, one can achieve a seg- 
mental spinal epidural block of virtually any extent, from 
two dermatomes up to ten dermatomes or more. By plac- 
ing the catheter with its tip at the lower cervical vertebral 
segments and injecting 5 to 7 ml of analgesic concentra- 
tion of one of the local anesthetics, one can produce anal- 
gesia and sympathetic blockade of the upper limb. 
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Fig 6.—Position of patient for subarachncid alcohol block in thoracic region for postmastectomy metastatic le- 
sions of thoracic cage associated with severe pain. A, Posterior (sensory) nerve roots involved in conducting 
pain are uppermost, where hypobaric alcchoi flows, while head and extremities are lower than point of injection. 
B, Lateral prone position, so posterior sur:ace of back makes angie of 45° with superior surface of table. C, Lon- 
gitudinal section showing diffusion of hypobaric alcohol involved in uppermost sensory roots. D, Three needles 
used in arder to permit injection of small volumes of solution and minimize complications (from Bonica"). 


Sezmental epidural block extending from T-2 to T-6 can 
be used for relief of pain of multiple rib fractures and 
post horacotomy pain (Fig 5). Introducing the tip of the 
catheter at still lower levels, segmental epidural analgesia 
is th» most effective method of relieving severe cr intoler- 
able pain of pancreatitis; biliary, renal, and ureteral colic; 
pain from fractures of the lower thoracic cage; anc post- 
operative pain that follows upper abdominal surgery. 

Fiaally, block invclving the lower thoracic and lumbar 
segments will produce relief of pain that follows lower ab- 
dorimal surgery. Since this procedure interrupts the sym- 
pathetic supply to the lower limbs, it can be used to pro- 
duce continuous sympathetic blockade in patients with 
causelgia or other reflex sympathetic dystrophy or vaso- 
spasm or other peripheral vascular disorders of the lewer 
limo. As previously mentioned, lower lumbar epidural 
block is the most effective therapy of the severe vain due 
to = aerniated intervertebral disk. 

Subarachnoid Block.—Single or, more frequently, centin- 
uous spinal subarachnoid block has been used as a diag- 
nos-i-, prognostic, and therapeutic measure in various 
paimfil disorders involving the abdomen, trunk, pelvis, 
and lewer limb. Winnie and Collins? and others have used 
differsntial subarachnoid block as a highly effective diag- 
nostie procedure. The procedure is aecomlished as follows: 
afterthoroughly examining the patient, a very fire cathe- 
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ter is placed in the subarachnoid space and at 10- to 15- 
minute intervals the following solutions in 10 ml volumes 
are injected: normal saline; 0.25% procaine hydrochloride; 
0.5% procaine hydrochloride; and 1% procaine hydrochlo- 
ride. Extensive experience has convinced them that com- 
plete relief following the injection of saline reflects a 
placebo response or is an indication of “psychogenic” 
mechanism; relief from 0.25% procaine hydrochloride 
without sensory loss indicates sympathetic mechanisms; 
relief after 0.5% or 1% procaine hydrochloride is inter- 
preted as pain due to peripheral somatic disorders. If the 
pain persists despite a high (above T-5) analgesia, anes- 
thesia, and motor blockade (with 1% procaine hydrochlo- 
ride), they conclude that the pain is due to central mecha- 
nisms that include pathology of the central nervous 
system, psychogenic pain, or even malingering. They use 
the same procedures with other forms of nerve blocks. 
Intrathecal Corticoid.—About two decades ago, some 
European reports indicated that injection of hydrocorti- 
sone into the subarachnoid space had beneficial effect in 
relieving pain and other disorders of reticulopathy, partic- 
ularly those related to herniated nucleus pulposus. Later, 
Gardner and his co-workers,^ after first determining 
its safety on laboratory animals, carried out the experi- 
ments in man, using meprednisone intrathecally, with 
even greater success than the Europeans’ report. More re- 
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: : 3 iac cently, Winnie and co-workers? reported that intraspinal 


injection of meprednisone produced complete relief of dis- 
cogenic pain in 90% of the patients, regardless of whether 


l ; ~ t was injected extradurally or intradurally, and they have 
= now extended the procedure to the therapy of cervical 
= disks. 


Subarachnoid Alcohol or Phenol Block.—Following the 


EC | introduction of the subarachnoid alcohol block technic by 
= A Dogliotti? nearly half a century ago, many physicians 
— . have used this technic to produce a chemical posterior 
E 


rhizotomy as a substitute for neurosurgery in patients 
who are in poor physical condition or who refuse th? oper- 


.. ation. It is especially useful in managing inoperable or re- 


eurrent cancer pain. 

During the two decades subsequent to Dogliotti's publi- 
cation, other workers, primarily neurosurgeons, reported 
that, of a total of 514 patients treated with this method, 


be - . 6396 obtained complete relief, 24% obtained partial relief, 
= and 18% had no relief. Among these was Grant,” who re- 


ported on 400 patients with pain in the face, head, and 
neck, half of whom had been treated with neurosurgical 
operation and the other half with alcohol injections; of the 
200 treated with alcohol injection, 6876 had complete relief; 
15%, partial relief; and 17%, no relief. None died from the 
procedure. Of the 200 patients who underwent operations, 
68% had complete relief, 8% had partial relief, 8% had no 
relief, and 16% died as a result of the operation. 

A few years later, Bonica” reported on analyses of 194 
patients with severe cancer pain treated with subarach- 
noid alcohol and alcohol block of other regions, and of 
these, 53% had complete relief, 34% had partial relief, and 
the remainder had no relief. There were no deaths due to 
the procedure. During the ensuing quarter of a eentury, 
_ the number has been extended to over 800 patients, with 
similar results (Fig 6). Kuzucu et al^ and Derrick of 
. . Houston reported similar results in 322 patients who re- 
ceived 485 blocks. Of this group, lower limb muscle weak- 
ness developed in seven patients: in four for less than one 
week, in one for less than one month, and in two for more 
than one month. Bladder or rectal disturbances or both de- 
veloped in 11 patients, lasting less than a week in seven, 

less than a month in three, and more than a montt in one. 
The incidence of complications in the patients treated 
by Bonica and co-workers had similar complications in 
over 15% of the patients, but, like the Texas patients, most 
of these were transient. The duration of relief of pain has 
varied from several weeks to many months, with an aver- 
age of about three months. It should be emphasized that 


5 = many patients require more than one block in order to 


achieve the desired results. 
In 1955, Maher” suggested that phenol and glycerin be 
substituted for alcohol, with the claim that the phenol, 


s iy. being hyperbarie, is less diffusable and more easily man- 


ageable and is associated with a low incidence of complica- 


| E .. tion. Although in his initial report he claimed that phenol 


selectively destroyed small unmyelinated C fibers and 
finely myelinated A delta fibers, subsequent work showed 
that, after a few minutes, phenol penetrates the tissue, co- 
agulates the proteins, and damages both large and small 
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fibers without distinction. and others'*"" who have used 
both techniques find no difference in the incidence of com- , 
plication, but there is a significant difference in the dura- 
tion of blockade. A careful study by Evans and Mackay" 
showed that, with phenol, the duration of pain relief was 
less than a month in 60% of the patients, and only eight 
had pain relief until death. 

Chemical Hypophysectomy.—A relatively new technique 
introduced by Moricca* at the Rome National Cancer In- 
stitute is the injection of alcohol into the pituitary gland 
to treat multiple diffuse pain due to metastisis of har- 
mone-dependent tumors. The technique entails the inser- 
tion of a special 18-gauge stainless steel needle with a sty- 
let through one of the previously sterilized nasal passages. 
It is then advanced through the ethmoid and sphenoid si- 
nuses until its tip reaches the center of the sella turciea. 
The needle is introduced after the patient is induced with 
neuroleptic analgesia, and its advance is continuously 
monitored with an image intensifier. In patients with a 
large sella, two or three needles are used. The stylets are 
removed, a Queckenstedt-Stookey test is made to ascer- 
tain that the needle-point is not within a blood vessel or in 
subarachnoid space, and then 0.6 to 2 ml of absolute aleo- 
hol are injected slowly. The stylets are then replaced, the 
needles withdrawn, and a sterilized tampon is placed in 
the anterior nasal passage, where it remains for 24 to 48 
hours. 

To date, Moricca has carried out this procedure in over 
1,000 patients with remarkable results. About 85% of the 
patients obtain immediate, complete relief that lasts until 
death. In about 15% of the patients, it is necessary to 
carry out a second and, at times, a third and even a fourth 
injection. In most patients, diabetes insipidus, hypoadre- 
nalism, hypothyroidism, and a decrease in libido develop. 
Complications from the procedure include meningeal irri- 
tation, rhinorrhea, palpevoltosis, diplopia, and hemi- 
anopsia. According to Moricca, these are infrequent and 
transient. 

Others who have worked with Moricca have carried out 
several of the procedures and observed the immediate 
postinjection results in over 100 patients have been im- 
pressed by the efficacy of the technique, but the long-term 
results cannot be evaluated. Still other workers have re- 
ported on small series of patients with results that, 
though not as impressive as those of Moricca, are suffi- 
ciently encouraging to warrant the recommendation that 
the procedure be given trial in more medical centers. 


COMMENT 


Nerve blocks have proved to be very effective tools in 
the treatment of patients with varied pain syndromes. 
However, they should only be performed by those physi- 
cians who are skilled in these special techniques and who 
have a thorough understanding of the patient's complete 
pain problem. 


Figures 3 through 6 are printed with permission from Charles C Thomas 
Publisher, Springfield, Ill. 
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Ncmproprietary Names and Trademarks of Drugs 
*Bupizzcaine- Marcaine. 


Etidec-ine— Duranest. 
Mepre» nisone—Betapred. 
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Neurosurgical Control of Chronic Pain 


John D. Loeser, MD 


e The neurosurgeon can play a significant role in the manage- 
ment of chronic pain. This potential is all too often unrealized or 
distorted by a lack of knowledge about patients who are suffering 
from chronic pain. Patient selection is the most important 
determinant of successful surgical therapy. Patients with chronic 
pain due to a neoplasm should be offered prompt. definitive 
neurosurgical intervention. Neurosurgical therapy is less likely 
to be successful if the pain is secondary to benign cisease; tic 
douloureux is an exception to this rule. If chronic pain behavior 
is not primarily due to noxious peripheral input, surgery is 
unlikely to yield any long-term benefit. Augmentation of input by 
skin stimulation or electrical stimulation of various regions in the 
peripheral and central nervous system may become important 
therapeutic procedures for the neurosurgeon. 

(Arch Surg 112:880-883, 1977) 


he neurosurgeon can be an important member of the 

health care team treating the patient with chronic 
pain. Properly selected patients will experience dramatic 
long-term relief of pain with minimal deleterious side 
effects if the surgeon possesses adequate diagnostic and 
technical skills. Yet, it remains generally true that a large 
number of patients undergo major operative procedures 
and fail to escape from the miseries of chronic pain. What 
are the major causes of these failures of neurosurgical 
therapy? 


SELECTION OF PATIENTS 


Patient selection is the major factor determining the 
long-term result from a neurosurgical procedure for pain 
relief. When chronic pain is secondary to a malignant 
disease, the results of surgery are usually satisfactory. This 
is probably due to the fact that the chronic pair is largely 
due to peripheral nociceptive input, and that elimination of 
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the painful stimuli does remove the primary cause of the 
patient's suffering. Not all patients with cancer have pain; 
the neurosurgeon must be certain that he does not attempt 
to relieve the suffering engendered by anxiety, depression, 
or depersonalization with a surgical procedure. In addition, 
the patient’s premorbid personality probably does not 
influence the development of a neoplasm that causes 
chronic Dain; this is clearly not the case in patients with 
chronie pain due to benign disease processes. 


SELECTION OF OPERATION 


A second factor in determining a good surgical result is 
the selection of the proper operation for each patient (Fig 
1) Although lesions have been made from the peripheral 
nerves to the forebrain, they are not equally efficacious for 
all types of painful states. 


Neurectomy 


With zhe exception of tic douloureux, there are almost no 
chronic pain states that can be successfully alleviated by 
peripheral neurectomy. This is due to some or all of the 
following factors: development of a painful neuroma; 
failure to achieve complete denervation because of sensory 
overlap or subsequent sprouting from adjacent, intact 
neurons, unacceptable motor loss; or development of a 
central pain state due to denervation. 


Dorsal Rhizotomy 


Dorsal rhizotomy has been widely used for relief of 
chronic pain, and some surgeons have claimed excellent 
results.’ Others report a far higher failure (75%) to achieve 
long-term relief of symptoms.^? This operation is ideally 
suited to the thoracic and upper abdominal levels, as there 
is no significant motor loss. 

An extremity cannot be totally denervated without 
producing major functional deficits, but one or two dorsal 
roots can be safely sectioned. Dorsal rhizotomies of the 
trigeminal and glossopharyngeal nerves have been very 
success?^ul when unilateral facial and oral anesthesia are 
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Fig 1—Sites of operations commonly performed for -eliet of 
pain. 


required for pain relief. When spinal dorsal rhizotoncy is 
contemplated, the surgeon should plan to section several 
segments above and below the painful region to eliminate 
sensory overlap and allow for subsequent extensior of the 
painful process. 


Sympathectomy 


Sympathectomy for relief of chronic pain has been 
utilized in a variety of diseases with variable results. Local 
infiltration of anesthetic solutions into the sympathetic 
chain will transiently reproduce the effects of surgical 
excision and should always be utilized prior to sympatnec- 
tomy. When a series o? sympathetic blocks provides only 
transient relief of causalgiz, a total sympathectomy of the 
affected extremity will usually provide long-term reliet.*” 
Pain ef visceral origin ean also be relieved by the anatom- 
ically appropriate sympathectomy, although this form of 
treatment is rarely used today for angina pectoris or pelvic 
pain.* 
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Anterolateral Cordotomy 


Anterclateral cordotomy is another commonly per- 
formed aperation for chronic pain. Its proponents believe 
that it i: superior to dorsal rhizotomy; others are more 
sanguine »»55-?9 "The development of percutaneous 
techniques for cervical cordotomy has greatly expanded 
the applieability of this operation, as it can be offered to 
patients who could not withstand a major operative proce- 
dure. Co-dotomy produces the contralateral loss of pain 
and temperature sensation without loss of touch, position 
sense, or muscle strength. Unlike dorsal rhizotomy, its 
effects cannot be simulated by a nerve block. If the pain is 
midline, a bilateral cordotomy will be required. Each 
neurosurzeon seems to prefer a certain type of cordotomy: 
open vs »ereutaneous, thoracic vs high cervical, anterior 
C4-6 pereutaneous vs lateral C1-2 percutaneous, ete. The 
publishec long-term results of each type of cordotomy are 
quite similar. Certainly, a percutaneous technique is 
advantageous to the patient: Unwanted neurological 
deficit fdlowing cordotomy is usually a function of a 
misplacec or excessively large lesion. Bilateral cordotomies 
are more ikely to lead to bladder or sexual dysfunction and 
respirato-y problems. Finally, a significant percentage of 
cordotom»es lose their efficacy in one to five years. 


Section of the Trigeminal Tract 


A lesior in the descending tract of the trigeminal nerve 
will prodece pain and temperature loss in the ipsilateral 
region of the face and mouth; if the lesion is carried 
dorsally tə the edge of the cuneate tract, it is possible to 
eliminate pain perception in the glossopharyngeal and 
vagal semsory fields as well. When this operation is 
performe« utilizing an operating microscope and electro- 
physiologwal localizing techniques, the adjacent fiber 
systems can be spared and the trigeminal tract 
destroyed™ 


Other Operations 


The reraainder of the common surgical procedures for 
pain relie? are performed stereotactically and their use 
should be restricted to those neurosurgical centers with 
expertise in this area. The mesencephalon has been: a 
preferred target of some; others have attempted to get 
pain relief by lesions in the thalamus. Neither area is likely 
to yield pain relief that lasts as long as one year.''?»*****? 
Hence, these procedures should not be performed on 
patients with longer life expectancies. Lesions in primary 
projection pathways (lateral lemniscal system) do not 
usually lez to relief of pain; lesions in mesial projection or 
associatior areas have been more successful. 


Cerebral Operations 


One greup of operations is unique in that suffering 
rather than pain is alleviated. This was first discovered 
with prefrontal leukotomy (lobotomy), but this operation is 
not acceptable in the treatment of chronic pain because of 
its other »ehavioral effects. Mesial frontal leukotomy or 
cingulotomy is more selective and can be used to a 
alleviate saffering, ie, the negative affective response to a 
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pereeived noxious input. Cingulotomy does not alter 
pain thresholds and produces no sensory changes. It is 
useful for patients whose response to a painful input seems 
to be out of proportion when the source of the pain cannot 
be directly eliminated." 


COMPETENCE OF THE NEUROSURGEON 


This brief review of the more common neurosurgical 
procedures for the relief of chronie pain does not cover 
many operations that do have utility in selected patients. 
Some of the newer procedures will be discussed. Choice of 
operation remains one of the major determinants of long- 
term relief of pain. 

Another important factor is the technical competence of 
the neurosurgeon. Our discipline has become so specialized 
that it is unlikely that one person can remain proficient in 
all types of procedures and in evaluating patients with 
every form of disease process. The proper selection of a 
patient for neurosurgical relief of chronic pain involves 
skills beyond the scope of a neurosurgeon. Consu tation for 
diagnostic purposes and for the design of a total treatment 
program for each patient means that a neurosurgeon who 
makes totally independent decisions is doomed to a high 
long-term failure rate. Lack of familiarity with surgical 
anatomy or specialized equipment raises the risks of an 
intraoperative complication or failure to achieve relief of 
pain. The transportation and communication system in our 
country should guarantee each patient referral to a neuro- 
surgeon who has both personal competence i In pain surgery 
and professional associates to assist in accurate diagnosis 
and comprehensive therapy. Unfortunately, this nirvana 
has not yet been reached. 


OTHER CONSIDERATIONS 


The dichotomy between pain due to a malignant disease 
and pain due to a benign process has already been empha- 
sized. Another helpful way to look at chronic pain is to 
recognize that all of the operations that transect nerves, 
. roots, or tracts can only serve to eliminate a peripheral 
noxious input from central conscious recognition regions of 
the brain. Hence, the pain due to invasion of a nerve by 
neoplasm is usually relieved by rhizotomy or cordotomy. 

But, not all pain is generated by peripheral nociceptive 
input, and eutting a nerve into which pain is referred, 
rather than from which the pain is originating, is not likely 
to provide long-term relief of symptoms. Furthermore, 
cutting a nerve and thereby altering the input to second- 
order neurons may itself lead to pain. With the exception 
of tie douloureux, those chronie pains that cannot be 
identified with a peripheral source of noxious input are 
unlikely to be relieved by eliminating sensory input. 
Indeed, those painful states associated with reduced 
sensory input (for example, postherpetic neuralgia) are 
often made worse by a denervating procedure. The 
extreme example of this situation is the paraplegic patient 
with a proved cord transection who reports pains in his legs 
and feet. No reasonable neurosurgeon would suggest 
sciatic neurectomies for pain relief in such a patient, but 
analogous operations are performed in patients with other 
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Fig 2.—Sites of electrical stimulation for pain relief. 


forms of central pain (sympathectomies for thalamie pain 
syndrome, for example). Most neurosurgeons have found 
that the pain of arachnoiditis, which can follow muitiple 
disk surgery, is not often relieved by dorsal rhizotomy. This 
pain is not generated in the periphery, and further dener- 
vation rarely helps the patient. 

There is now a burgeoning interest in electrical stimula- 
tion techniques to alleviate chronic pain; many patients can 
experience substantial relief by procedures that do no: lead 
to any increased neurologic deficit (Fig 2). 


TIC DOULOUREUX 


A neurosurgeon cannot discuss pain without addressing 
the problem of tie douloureux. This exceedingly painful 
condition results in myriads of dental extractions, root 
canal surgeries, sinus drainages, and other forms of 
therapy that have no demonstrated efficacy. As far as is 
known, tic is not ever due to a pathological condition 
outside the skull. Tic douloureux is usually relieved by 
phenytoin or carbamazepine therapy, but, when these are 
not effective, surgery is the only likely source of relief. 

Avulsing the trigeminal cutaneous branches rarely gives 
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pain relief for more than one year and produces facial 
numbness. Intracranial operations to section all cr part of 
* the nerve from either subtemporal or suboccipital route are 
obsolete save for unusual cases. Only two procedures should 
be offered the tic sufferer in whom medications have 
fai ed: percutaneous raciofrequency trigeminal gznmglio- 
lyss or retromastoid craniectemy with isolaticn 5f the 
trigeminal nerve from an aberrant blood vessel (or, rarely, - 


a small neoplasm or osseous abnormality). The latter has | 


been described eloquently by Jannetta"; his find: ngs dis 
now been eorroborated by others. y 
Placing a small sponge between the trigeminal nerve 


to a neurosurgeon rarely have teeth extracted, those 
referrec to a psychiatrist do not undergo nerve blocks, 
those referred to an anesthesiologist do not leave with | 
well-hedled incisions, ete. 

We al search for ways that we can apply our skills to the | 
patientzboth ego and account book work against telling the 
patient that we have nothing to offer. The patient often 
demancs therapy even if the risks are high and the 
potentiel for relief is small Far too many surgical 
procedures are performed on patients with chronic pain 
. due to benign diseases. Anyone who has participated in a 
. pain clinic knows patients who have undergone dozens of 


and the abnormal vessel will stop tie douloureuz + . surgica procedures without relief of symptoms, and often 


preducing any sensory loss. This is obviously ar ideal | 
result. Those patients tco old or debilitated to undergo a 
major operation may be successfully and safely treated - 
wi- -h percutaneous gangli olysis. This operation is dore with | 


with significant complications. 


No The reurosurgeon must remember that the manifesta- 


tion of pain behavior by a patient only implies that the 
- patient is suffering, not that there must be a peripheral 


the patient under local anesthesia. Under oe Miu - . Source of noxious input. Suffering can also be caused by 


control, an insulated needle is placed through the foramen | 


ovale into the Gasserian ganglion. Selective rad&ofre- ; 


quency lesions are made to produce partial loss of sensation — 
in restricted regions of the face, avoiding tne major 


such feelings as depression, anxiety, or isolation. Pain is a 
ere noxious input, and it may even be caused by 
. lesions within the central nervous system and not by 
someth. ng wrong in the periphery. Only when there is a 


semsory losses and potential complications of open Min. 2 Eos noxious input is a nerve or tract-cutting proce- 


ine! rhizotomy. The results in over 2,000 patients nave been | 


. dure likely to help the patient's pain. When the physiolog- 


published: an 80% one-year success rate and less them 0.5% teal ane anatomic basis of chronic pain due to other factors 
. are beter understood, we may have a more rational basis 
- for ah iaka therapy. 


complications of any type." These two procedures should | 
replace alcohol injections and peripheral avulsioas. B well 
as intracranial rhizotomies for tic douloureux. ON 


Used. COMMENT 
After this brief 1 review of some of the newer aspects of 
neaposurgical therapy of chronic pain, the essenzial “actor | 
is still pau. selection. It is obvious that DE re erred. 
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Symposium on Pain 


Electrical Stimulation 


for the Control of Pain 


Don M. Long, MD, PhD 


e Electrical stimulation for the control of pain is now a well 
accepted therapeutic modality. Transcutaneous application of 
electrical stimulation is the most common technique employed 
and has been used to treat chronic pain, acute surgical pain, and 
acute pain of other origins. Percutaneous application of elec- 
tricity to the nervous system through needle electrodes is useful 
in predicting the efficacy of implantable stimulators and has 
served the same function as diagnostic nerve block. Implantable 
stimulators have been used for stimulation of periphera’ nerves, 
the anterior and posterior surfaces of the spinal cord, and the 
brain. Peripheral nerve stimulators are the most efficacious of 
the implantable devices. They are used specifically for pain of 
peripheral nerve injury origin. Their use for pain outside the 
distribution of the nerve stimulated is not yet proved. 

(Arch Surg 112:884-888, 1977) 


T he current concept of afferent stimulation techniques, 
often called neuromodulation, for the control of pain 
began in 1965 with the publication of Melzack and Wall 
entitled "Pain Mechanisms: A New Theory."' Shortly after 
this publication, Wall and Sweet? clearly demonstrated 
that stimulation of the primary afferent neuron would 
provide pain relief in man. These two observations have led 
to the development of a series of electrical devices that 
stimulate different parts of the nervous system for pain 
relief. Those that are clinieally applicable may be conve- 
niently divided into transcutaneous, percutaneous, and 
implantable devices. Stimulation may be carried out by 
application of electrodes to dermatomes in the vicinity of 
the pain to be treated, by stimulation of peripheral nerves 
or peripheral nerve plexuses, by stimulation of the anterior 
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and posterior surfaces of the spinal cord, or by stimulation 
of several areas deep within the brain. 


TRANSCUTANEOUS ELECTRICAL STIMULATION 


Transcu-aneous electrical stimulation for the relief of 
pain is an ancient technique. Electric fishes were first used 
as generators to provide electricity for pain relief? Even 
though the use of electrical stimulation for pain has been 
widespread throughout medical history, the first portable 
devices produced by principles of modern electronic engi- 
neering became available only in 1970. While a large 
number of manufacturers now produce these devices and 
the electrieal functions that are available vary greatly 
from manufacturer to manufacturer, the majority of the 
effective stimulators use a variable square wave pulse with 
controllable voltage, pulse width, and frequency. There are 
now sufficient studies available in the literature to allow 
the assessment of the value of transcutaneous electrical 
stimulatiom in the treatment of both chronie and acute 
pain. Externally applied electrical stimulation is now in 
common use in most of the major pain treatment programs 
in the Unized States. 


Technique 


The metaod by which transcutaneous electrical stimula- 
tion is emoloyed is relatively standard with all of those 
using this technique. Stimulating electrodes are usually 
first applied in the area of pain or in the dermatomes 
immediate y surrounding the painful area. Applications of 
electrodes usually begin with stimulation sessions of two to 
four hours, three to four times a day. Applications are 
carried out by individuals specially trained in the use of the 
electrical stimulators and under the direction of a physi- 
cian. The patients are instructed in the use of the device 
and generzlly are allowed to gain control over its appliea- 
tion and use in the second or third day. If stimulation in the 
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ares surrounding the painful site is not effective, it is 


commn practice to apply electrodes along the course of 
‘major peripheral nerves innervating the area or over the 
majer peripheral plexus where appropriate. It is usually 
possible with this kind of treatment program to ascertain 
effectweness in two to four days of use in severe chronic 
pain. A multiplicity of electrode types has been aai able, 
but the most effective currently in use are soft carbon 
rubbe- electrodes that are easily malleable to fit any body 
eonfigaration. 

TFe-technique for the relief of acute pain varies slightly. 
The zeute pain state most comprehensively studied is 
posteperative pain. For patients undergoing laminzetomy, 
thoracotomy, or laparotomy, sterile electrodes are p.aced 
adjaeent to the incision at the time of dressing application 
in the operating room. A nurse trained in the use ef these 
deviees then provides stimulation continuously in the 
postererative period. This stimulation has been completely 
under the control of tne nurse in the first day or so and, 
subsecuently, the patient is allowed to use the deviee as 
necessary for pain relief. 


Efficacy 


Chronic Pain.—The data from our trials using transcuta- 
neous «lectrical stimulation for the treatment of otherwise 
intractable chronic pain were initially reported in 1973.*° 
The fiest studies were carried out on 198 patien:s with 
apprepriate placebo trials and controls. An overall success 
rate of appproximately 30% was realized in these patients. 
The experience at the University of Minnesota Pair Treat- 
ment Senter and the Johns Hopkins Pain Treatment 
Center now comprises 400 patients with pain of diverse 
origine. Thirty-three percent of these patients found the 
stimulating device to be of sufficient value to use it as the 
only method of pain therapy, while an additional 44% found 
stimvlztion a valuable adjunct in an overall treatment 
program that included behavior modification, drug with- 
drawal and a physica! activity program. Those patients 
who found the device successful for more than one menth 
were csntinuing to use the technique one year later.” 

A rumber of other authors have now substantiated taese 
genera figures. Loeser et al’ have recently reported on 198 
patients with chronic pain; 68% obtained partial or skort- 
term relief, and 12.5% used the device for long-term pain 
control Ebersold et al* have reported 43% of 230 patients 
obtaining satisfactory pain relief, and in 60% of th2 same 
group, there has been some beneficial effect on th» pain. 
Burtcn: and Shealy® have independently reported similar 
figuresin large numbers of patients undergoing treatment 
for serous chronic paim. It now appears that tramscuta- 
neous electrical stimulation is the most widely applicable 
form 92 neuromodulation. It may likely be the only specific 
theraoy for pain necessary in a significant percentage of 
patients with chronic pain, and may be helpful to obtain 
short-term pain control in a much larger percentage. 

Acute Pain.—Acute pain has been much less comprehen- 
sively tudied than has chronic pain. The first reports 
indicetmg that acute pestoperative pain could be satisfac- 
torily selieved by electrical stimulation were those of 
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Hymes and associates.'' The studies were carried out in a 
retrospeetive fashion, comparing a controlled series of 
patients undergoing thoracotomy or laparotomy with 
patients undergoing similar procedures prior to the use of 
electrical stimulation. A significant reduction in the use of 
narcotics and an equally significant reduction in postoper- 
ative complieations was noted. The same authors have 
continued this study in prospective fashion and have again 
demonstrated that patients undergoing thoracotomy and 
laparotoray required less postoperative narcotics and 
suffered tess ileus and atelectasis than those who did not 
receive electrical stimulation.’ Other studies substantiate 
these findings. One of the most promising and exciting 
uses of external electrical stimulation appears to be its 
applicatien in acute postoperative pain. 


PERCUTANEOUS ELECTRICAL STIMULATION 


The percutaneous techniques, at this point in time, are 


all diagnestic and assess the possible value of an implant- 
able nerwous system stimulator. It is possible to insert 
electrodes near major peripheral nerves, peripheral nerve 
plexuses, or into the epidural or subarachnoid space for 
spinal cord stimulation.'*** Stimulation is generally carried 
out with a needle or flexible wire electrodes for short 
periods of time ranging from a few minutes to several 
days. An* convenient electrical stimulator may be used, 
but it is quite satisfactory to utilize the stimulators 
available commercially for external electrical stimulation, 
provided they are bridged satisfactorily to reduce voltage 
output. Stimulation with measurements ranging from 0 to 
10 volts, * to 2 msec, and 0 to 100 Hz frequency may be 
employed to elicit paresthesias. If this form of temporary 
stimulatien relieves pain, it is usual that an implantable 
device will have a beneficial long-term effect. At present, 
no therapeutic applications of temporary percutaneous 
electrical stimulation have been reported in a controlled 
fashion. 


Implantable Stimulators 


Peripheral nerve stimulation began almost simulta- 
neously with the stimulation of the dorsal columns of the 
spinal cord for relief of pain and the development of the 
transcutaneous stimulating techniques. Sweet,'* Sweet and 
Wepsie,^ Long,^ Shealy," and Picaza et al" have all 
reported an the use of temporary and permanent periph- 
eral nervestimulation for the relief of pain. These patients 
have now been followed up for a number of years and a 
significan: amount of data is available. The implantable 
peripheral! nerve stimulators have proved to be one of the 
most reliable procedures for relief of specific kinds of 
pain. 

Technique.—The implantable peripheral nerve stimula- 
tors are al; similar in form. They employ a cuff electrode of 
varying size that is placed around the peripheral nerve in 
question, usually proximal to the area of injury and 
certainly proximal to the pain, except in a few instances. 
These cuff electrodes are activated by a radiofrequency 
receiver that is standard for all of the implantable devices 
currently in use. The patient is then able to activate the 
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device aecording to need by means of an externally 
controlled power supply that energizes the implantable 
device through an antenna applied to the skin over the 
subcutaneous receiver. 

Efficacy.-Two major series of patients in whom this 
technique has been used extensively have been reported. 
Picaza et al" have detailed experience with implantable 
stimulating devices placed on peripheral nerves in the 
distribution of the nerve to be stimulated as well as remote 
from it. Of 23 patients with electrodes placed in many 
. anatomical sites 20 obtained good relief. The results in 
. patients from the pain treatment programs of zhe Johns 
Hopkins Medical Institutions and the University of Minne- 
sota Hospitals are detailed in the Table. It :s readily 
apparent that implantable nerve stimulators are excellent 
deviees for the treatment of pain of peripheral nerve 
injury origin. 

While Picaza et al have reported that remote pain is also 
relieved by peripheral nerve stimulation, this has not been 
our experience, and it appears that the application of 
peripheral nerve stimulation is now primary for pain of 
peripheral nerve injury origin or pain that is located 
completely within the distribution of the nerve to be 
stimulated. These techniques represent the best method 


| . available for the treatment of pain of this type. When 


temporary stimulation of the peripheral nerve hzs relieved 
the pain, the implantable stimulator will predictably 
relieve the pain on a long-term basis. 


STIMULATION OF THE SPINAL CORD 


The concept of stimulation of the dorsal aspect of the 
spinal cord for pain relief was developed by Shealy et al'* 
shortly after the publication of the "gate theory" of pain 
perception.’ Shealy et al published their results using this 
device in patients with intractable cancer pain. These 
initial studies, coupled with the investigations of Sweet 
and his associates, have led to a prolonged clinical trial of 
stimulation of the posterior surface of the spinal cord.” 
Simultaneous stimulation of the anterior and posterior 
surfaces, or stimulation of the anterior surface alone, have 
been less vigorously studied, though both have been 
suggested as possible treatments for chronic pain.”! 


Technique 
Almost all the stimulators implanted have been the 
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product of two major companies in this field. There has 
been a multiplicity of electrode types and designs, with 
multiple surgical approaches and electrode locations used.” 
It is difficult to determine if any of these variables have 
influenced the outcome of the large number of patients 
treated. Jertainly, there appears to be little basie differ- 
ence from series to series, irrespective of the techniques 
employed. 

Basically, the initial dorsal column stimulator required a 
thoracic laminectomy with exposure of the dural sac over 2 
to 3 em. The electrode was implanted either beneath the 
dura, within it, or external to it, with electrodes being 
positioned in the midline at least several spinal segments 
above the highest level of pain. Recently, the technique has 
changed considerably and it is now possible to implant wire 
electrodes pereutaneously into the epidural space for a trial 
stimulation. If pain relief is satisfactory, the electrodes can 
be left in place and the radiofrequency receiver internal- 
ized to make the device permanent. The receiver and 
external power supply are identical to those employed with 
the electrode type, which requires laminectomy for its 
insertion. The ease of use of this latter technique makes it 
much mcre attractive and has brought about a new look at 
this form of therapy for chronic pain. 


Efficacy 


The iritial studies by Shealy and his co-workers were 
quite encouraging, and more widespread application of the 
technique of dorsal column stimulation was equally encour- 
aging daring the first two years of application of the 
technique. Unfortunately, continued evaluation of patients 
demonstrated a decline in the level of efficacy similar to 
that seen after cordotomy. Of 69 patients followed up in 
the University of Minnesota Pain Treatment Center for 
more than two years following implantation of a dersal 
column stimulator, only ten had total relief of pain, while in 
29 there was a definite beneficial effect on the pain.” 
Shealy'" subsequently reported on 80 patients, with 15% 
obtaining total pain relief and 31% describing good pain 
relief. Sheldon et al reported on 27 patients primarily 
suffering from malignant disease. Ten were pain free with 
dorsal column stimulation. Burton? reported that 58% of 
his patients obtained good relief with dorsal column stim- 
ulation, and similar results have been reported by Nielson 
et al^' The success rates of demonstrating satisfactory 
relief in 50% to 55% of patients so treated were not 
sufficiently encouraging to cause most workers in the field 
to continue to use a technique that required a major 
operation. 

The advent of the percutaneous techniques is eurrently 
causing reassessment of the situation. If 50% to 60% of 
patiente untreatable by any other means can be benefited 
by a minor procedure, the technique may again become 
useful. Certainly, a failure rate of 40% is much more 
acceptable when the procedure the patient has underzone 
carries little risk. In a recent survey made for a report to 
the International Society for the Study of Pain, a total of 
492 patients undergoing dorsal column stimulator implan- 
tation via the operative route could be found. Of these, 20% 
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had aehieved total pain relief, and 30% to 35% had satis^ac- 

„tory pain relief. Results appear to be almost identies] in 
malgnant and nonmalignant disease. While dorsa. eol. mn 
stimuation certainly s nct a panacea for the treatment of 
pair, f the percutaneous techniques can reduplicete these 
figure, then dorsal cclumn stimulation should cortinus to 
be ar important part cf pain treatment in care-ully 
sele»t»d patients. 


BRAIN STIMULATION 


Stimulation of the krair in several sites has been carried 
out wth devices simi ar to those employed for peripk ral 
nerve and spinal cord stimulation. Electrodes have been 
plae»c in the specife sensory thalamic nuclei, in the 
sensory portion of the posterior internal capsule, amd im the 
intr3minar nuclei 5f the thalamus. The majority of 
patients undergoing brain implantation have had pain of 
central nervous system injury origin, but a smaller nur ber 
with »ain of somatic origin have also been reporzed. The 
tec*n-que is currently quite limited, but the higk suezess 
rate makes it one of tne potentially most valuable applica- 
tions of electrical stimulation of the nervous system. 


Technique 


Standard stereotax:c procedures are used for the implan- 
tator of flexible wire electrodes into specific points. The 
most 5romising applieation now appears to be stimulation 
of the midline reticular gray in the posterior portien o^ the 
thalamus. This approach has been used extensively by D. E. 
Richardson, MD (oral communication, March 1977). Eoso- 
buchi et al" have also employed stereotaxic teehniques 
extersively, with a greater experience in stimulation of the 
sensory nuclei of the thalamus and the posterior portien of 
the imternal capsule. It is now common to implant elec- 
troces and externalize them so that the patien- car be 
carefally studied. Waen pain relief is satisfactory, the 
dewe= can be internalized by the addition of a radio 
receiver similar to tnat used for the other stimulz-ing 
systems described. 


Efficacy 


Little has been pulxished in this field to date. There are a 
lim ted number of wcrkers in the field and the mzjority of 
infermation has been made available through scie-tifie 
reports, but the data is not yet available in the | terature 
for critical review. Hosobuchi et al have described aine 
pat eats with anesthesia dolorosa in the distribution of the 
trigeminal nerve, pein of thalamic origin, and pam of 
paraplegia who have done well with electrodes ir sensory 
areas in the thalamus or posterior capsule." 

D., E. Richardson, MD, has pioneered in the area of 
stimulation of the midline posterior portion of tae thala- 
mus. He has now reported on more than 50 patients with 
pain of many origins An overall success rate of from 60% 
to 80% has been realized (oral communication, March 1977). 


. At present, the use of these techniques is limited t» a select 


greap of patients who do not appear to be amenable to 
treatment of any other kind, but the concept of brain 


. stimulation for relief of chronic pain is most promising. 
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Electrical stimulation of the afferent nervous system 
appears to be a very effective way to treat pain. Transcu- 
taneous electrical stimulation is reported to be satisfactory 
treatment for a large number of patients suffering from 
otherwise intractable pain. It appears that at least 25% of 
such patients will not require other mechanisms of pain 
treatment, at least when the device is employed in the 
context of a comprehensive pain treatment program. 

Postoperative pain also appears to be effectively relieved 
by this technique, and this is one of the most exciting 
potentia! applications of neuromodulation. The pain of less 
serious problems such as tension headache and minor pains 
of arthritis, injury, or minor surgery have not been system- 
atically explored, but anecdotal evidence available from 
workers in the field suggests that the use of electrical 
stimulation will be most effective and most valuable in this 
area. 

Percutaneous stimulation techniques are employed 
primarily for diagnostic purposes, but they have made the 
implantable stimulating devices much more efficacious by 
allowing prediction of success prior to the time of implan- 
tation of a stimulating device. Peripheral nerve stimula- 
tors are among the most valuable of the techniques 
currently available. Patients with pain of peripheral nerve 
injury origin can be consistently relieved by the use of 
these devices. In our hands, implantable peripheral nerve 
stimulators constitute the primary method for the treat- 
ment of pain of peripheral nerve injury origin. 

Spina! cord stimulation through the application of elec- 
trodes, which require a major operative procedure for 
implantation, has been largely abandoned, except in the 
hands of a few specialized investigators. An overall success 
rate of approximately 50% did not appear to warrant the 
continued use of the technique, except in highly selected 
patients. However, the introduction of percutaneous 
techniques for spinal cord stimulation may make this 
relatively low success rate acceptable. Brain stimulation is 
a promising application of electrical stimulation, but at 
present ts reserved for highly selected patients, and its use 
is restrieted to a few investigators. 

The overall success of neuromodulation techniques and 
pain control have led to their generalized acceptance as 
satisfactory procedures for pain relief. All of the 
techniques described here have been approved by the study 
groups involved in their evaluation as valid therapy for 
patients Neuromodulation techniques now constitute a 
major purt of the armamentarum available for treatment 
of chromic pain. 

Though the effectiveness of these techniques appears to 
be well established, a comprehensive neurophysiological 
explanation is not yet available. The original “gate theory” 
proposes by Melzack and Wall placed an inhibitory mecha- 
nism in the dorsal horn of the spinal cord. Campbell and 
Taub* have suggested that one mechanism of peripheral 
nerve stimulation may be actual blockade of the nerve. 
Others nave stressed the importance of the effect of 
stimulation on the peripheral receptor and on peripheral 
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nerves.” Bloedel* has described the substrates fo integra- 
tion in central pain pathways and potential central 
influences. At this point, there is insufficient evidence to 
. allow the assessment of the relative contributions of 


inhibition or excitation at these multiple levels in the 
nervous system. It seems likely that pain may be covered or 


. uncovered at many levels of the nervous system by 


afferent activity or its lack. The definition of the effects of 
afferent stimulation on the nervous system of man is not 
yet available. 

The lack of a complete explanation for the phenomenon 


. does not alter the effectiveness of the principle of afferent 


stimulation for control of pain. Electrical stimulation has 


been used primarily simply because it is a convenient, 


controllable method for stimulating the afferent nervous 
system. As engineering of stimulating devices improves 


|. and increased understanding of the functional principles 


involved is gained, these techniques should gain even more 


. importance in the treatment of pain of many etiologies. 
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Symbesium on Pain 


Electromyographic Biofeedback 


for Pain Related to Muscle Tension 


A Study of Tension Headache, Back, and Jaw Pain 


Connie L. Peck, PhD, George H. Kraft, MD 


* We review the literature on the application of electromyo- 
graphic (EMG) biofeedback to tension-related headaches, back 
and shoulder pain, and temporomandibular joint (TMJ) pais and 
present clinical treatment data on 18 patients with temsion 
headaches, eight patients with back and shoulder pain, amd six 
patients with TMJ pain. Electromyographic tension levels 
dec ined in all groups ef patients; pain declined signi icantly in 
12 of 18 patients with tension headaches and one of eight back 
pain patients, and decreased slightly in three headache petients, 
three back and shoulder pain patients, and two patients wih TMJ 
pain. Conclusions suggest that EMG biofeedback is ge erally 
more effective in treating tension headaches, but much less 
effective in the treatment of back, shoulder, or jaw pain alfhough 
the numbers of patients are small in the latter two groups. 

(Arch Surg 112:889-£95, 1977) 


lectromyographie (EMG) biofeedback is the nszanta- 
neous feedback to a patient of muscular tension 
lewels as measured by the electrical activity of a cortract- 
ing muscle and fed baek by visual, auditory, or ether 
means. This powerful training tool is derived from & body 
of research in surface electromyography begun in the 2950s 
anc from an explosicn of research in the area of bi»*eed- 
bask in the 1960s and 1970s. 
The recent surge of biofeedback research was larzely a 
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result o: Neal Miller's work' showing that animals could 
learn to control visceral and somatic responses through 
conditioaing. In the early 1970s, these techniques were 
extended to humans, where it was demonstrated that 
informa.ion feedback (ie, a visual or audio analogue to 
degree cf muscular tension) alone was powerful enough to 
teach hemans autonomic and somatic control. This work 
showed that the rewards and escape-from-punishment 
techniques that had been used in previous animal research 
were nc necessary with humans. Much current research 
involves testing the clinieal utility of EMG biofeedbaek 
procedures, and these are reshaping traditional views 
about psychosomatie and psychogenic illnesses held by 
practiticners of both medicine and psychology. The 
remaincer of biofeedback research concerns itself with the 
investigation of the psychophysiology of the autonomic 
nervous system and the nature of psychophysiological 
relation.hips. 

This zrticle will review the clinical literature on EMG 
biofeedback and present some clinical data for patients 
who were diagnosed as having the following types of 
muscle s»ension problems: (1) muscle tension headache and 
neck pam, (2) shoulder and back pain, and (3) temporoman- 
dibular oint (TMJ) pain. 

Budzynski et al* first presented data in 1970 showing 
that five persons with tension headaches who received 
EMG bifeedback to the frontalis muscle showed statisti- 
cally significant reductions in headache intensity, dura- 
tion, and EMG levels. Headache intensity was measured by 
having the patient keep a daily record of all headaches. The 
authors reported that headache activity  (intensi- 
ty X hours) over a three-month period following treatment 
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continued to be reduced; they also saw no evidence of 
symptom substitution. The best pain relief was found in 
patients continuing to practice relaxation on their own, 
while those who had stopped practicing had some return of 
symptoms. Wickramasekera? replicated the results of 
Budzynski et al in 1972 with five female patients, using a 
procedure consisting of verbal relaxation training followed 
by conventional EMG feedback training. 

In a second study, Wickramasekera‘ evaluated five 
chronic tension headache patients who were given six 
sessions of false, noncontingent feedback following a 
three-week base line, followed by three weeks of true 
feedback. Analysis showed no change in frequency or 
intensity of headaches between base line and the false 
feedback condition; however, there was a significant 
decrease in both intensity and frequency between the base 
line and the contingent feedback period. 

In 1973, Budzynski et al? reported on a controlled study 
in which six patients received EMG biofeedback to the 
frontalis muscle; six received a placebo feedback condition 
called pseudofeedback, in which noncontingent taped audio 
feedback was presented in identical conditions to the 
"real" feedback; and six were in a no-treatment control 
group. There were no differences in headache leve. at base 
line, but results did show significant differences between 
the real feedback group and the pseudofeedback and no- 
treatment groups (P — .001). Individual headache analysis 
showed that the conditions of four of the six patients in the 
feedback group improved; one of the six in the pseudofeed- 
back group improved; and none in the no-treatment group 
improved. 

Results also showed a significant difference in EMG 
levels of the frontalis muscle, with the feedbacx group 
having significantly less muscle tension than the other two 
groups. Budzynski et al reported a .90 correlation between 
headache activity and frontalis EMG level for the feedback 
group and a .05 correlation for the pseudofeedback group. 
These two studies indicate that reduction in muscle tension 
headaches with EMG biofeedback training is not a result of 
placebo or attention, but apparently the result of reduction 
in muscle tension. 

Recently, Cox et al? conducted a study with seven males 
and 20 females with tension headaches, in which subjects 
were assigned to one of three groups: (1) a biofeedback 
group, with eight sessions of frontalis EMG with zuditory 
feedback; (2) a verbal relaxation instruction group, with 
instruetions in progressive muscle relaxation; ard (3) a 
medication placebo group, in which glucose capsules were 
used and patients were told they were receiving a muscle 
relaxant. Results showed no difference between the 
biofeedback and relaxation groups, but both of these 
groups showed a significant decrease over the medication 
placebo group in reducing headache activity, frontalis 
EMG level, reduction of pain medication intake, and 
ancillary psychosomatic complaints. In contrast to the 
findings of Budzynski et al of .90 correlation between 
headache activity and EMG level, these authors ‘ound a 
.42 correlation. 

Jacobs and Felton’ in 1969 reported on the use of 
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myoelectric output to facilitate upper trapezius muscle 
tension reduction in subjects with neck injuries. These 


subjects were compared with normal controls on nonfeed-. 


back and feedback trials. The authors demonstrated that 
patients with neck injuries showed significantly higher 
muscle tension levels than normal controls, and they were 
able to reduce muscle tension in the laboratory with one 
trial of feedback. However, no data was collected on the 
effect on pain reduction. 

Relatively little research has been done in the ares of 
EMG bicfeedback to temporomandibular joint pain or 
myofascial jaw pain patients. Budzynski and Stoyva* 
demonstrated that normal subjects who received feedback 
reduced their masseter EMG activity more than normal 
subjects who did not receive feedback. They assignec 20 
subjects each to four groups: audio feedback to the 
masseter, visual feedback to the masseter, irrelevant feed- 
back with a steady low-frequency tone (analogous to the 
"white ncise" anaesthesia techniques), and a silent condi- 
tion or ne-feedback group. Their study showed that both 
feedback groups were equal and showed a significant 
reduction of muscle tension levels over the irrelevant and 
silent feedback groups. These authors suggested this tech- 
nique for the treatment of bruxism and TMJ pain, but 
reported no data on use of this technique with these types 
of patien-s. Mulhall and Todd? in 1975 presented a case 
study on a man with jaw pain and headaches and reported 
improvement, but gave no specific data. Fowler,^ in an 
unpublished study, reported a reduction in both masseter 
tension and pain levels in several of his 18 patients with 
TMJ pain. 

There is a paucity of research on muscles other than the 
frontalis for pain problems, except for noncontrol ed 
studies on the use of EMG biofeedback for the treatment 
of torticollis and tics.''^* Although many practicing physi- 
cians tenc to assume that if EMG biofeedback works ‘or 
headaches it must work for other tension-related pain 
problems, this has not been demonstrated. 


TENSION HEADACHE AND NECK PAIN 
Subjects 


Data is presented for all patients with a diagnosis of muscle 
tension headaches or neck pain who completed a course of 
biofeedback training (a minimum of seven sessions) over the past 
1% years at the University of Washington Hospital Biofeedback 
Laboratory All patients who were referred for treatment and 
completed the program are included in the data. Eighteen patients 
were studied, consisting of 13 females and six males, ranging in 
age from 17 to 67 years; symptom duration varied from 1 to 42 
years. Most of these patients had headaches two to three times per 
week or more. All subjects underwent a medical examination and 
appropriate laboratory tests, a psychological interview and 
testing, and EMG biofeedback screening for the presence of 
muscle tension. The Table shows more complete data on each 
subject. 


Procedure 


All subjects were asked to fill out daily pain cards showing a 0 to 
10 pain rating scale on an hourly basis for two weeks prior to 
treatment, throughout treatment, and for a three-month follow-up 
period. Patients were also asked to record medication usage, times, 
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Muscle Tension 
Head & Neck Pain 
(N = 18) 






Fair index (96 improvement) 
‘Marked (66-100) 6 
Seme (33-65) 6 
Liftle (10-32) 3 

2 
1 






‘Nene (—10-10) 
S-ndition worse (> —10) 
Peir medication 









Decreased 10 
Sable 3 

nzreased 1 
an cocktail 2 





Net receiving medication 





Temporomandibular 
Joint Pain 
(N = 6) 


Shoulder & Back Pain 
(N = 8) 


0 0 
1 0 
3 2 
2 1 
2 3 
0 2 
5 1 
0 0 
1 0 
2 3 


*Dste-mined by comparing weeks five, six, and seven with base ‘ine weeks one and tw». 


and =neounts. 

Wetea subjects underwent their initial work-up, muscle tension 
sample: (ten 10-second samples on each muscle) were zaken on 
severa. muscle sites to help determine the muscle that should be 
treat»c. Muscles most frequently tested were the trapezius (apper 
border midway between vertebrae and shoulder), cervical paraspi- 
nali-(£cm from the midline at occiput), masseter, and frentalis. If 
the sarapling agreed with the physician’s judgment of the muscle 
show ræ excessive tension, treatment was begun on that muscle; if 
the sar pling did not agree, a second sample was taken. Treatment 
was berun over the musele showing the highest muscle tension. 

Treazment sessions were held twice a week on an outpatient 
basis fer half-hour sessions. Patients were seated in a comfortable 
chairir a quiet room and two active surface electrodes (6 to 10 mm, 
silver / ilver-chloride) were placed on the skin with electrode paste, 
bilaterally over the muscle being treated, with one ground elec- 
trode czer a boney distant area. Five 10-second samples of m'tial 
tensior levels were taken without feedback and five samles with 
feedt*a-k. During feedback samples, the patient was seated with 
an avesage integration auditory and visual analog EMG d rectly in 
front o him or her and was instructed to watch the meter (where 
the ENG signal was amplified, integrated, and displayed in 
micrevelts of tension on a 16-em panel meter) and listen tc the 
audie tone (the tone became lower, the lower the tension level). 

Afe% initial samples were finished, the biofeedback technician 
engaged the patient in a procedure known as shaping, ir whieh a 
thresndd was set and the patient was instructed to keep tne meter 
below he threshold. (Shaping begins at a level well a»ove the 
patients initial EMG readings.) The patient was given 10-second 
trials, and the percentage of success read out on an attached 
scorexe2per machine that the patient may also observe. All trials 
with zmater than 85% suecess were used as criteria to go ən to the 
next ower shaping level. In this manner, the patient is shaped to 
lower and lower tension levels. At the end of the session, five more 
sampes were taken with feedback and five without feedback. 

Whe the patient became proficient at lowering EMG reacings, 
the 5ic'eedback technician worked on increasing the »at.ent's 
speec c being able to do this by presenting the patient with timed 
trials “he patient was also trained in tension perception with 
practe- trials, in which he cr she was asked to match various 
readings on the EMG." Once the patient was good at -edacing 
muse tension reliably and quickly, he or she was instructed to 
praet» at home and work without the equipment severa! -imes 
per da- for brief periods, ir stressful situations, or when the 
patient noticed the onset of a headache. When a patent nad 
eomp-exed the regular treatment program, he was scheculed for 
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follow-up ~isits at two weeks, one month, two months, and three 
months. 

Patients who reported a reduction in headache activity with 
biofeedbaek and who did not spontaneously reduce their own pain 
medication (if they were taking significant amounts) were placed 
on a pair cocktail procedure that involves a time-contingent 
prescriptien of medication in a 10-ml masking agent.'*'* Reduc- 
tions in desage were then made gradually; without the patient's 
awareness of when and by how much the reductions were made 
(although »ur patients were told that gradual reductions would be 
made). 


RESULTS 


Figure 1 shows treatment results in these 18 patients 
over a two-week base line period, a six-week treatment 
phase, and a seven-week follow-up period. The mean 
number cf treatment sessions for this group was 11.3. The 
figure als» shows the overall pain rating made by patients 
per week. This rating takes both frequency and duration of 
headaches (hours of pain) and intensity of headaches (pain 
level) int» account (ie, hours X intensity). As can be seen 
from the graph, treatment results show a fairly steady 
trend toward less pain across the six weeks of treatment, 
as compared to base line. This is confirmed by multiple, 
planned sorrelated t tests (matched-sample ¢ tests for 
repeated measures used with Dunn tables) that show a 
statisticaly significant difference for base line vs week 
four of reatment, and for base line vs week six of 
treatmen. (a = .05 experiment-wise). 

As can also be seen from Fig 1, subjects' pain levels 
increased initially during the follow-up phase, but then 


appeared to level off at a level significantly below the base : 


line. The est statistic confirms this result as well for week 
ten and week 13 as compared to base line (a = .05 experi- 
ment-wis-). 

Figure 1 also shows changes in EMG levels over time. 
These results are summed across differing muscles (con- 
stant witain each subject, different between subjects as 
shownin he Table). As can be seen from the data, changes 
in EMG level seem to parallel changes in pain as reported 
by Budzynski et al^ and others. The product moment 
correlation coefficient for changes in EMG level and 
changes in the pain index in this data was .57. (This was 


EMG Biofeedback—Peck & Kraft 891 






x 
w 
"ua 
c 
mot 
c 
= 
© 
a 


Baseline Treatment 


— Pain Index 
— = — uV of EMG 


N=8 


p = = 
v / S8 aeri 


713 


10 11 12 13 WEEKS 
Follow-up 





Fig 1.—Pain index and microvolts of electromyogram (EMG) for muscle contraction headache patients. 


computed on a smaller number of patients than the total, 
since missing data in each group was not included). 

Both of the trends shown in Fig 1 are somewhat difficult 
to interpret exactly, since there are changing numbers in 
the subject pool across weeks. This was due to the difficulty 
in getting patients to fill out pain cards for many weeks, 
patients missing appointments, ete. Both hours of pain and 
pain level declined during treatment; follow-up results 
tended to show hours of pain as only slightly fewer than 
during base line, but continued to show a decline in pain 
intensity. Thus, our data appeared to show that, although 
the patient still had the same number of headazhes that 
lasted as long, they appeared to be less interse head- 
aches. 

Table I shows an analysis of individual subject's data and 
a breakdown of individual success rates within this group, 
as well as a statement of change in medication for head- 
ache patients. Individual data indicates that 12 patients 
fell into the some or marked improvement category, and 
that ten patients spontaneously reduced pain medication. 
Two patients had to be placed on a pain cocktail 
regimen. 


SHOULDER AND BACK PAIN 
Subjects 


Eight subjects with shoulder and back pain comoleted the 
treatment program. Six subjects were women and two were men; 
they varied in age from 25 to 51 years old, and in duration of 
symptoms from 2 months to 20 years. Evaluation was tre same as 
for the headache and neck pain group. 
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Procedure 


Procedures were the same as for the muscle contraction head- 
ache patients; except that electrodes were attached largely te the 
trapezius and lumbar paraspinal areas. Patients were asked to 
keep records on the pain. 


RESULTS 


Figure 2 shows treatment results for these patients and 
the overall pain index for two weeks of base line, five 
weeks of treatment, and two weeks of follow-up. The data 
does not appear to show changes in pain level with 
treatmert, and even shows slightly elevated changes over 
base line with follow-up. 

The figure also shows the changes in the EMG level. 
Although these data show some reduction, the reduction is 
considerably less than for the tension headache and TMJ 
pain groups. The product moment correlation coefficient 
for this data is .53. In this case, the correlation coefficient 
reflects the relatively small but correlated change in both 
EMG level and pain. When the pain index is broken down 
into level of pain and hours of pain, the level of pain 
decreasel slightly with treatment and hours of pain 
increased slightly with treatment. The Table shows mdi- 
vidual subject analysis and medication data. As can be 
seen, one subject was in the group with some improvement, 
three in the slightly improved group, but two in the group 
whose symptoms got worse. No patient spontaneously 
decreased medication, although one was placed on the pain 
cocktail “egimen. 
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Fig 2.—Pain index and microvolts of electromyogram (EMG) for patients with shoulder and back pain. 


TEMPOROMANDIBULAR JOINT PAIN 
Subjects 


Daa is presented on six female patients with varying degrees 
of TMJ myofascial pain suspected to be secondary to muscle 
tensi»n. These patients ranged in age from 13 to 31 years old, and 
in curation of symptoms from one to ten years. All subjects were 
seen m our TMJ clinic and also received a medical examination and 
aprrepriate laboratory tests, psychological interview and «esting, 
anc screening for the presence of muscle tension. 


Procedure 


Frecedures were the same as for the muscle contraction head- 
ache patients, except that electrodes were attached te the 
masseter area and patients were asked to keep records on jaw 
pain. 


RESULTS 


Figure 3 shows treatment results and the pain index 
(hours x intensity) for these six patients over a twe-week 
baseline period, a five-week treatment period, and a four- 
weel follow-up period. The mean number of treatment 
sessions for this group was 10.3. Perusal of the data 
incieates that the pain index shows no reduction urtil the 
four h week of treatment, but then returns to a nezr-base 
line evel for weeks five, six, and seven. Weeks eight and 
nire during the follow-up phase show a reduction in the 
pam index, but each cell also has fewer patients. As can be 
seem from the data, one patient's condition actualy got 
worse in weeks seven and eight, accounting for the rise in 
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un on. 


data po:nts. Thus, the graph is presented with an without 
this subject’s data. 

Figuse 3 also shows the reduction in masseter EMG 
levels azross the weeks. The product moment correlation 
coefficient for these two sets of data (EMG level and pain 
index) was .01. Both level of pain and hours of pain show 
parallel trends, with neither showing clear improvement. 
The Tasle shows an analysis of individual subject data and 
medica ion changes. No patients fell into the group with 
some o: marked improvement, although two patients did 
fall into the group with a little improvement, and two 
reducec pain medication spontaneously. Three patients, 
however, showed increased pain after treatment. 


COMMENT 


These data indicate that EMG biofeedback is most 
success ul in the treatment of muscle tension headaches 
and ne-k pain, and less successful in the treatment of 
shoulder and back or TMJ pain (although the numbers of 
patients are much smaller for the latter two groups). This 
finding regarding tension headaches is not surprising and 
confirms results reported by Budzynski et al,^^ Wiekrama- 
sekera, ' Cox et al,’ and others. However, it should be noted 
that pa ients treated in the present study were treated for 
muscle tension largely in muscles other than frontalis, 
where previous investigators have concentrated. Patients 
in this study were treated with the muscle showing the 
greate= muscle tension. These results compare favorably 
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Fig 3.—Pain index and microvolts of electromyogram (EMG) for patients with temporomandibular joint pain. 


with those of the previous studies, especially waen it is 
noted that most of our patients were characterized by long- 
standing pain problems and many were treatment-refrac- 
tory to medication, physical therapy, and psychotherapy. 

The results of the back and shoulder pain patients are 
disappointing and suggest that EMG biofeedback is 
probably not a useful treatment tool in patients with back 
pain, although more research in this area is needed. One 
reason for this may be the difficulty in maintaining 
relaxation in postural muscles, or the misinterpretation of 
other eauses of back pain as "tension." Another reason is 
suggested by looking through these patients' charts. Many 
of them appear to have more generalized somatic 
complaints than muscle tension headache patients, whose 
complaints are more focal. It seems quite possible that, as a 
rule, headache pain is more directly related to muscle 
tension, whereas back pain may be less clearly related and 
frequently has a number of other origins. 

The findings of TMJ pain are surprising and contradict 
the expectations of Budzynski et al and the results found 
by Fowler.'^ Since the number of patients is so smzll in this 
case and two subjects did show a little improvement, 
further research in this area should be conductec. Again, 
many of these patients were treatment-refractory, and 
patients were not excluded from the study because of 
lawsuits, compensation, etc (two of these patients were 
involved in litigation). 

Use of the pain cocktail is an important adjunct to any 
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treatment program for pain control, since a change in a 
person's muscle tension levels and experienced pain does 
not necessarily lead to changes in medication intake. By 
the time the patient is seen in treatment, pain and 
medication intake can be different response systems, 
separately conditioned. Giving the patient a technique to 
control pain and then gradual substitution of this tech- 
nique for pain medication via the pain cocktail can be an 
effective means of reducing pain and also reducing medi- 
cation problems so frequently related to pain. In our clinic, 
we have been quite successful with the use of this tech- 
nique on an outpatient basis with muscle tension headache 
patients and even with some patients who were receiving 
intramuseularly administered narcotics. 

Many investigators stress the importance of the 
continued practice of relaxation techniques for continued 
maintenance of pain relief. We have longer-term follow-up 
results (which are not presented here because the numbers 
of patients fall off too quickly) that confirm the necessity 
of continued practice for continued pain relief. Reinking 
and Hutchins'* recently presented results from a year's 
follow-up study of tension headache patients treated with 
EMG biofeedback and demonstrated that those patients 
who had maintained a practice regimen were the most 
successful in pain index and EMG level on follow-up. 

Some of the most interesting outcomes of the current 
generation of clinical studies of the usefulness of biofeed- 
back are the questions they raise about the relationship 
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between subjective and somatic states of anxiety, ques- 

. tiens regarding the nature of emotion, and the whole 
cone-pt of psychosomatic syndromes. The response s»ecif- 
icityof various organs, organ systems, and even individual 
muedes in response to stress provide a whole new area of 
reseerch interest to psychologists and physicians alike, and 
further research may shed some much-needed light on the 
etielegy and development of these pathophysio.egical 
synd-omes. 

Seiwartz,' in a thought-provoking article, suggested 
that we may have been too simplistic so far in our study of 
bie*eedback responses, and that some of the answers to 
clirieal and research questions lie not in the programming 
of single, specific responses, but in programming pat-erns 
of responses. This may be the case; our clinica. data 
suge^st that teaching a patient to relax one musele does 
not zlways generalize to other tense museles. We have 
freqwently monitored a second or third muscle greup when 
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giving feedback to the muscle being treated and found that 
the other muscle is not relaxed. On occasion, we have 
taught the patient to relax more than one muscle in 
separate sessions and then taught him to put these two 
responses together. It is very possible that the answer to 
some of our poor treatment results in back and shoulder 
and TMJ pain relate to the treatment of single muscles, 
rather than patterns of muscles. 

Research in tension headaches and in the ability to lower 
EMG levels with feedback has abounded. What is needed 
now is an extension of this research effort into other areas 
of muscle tension-related problems and refinement of 
diagnostic and treatment techniques so that the potentials 
and lim:tations of this nonobtrusive, relatively inexpensive 
treatment tool ean be fully explored. 


This study was supported in part by Rehabilitation Services Administra- 
tion gran: 16P-56818/0-4. J & J Enterprises, Bainbridge Island, Wash, 
supplied the M-50 electromyograph with LGS-100 scorekeeper. 
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Symposium on Pain - 


Acupuncture Analgesia and Anesthesia 


Terence M. Murphy, MB, ChB, John J. Bonica, MD 


© After the war of liberation, Mao Tse Tung encouraged an 
integration of Western and traditional Chinese medicine. Several 
schools of therapeutic acupuncture have defined different points 
of puncture, originally assumed to be on an empiric basis but 
now rationalized as areas where nerve endings congregate. 
Results of therapeutic acupuncture in China cannot be evaluated 
because of inadequate record keeping. At the University of 
Washington Pain Clinic, immediate results (two to three days) 
are good but never lasting, nor do they decrease ccncomitant 
medication. For anesthesia, acupuncture acts to prcduce only 
hypalgesia in most patients, although some experience total 
analgesia. Patient selection and mental preparation are careful. 
Hence, the method is used in much less than 1096 of the 
operations in China, and in these the analgesia is satisfactory by 
Western standards in only approximately 3096. Concepts as to 
the mode of action of acupuncture analgesia range from an 
attitudinal change towards sensory input to the release of a 
neurohumoral analgesic substances. 

(Arch Surg 112:896-902, 1977) 


D his book, The Doctors Dilemma, George Bernard Shaw? 
stated: 


There is no harder scientific fact in the world than the fact that 
belief ean be produced in practically unlimited quantity and 
intensity without observation or reasoning and even in defiance of 
both, by the simple desire to believe founded on a strong interest 
in believing. 


He enlarges on this by reminding us 


that although everybody recognizes the validity of this quotation 
in the case of amatory infatuations, that it does, however, hold 
good over the entire field of human activity where doctors are no 
more proof against illusions than other men.' 


Thus, following the initial dramatic reports regarding 
acupuncture anesthesia in the People's Republic of China 
by B. Reston (New York Times, Aug 22, 1971, section 4, 
p 13) and Diamond,’ who were among the first Americans 
to visit that country after a quarter of a century of closed- 
door policy, there developed an almost incredible degree of 
interest in acupuncture therapy and acupuncture anesthe- 
sia. This was accompanied by many misconceptions among 
the American public and many physicians about the true 
role of the procedure. The dearth of evidence did not 
permit reasoned scientific judgment as to the efficacy and 
mechanisms, but, despite this, widespread false impres- 
sions developed among Americans about the claimed 
success of acupuncture. This was in part due to these early 
reports made by Americans, including some highly 
respected scientists who, though well-meaning, did not 


Aceepted for publication Dec 28, 1976. 
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have the expertise to critically evaluate their observa- 
tions. | 

These misconceptions prompted a widespread interest in 
acupuncture and caused it to be practiced extensively by 
physiciars, other health professionals, and “acupunctur- 
ists" in the United States and other Western countries. 
some of these used the method in an ethical, albeit 
empirica., fashion, and others have done clinical studies 
and observations. However, some unscrupulous persons 
have exploited the public's interest by operating their 
acupuneture "centers" like "mills," treating several 
hundred patients daily and charging exorbitant fees. 
Moreover, the interest and curiosity of many physicians 
has beer exploited by the numerous groups who Lave 
sponsored many courses and by a large number of acupunc- 
ture equipment companies that sell a variety of charts, 
needles, and “do-it-yourself kits.” Outside of a few well- 
carried-out clinical trials, most of the "studies" reported in 
the recent Western literature are of an anecdotal and 
uncontrolled nature. 

Forturately, further evidence was obtained during visits 
by official medical missions from several Western ceun- 
tries, induding the United States,'^ and subsequently, by 
the group of anesthesiologists and other scientists who 
visited China for an in-depth study of the use of acupune- 
ture for surgical anesthesia. These, together with the 
results of clinical and other studies, now permit a more 
realistic appraisal of the phenomenon of acupuneture 
analgesia and anesthesia. 

It is the purpose of this article to attempt to clarify the 
current status of our knowledge of acupuncture anc its 
therapertie potential. It is important at the outset to 
emphasize that its use for the therapy of chronic pain 
(therape.tie acupuncture) and its use to produce surgical 
anesthesia (acupuncture anesthesia) are different pherom- 
ena in many respects. (Its claimed success in making the 
deaf hezr, the blind see, and the halt walk, or its other 
nonanalgesic uses, are yet another controversy and will not 
be considered here.) 

This account will be presented as follows: an outline of 
Chinese traditional medicine to provide a background for 
discussien of the use of acupuncture, an appraisal of 
therapeutie acupuncture, and an appraisal of acupuncture 
anesthesia. Possible mechanisms of action will then be 
discussed. More detailed and comprehensive reviews can be 
found ir national reports** and the detailed accounts by 
Bonica.'^ 


TRADITIONAL CHINESE MEDICINE 


Medicine in China dates back several millennia. The 
Huang Ti Nei Ching Su Wen, or The Yellow Emperor’s 
Classic ef Internal Medicine,’ is the earliest medical classic 
in China, written between the eighth and fifth centuries 
BC. It consists of 18 volumes covering a great variety of 
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subjects, including the theory of diseases, their etiology, 
diagnosis, and treatment. 

In the book, man is seen as a microcosm of the universe 
and therefore subject tc the same tension disruptions as 
nature itself. The immutable course of nature, the Tao, is 
believed to act through two opposing and unifying forces: 
the Yin—the feminine, negative, and passive force, and 
the Yang—the masculine, positive, and active force. In a 
normal person, the two opposing forces are in balance and 
assist the vital energy, called the chi, to circulate to all 
parts of the body via a network of 14 channels or merid- 
ians, each connected to an important organ. Obstruction 
(deficiency) and outpouring (excess) in the circulation of 
the «hi causes an imbalance of the two forces and thus 
res.iits in disease. | 

Diagnosis is made by studying the patient's behavior, 
coteration, respiration, and complaints, but, most mpor- 
tant, by palpating the radial pulse. Six pulses, each repre- 
semting an organ or system, are located at each wrist. 
Therapy consists primarily of acupuncture, moxibustion, 
massage, physical exercises, and dietary reg mens. 
Aeupuncture therapy at one or more of the 365 specific 
points located along the meridians corrects the imbalance 
anc thus eliminates the disease. Disease is not regarded as 
a lecal process, but affeets the entire body and is often 
influenced by emotional and behavioral factors. 

During the ensuing two millennia, the book underwent 
numerous revisions and it remained a standard work in 
traditional medicine. Moreover, therapeutic acupuncture 
continued to be refined. A number of books exclusively 
devoted to the subject were published, and the method 
spread to Japan and cther Asiatic countries, and ir the 17th 
century, it was introduced in Europe. 

With the introduction of Western medicine in China, 
traditional medicine in general and acupuncture in partic- 
ular began to fall into disrepute as being nonscientific. In 
1822, the Great Imperial Medical Board ordered the virtual 
abandonment of acupuncture on ethical grounds. Chinese 
intellectuals came to regard Chinese medicine as old- 
fashioned and a hindrance to the modernization and devel- 
opment of their country. In 1929, the Kuomintung gevern- 
ment banned the practice of traditional Chinese medicine, 
including acupuncture. Despite this, the populace. pzrticu- 
lariy in rural areas, continued to believe in and use 
acupuncture and traditional medicine. Moreover, before 
the Chinese communists’ victory in 1949, which they call 
the “War of Liberation,” there were only about 20,900 to 
30.00 Western-trained physicians, most of whem prac- 
ticed in the large coastal cities and cared only fer the 
foreign and rich Chinese population. Since 80% cf the 
550,000,000 people in China at the time lived in rural areas, 
they had virtually no benefit from Western-trained 
doesors, but relied on the estimated 400,000 traditional 
praetitioners. Before the "War of Liberation," inadequate 
hea th care, poverty, frequent famines, chronic malnutri- 
tior, and poor housing were the reasons China hed one of 
the highest mortalities and lowest life expectancies in the 
wortd. 

Seon after "liberation," impressive programs to improve 
fooc production, housing, and medicine were initiated. Mao 
‘Tse Tung set forth four concepts of health care: (1) to serve 
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the workers, peasants, and soldiers; (2) to put prevention 
first; (3) to unite Western and traditional Chinese medi- 
cine; and (4) to coordinate medical campaigns with mass 
movements. The integration of traditional and Western 
medicine was repeatedly stressed by Chairman Mao, who 
stated, "Chinese medicine and pharmacology are a great 


treasure house; efforts should be made to explore them and - 


raise them to higher levels." The old-type doctors were 
urged to abandon conservative prejudices, accept new 
knowledge, study science, and cooperate with Western- 
style dectors in order to increase their competence. By the 
same token, Western medicine "must study the popular 
and widespread spirit of Chinese medicine.” 

One of the most important results of the nationalism and 
fermen. of the great proletarian cultural revolution that 
took place during the years 1966 to 1969 was the renewed 
emphas:s on traditional medicine. It was given equal status 
with Western science and medicine, its practitioners were 
restored to favor, and a vigorous program was mounted to 
effect the true merger of the two schools. Medical schools, 
hospitals, and other health care facilities frequently had 
Western-trained doctors working alongside the traditional 
practitioner. 


CURRENT STATUS OF 
THERAPEUTIC ACUPUNCTURE 


In compliance with the aforementioned health policies 
and due, in part, to the influence of Western medicine, 
therapeutic acupuncture has undergone significant 
changes during the past several years, but especially since 
the Cultural Revolution. Much effort has been devoted to 
the improvement of the selection of patients and to 
techniques by means of clinical trials. Moreover, there has 
been a significant change in attitude toward traditional 
concepts in order to make acupuncture acceptable to 
Western physicians. 


Techniques 


There are now several methods of therapeutic acupunc- 
ture, but that involving insertion of needles in specific 
acupuncture points is the most commonly used. The needles 
are made of stainless steel, usually 1 to 10 cm in length, and 
are of feur or five standard sizes, with diameters ranging 
from 0.4 to 0.28 mm. 

The selection of acupuncture points varies greatly and 
depends on the disease being treated and the acupuncture 
school being followed. The old traditional schools used 
acupuncture points throughout the body. The number used 
varied trom source to source (although there is some 
uniform:ty with regard to certain points) and in its 
practice could involve the use of as many as 800 of these 
points distributed around the body surface, or as few as 
one or two discrete points. The traditional practitioners 
related these points to organ meridians as dermal repre- 
sentations of internal organs, both real (eg, heart) and 
unreal (eg, "triple warmer"). More contemporary acupunc- 
ture "science" views these points as aggregations of nerve 
endings, the stimulation of which produces patterns of 
activity within the nervous system that is allegedly respon- 
sible for its effects. 

The practice of acupuncture is difficult to define because 
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of an Wioeinplete transition of what was ale a 
philosophy into a scientific practice. However, by and large 
it appears to involve the insertion of needles into these so- 
called points following one of three patterns. They may be 
inserted into specifie points along the so-called organ 
meridians, and these points may bear little anatomical 
relation to the organ that is being treated, or needles may 
be inserted only in the ear. This technique, developed by 
Nogier'" of Lyon, France, maintains that the whole body 
image is projected on the ear, and therefore neecling can 
be restricted to this organ alone. Finally, there zre those 
who insert needles into the appropriate areas of the body 
where the pain is felt, eg, for arm pain, the needle would be 
inserted in the arm, that is, into structures supplied by the 
same spinal cord segments as the painful area. 

In many instances, a combination of acupuncture points 
is used. The needle is inserted and advanced until the te ch 
is experienced by the patient. This is described as a feeling 
of tingling, distention, heaviness, and numbness. Stimula- 
tion is achieved either manually, through a push-pull and 
rotatory movement, or by electroacupuncture. Manual 
stimulation is carried out for 10 to 15 minutes and the 
needle is either removed or left in place, and after an 
interval of time the procedure is repeated. In recent years, 
electroacupuncture has gained widespread use because it 
produees continuous stimulation over longer periods of 
time with much less effort on the part of the operator, 
because the strength of stimulation can be adjusted 
according to the needs of the patient, and also because a 
stronger stimulation can be achieved than with manual 
stimulation. 

The number of treatments depends on the type of disease 
and its severity. Acute diseases are treated one to three 
times daily until the condition improves. In the treatment 
of chronic disease, acupuncture is done daily or two to three 
times a week, for a total of 10 to 20 treatments. 

Other forms of acupuncture include the injection of 
sterile water, saline, procaine hydrochloride, morphine 
sulfate, vitamins, or other medication into acupuncture 
points. "Thread acupuncture" involves the insertion of a 
surgical needle threaded with catgut through one acupunc- 
ture point and out another. The catgut thread is left in 
place to produce persistent stimulation for several weeks 
until it is absorbed. "Pressure acupuncture" or 'acupres- 
sure" consists of the application of pressure on the skin 
overlying the appropriate acupuncture points for a period 
of several minutes. Cutaneous needle acupuncture involves 
the application of numerous short (0.5 em) needles placed 
either on a roller or on sticks and applied lightly on the skin 
overlying the acupuncture points. Moxibustion involves the 
use of a smouldering piece of dried moss (Artemisia 
vulgaris) that may be applied directly on the skin over the 
acupuncture points, held at a distance from the skin, or 
placed on the shaft of an acupuncture needle. It is there- 
fore important when discussing acupuncture therapy to 
define the specific modes and sites of stimulation, since it 
varies considerably in use by different practitioners. 


Clinical Applications 


Acupuncture has been used extensively in China for 
centuries for the treatment of various pain states. These 
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chronic kack pain, arthritis, and cervical spondylosis; 
neuralgia including trigeminal neuralgia and lumbosacral 
neuralgia (sciatica); headache, especially migraine, head- 
ache due to emotional tension, spasm of neck muscies, 
hypertension, and that due to disorders of the ear, nese, 
and throat; and visceral pain, including the primary treat- 
ment of acute appendicitis, cholycestitis, gastritis, chele- 
cystolithiasis, peptic ulcer, and renal colic. Surprisingly, 
one of us J.J. B.), during a visit to the People’s Republic of 
China, was consistently told that acupuncture was of no 
value in the treatment of chronic pain produced by cancer 
and other neoplastic diseases. Despite its long and very 
widespread use and the claims for a high degree of effieacy 
of acupuncture in treating pain and other nonsurgical 
disease, no hard scientific data are available to support 
such claims. In fact, in many health stations and even in 
some hospitals in China, no records are kept either of the 
patient’s medical history or of his or her response to 
therapy. 

Information with regard to its use in treating pain 
problems in Western patients is now accumulating. At the 
University of Washington Pain Clinic, a self-selected 
series of 100 patients suffering from chronic pain refrac- 
tory to other forms of conventional therapy undertook a 
trial of acupuncture analgesia at weekly intervals." 
Although the initial results were often spectacularly 
successful, following the third treatment, long-term 
benefit f-om acupuncture analgesia was as disappointing 
as other forms of therapy for this intractable group of 
patients. None of the 100 patients showed any continued 
objective evidence of pain relief, ie, medication intake and 
functional impairment continued despite claimed subjec- 
tive relief in a small percentage of the patients. Only three 
out of the hundred patients claimed long-term (upwards of 
three menths) pain relief from a course of acupuncture 
therapy. A greater number (15%) would maintain subjec- 
tive relief provided they underwent acupuncture at 
approximately weekly intervals, but they did not, as a 
result of this claimed relief, decrease analgesic medicines 
or improve their activity levels. 

Simila” patterns of response to acupuncture therapy for 
chronic pain states have been noted by other investiga- 
tors." [n a well-controlled clinical trial, Lee and associates" 
demonst-ated that it did not matter if the needles were 
inserted in traditional meridian points or in "control" 
points. The results were similar: temporary relief. Only 
18% of their 261 patients obtained good relief (15%) beyond 
four weeks after a series of four acupuncture treatments. 
In self-limiting temporary pain problems such as posttrau- 
matic pain after sporting injuries, acupuncture can be 
efficacious in relieving pain temporarily and may well be a 
useful therapeutic maneuver in such short-lived problems," 
though whether this is an improvement on conventional 
therapies remains to be determined. 


ACUPUNCTURE ANESTHESIA 


Acupuncture anesthesia is not really anesthesia, but 
more correctly an analgesia, since sensations other than 
pain are maintained. In contrast to its use for therapy, 
which gces back several millenia, acupuncture anesthesia is 
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report on the subject published in China credits "Chairman 
Mae’s Proletarian Medical and Public Health Lin?" as the 
impetus for its develepment. Apparently prompted by the 
simple question, “If acupuncture relieves pain of medical 
disorders, why not use it to prevent pain of surgery,” it was 
firss employed to relieve posttonsillectomy pain, and subse- 
quently during the changing of wound and burn dressmgs, 
for teeth extractions, tonsillectomy, and other simple 
operations. 

The initial reports created a great deal of excitement 
and interest among health-care professionals and the 
Chinese public for two important reasons. First, aeupunc- 
ture anesthesia held the promise of helping tc selve a 
serious health care problem-the lack of a sufieient 
number of trained anesthetic personnel. At this fime, 
anesthesiology, which was started as a discipline a few 
years earlier, was at 2 very early stage of developmert and 
virtually all of the small number of trained anesthesiolo- 
gists and nurse anesthetists practiced in large hospi:zls in 
urban areas. Consequently, the anesthetics giver ir rural 
areas (where 80% of the population lived) were adminis- 
tered by untrained personnel, resulting in a high mne:denee 
of eomplications. A second and equally importart reason 
for the interest that was generated was the “ac: that 
acupuncture anesthesia was an exclusively Chinese rven- 
tiom unrelated to Western medicine, which still bore the 
taimt of "Western imperialism.” 

Despite the initial favorable impact, acupuncture znes- 
thesia did not become as widely used as had been expected. 
In <act, during the early 1960s, it was virtually abandoned 
in many hospitals. One authoritative textbook states that 
less than 10,000 cases were done in the entire country 
during the first eight years.” However, during the Cul-ural 
Revolution, there was a great impetus to reintroduce 
acupuncture anesthesia and expand its clinieal use as part 
of Chairman Mao’s movement to fully integrate Western 
anc traditional medicine. 


Current Status 


Eeports by most early visitors to China gave the lay 
publie and the medical profession of the United S-ates and 
other Western countries the impression that acupuncture 
anesthesia was being used widely for many, if mot most, 
operations and was highly effective in most cases. 
Hewever, Bonica^ ard ochers** found this not to be the 
cas2. Bonica computed that it was being used in muet less 
than 10% of the surgical operations done througheut China 
anc, in fact, based cn other data, he computed that the 
figure was more like 1% to 2% of the operations dore in 
Chma during the seven-year period prior to 1973." 
Mereover, although a few of these patients uncergc the 
total operation with just acupuncture analgesia. most of 
the patients require supplement in the form of preznes- 
thetie medication, intravenously administered marcetics, 
anc, in some instances, supplementation with local znes- 
thetic infiltration of the wound and other pain-sensitive 
structures. 

The claim that acupuncture anesthesia is effective in 
about 90% of the patients—a figure that has been aceepted 
in a report by many other visitors to Chinz-is also 
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incorrect. This is based on the personal observations of 
Bonica* and others*^ and also is suggested by the data 
published by the Shanghai group, ^ which involved 80,000 
patients given acupuncture anesthesia for more than 100 
differen: types of operations. Table 1 lists the criteria used 
by the Shanghai group and Table 2 contains some of the 
data on their results.* The Chinese considered grades 1, 2, 
and 3 as being effective, and when added they give the 
overall success rate of 94%. The data, particularly of those 
operations on the head, neck, and thorax, which are 
considered the most suitable for acupuncture, show that 
the pain and reflex responses to noxious stimulation 
occurred in most of the patients and therefore acupuncture 
must be-considered as unsatisfactory when compared with 
successfal regional or general anesthesia. Their data show 
that theresponse in only 30% of their patients really would 
be considered satisfactory by Western standards.’* 

The advantages claimed for acupuncture anesthesia 
include: 

l. There is complete safety, because the physiology of 
the patient is not disturbed. 

2. Acupuncture per se has a tonic or regulating effect on 
the body functions, and since the patient is awake, his 
brain "is in the most active state" and can regulate body 
funetions and thus overcome the disturbances caused by 
the surgical disease and the operation. 

3. Aenpuncture needling is said to have a sedative and 
antiinflammatory effect, so that patient's conditions "are 
rarely complicated by postoperative infection." 

4. During the operation, the patient is awake and can 
cooperate with the surgeon, as, for example, in thyroid 
surgery. where it is important to identify the recurrent 
laryngeal nerves. Moreover, the patient can take fluids by 
mouth. 

9. Because the technique is simple, convenient, inexpen- 
sive, and requires no elaborate equipment, it can be done 
by "barefoot doctors" and other paraprofessionals who 
have not had training in drug anesthesia. This is especially 
important in view of the shortage of trained anesthesiolo- 
gists in rural areas of China. 

6. There is no residual postanesthetic depression or 
morbidi:y, nor is there nausea or vomiting, so that the 
patient ean take nutrients by mouth immediately on 
returning to the ward. 

Disadvantages of acupuncture anesthesia include: 

l. There is a lack of complete analgesia. It is generally 
acknowledged that, while acupuncture raises the patient's 
pain threshold, it does not completely eliminate the sensa- 
tion of pain, which in some patients is severe enough to 
require supplemental anesthesia. 

2. Acupuncture does not produce muscle relaxation, so 
that operations within the abdomen or other procedures 
requiring relaxation are more difficult. 

3. Traction on abdominal viscera often provokes pain, 
nausea, and vomiting. 

4. In intrathoracic operations with lung collapse, the 
patient ean experience dyspnea and other uncomfortable 
sensations that are at times severe. 

The selection and preparation of patients are empha- 
sized by the Chinese. Patients are said to always have a 
choice, and, indeed, many request acupuncture or volunteer 
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Table 1.—Criteria for Evaluation of Results of Acupuncture Anesthesia* 


Gradet 
f M M —— — — M — — M —'v an oem... 
1 2 3 4 





Brief periods of mild pain; 
patient calm 

Changes in blood Little or none 

pressure, heart 

rate, & respiration 
Supplementation 

Meperidine hydrochloride, 

mg/kg/hr 

Local anesthetics 


Operating conditions 


*From Bonica.* 
11 indicates excellent; 2, good; 3, moderate, and 4, poor or failure. 


Table 2.—Results of Acupuncture Anesthesia* 







No. of 
Patients SPEARS NOE LIRE aaa 
(N z 3,457) 1 2 3 4 


Grade (96 of cases)? 


Effective 
Rate (%)i 


Operation 













Craniotomy 606 34 35 26 4 96 
Pulmonary 
resection 656 17 26 52 4 96 
Heart 172 24. 5) 16 8 92 
Subtotal 


gastrectomy 763 16. . 45. 94 d 96 
Hysterectomy 590 94.-..40. $1 - 19 87 
Mean 96 of 

total T 230  9S7T^ - 27 6 94 

*From Bonica.* 


11 indicates excellent; 2, good; 3, moderate; and 4, failure. 
iGrades 1, 2, and 3 combined. 


for it. Those patients who manifest anxiety, apprehension 
or fear, or express any reservations are consicered not 
suitable, because invariably sufficient analgesia does not 
develop and they often will require drug-induced anesthe- 
sia. 

Once the decision is made to use acupunc-ure, the 
surgical team and the patient carry out "ideologie and 
material preparation" in advance of the surgery. The 
patient is often involved in the discussion of the surgical 
operation and is informed about all of the conditions that 
may be experienced. Emphasis is placed on the surgical 
team manifesting confidence in the procedure and being 
sensitive to the emotional and physical needs of the 
patient. Most patients receive preanesthetic medication, 
usually consisting of a moderate dose of a barbituate or 
other sedative on the night before, and a narcotic (eg, 75 
mg of meperidine hydrochloride or 8 to 10 mg of morphine 
sulfate) one hour before surgery. Patients scheduled for 
intrathoracic operation receive special preparation for five 
to seven days prior to surgery, during which time they are 
given instructions for special diaphragmatic breathing 
exercises that are said to prevent cardiorespiratory distur- 
bances usually ‘produced by surgical pneumothorax. 

In regard to the technique used: with experience, the 
number of needles has been gradually reduced from as 
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Periods of moderate 
pain 


Small dose 


Satisfactory 






Obvious pain, but Severe 
operation could still 


be accomplished 


Moderate Marked 


1.5-2.0 Necessary to change to drug 


anesthesia 

Moderate dose Necessary to change to drug 
anesthesia 

Necessary to change to drug 
anesthesia 


Fair 


many as 50 used initially to as few as one or two. Althcugh 
each school differs as to the site and number of acupunc- 
ture points selected, most individuals produce either 
manual or electrical acupuncture for a period of 15 to 20 
minutes as induction, prior to the surgery. During surgery, 
the patient may receive 75 mg of meperidine hydrochloride 
or 5 to 8 mg of morphine sulfate intravenously by cortin- 
uous infusion. During the operation, the patient is cortin- 
uously supported psychologically by every member of the 
surgical team. Emphasis is made for the surgeor to 
perform an operation with "steady, sure, light and quick 
movements." The surgeons are well trained, highly ski led, 
and use the most modern surgical techniques. In the event 
the patient experiences discomfort, he is encouraged to 
breathe as instructed, is continuously supported, and is 
asked to mobilize positive mental activities. 


Complications 


It is appropriate to say a few words with regard to the 
complications of this form of therapy. These are actually 
very few if used responsibly by individuals knowledgable 
in basic anatomy and pathology. Only one case of death due 
to acupuncture can be found in the literature.’ This was 
due apparently to puncture of a pericardial blood vessel, 
with subsequent tamponade. Obviously, by inappropriately 
introducing acupuncture needles into the pleura, pneumo- 
thorax would be a very definite risk of this therapy and has 
been reported." The transmission of infection could 
certainly be a factor if sterility of technique was not 
observed. Tissue trauma to such vital structures as the 
eyes, CNS, ete, would hopefully be avoided by anybody 
competent in knowledge of anatomy. 

A very real possible complication of acupuncture therapy 
is the withholding of more appropriate therapeutic 
measures; for example, treating, acute appendicitis or 
perforated ulcer with acupuncture could lead to a deterio- 
ration in the patient's condition by withholding more 
appropriate surgical therapy. Also, the use of acupuncture 
therapy for malignancy could permit the neoplastic process 
to advance beyond the resectable stage, where it might 
have been more appropriately treated, with a better chance 
of success at an early stage of the disease, by surgery, 
radiotherapy, etc. 
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MECHANISMS OF ACUPUNCTURE ANALGESIA  — 


The traditional explanation of restoration of energy 
5alance is not an acceptable explanation for contemperary 
anderstanding of acupuncture. This is somewhat ak r to 
the caloric and phlogiston theories as explanations of 
nflemmatory processes and would invoke the existence of 
an alternative biological system other than those of 
»onvertional physiology and anatomy. 

It is perhaps, with neuronal interaction that any mech- 
anism of acupuncture might be best explained or a 
ohysicogical basis, and the efficacy of acupuncture anes- 
thesiacertainly appears to be dependent on the irtegrity 
of an intact nervous system. Data suggest taat the 
afferent input generated by acupuncture stimulation can 
somehow interfere with and suppress the appreciation of 
pair. The mechanism of acupuncture analgesia may well 
work within the current framework of some of the recent 
explarations for the phenomenon of pain extendimg from 
the initial concept of the “gate theory" as described by 
Mela. k and Wall.’® The basic principle of this theory 
invelvss the concept that one stimulus can be modified, and 
marbe suppressed, by the input of an alternative stimala- 
tion. 

This gate theory and its subsequent modification have 
led co a therapeutic approach to relieving pain by adminis- 
tering an alternative sensory input to the pain via the use 
of dorsal column stimulators and, more recently, trenscata- 
neous nerve stimulaters that apply an electrical current 
usually to the site of the pain. These therapies with 
transcataneous somatic stimulation can relieve pair and 
often yield therapeutic benefits that outlast their brief 
durston.^ It is quite conceivable that acupuncture anal- 
gesia might be working via similar mechanisms, especially 
when zhe acupuncture needles are stimulated electrical y.” 
It wald also appear that the maximal effect of -his 
electreacupuncture is obtained with stimulation in the 
same Jermatomal distribution as the pain. This Fas been 
showr on an experimental basis with dental pair, wkere 
there was a substantial analgesic effect obtained from 
eleetrsacupuncture with regard to experimenta dental 
pain when the acupuneture needles were placed in the same 
dermztome as the teeth, but there was a trivial analgesic 
effect if they were used at some remote dermatome», i2, the 
hand. 2.23 

Most theories of the appreciation of pain attest to the 
fact hat the pain experience depends on more than 
activi y in the afferent aseending pathways, and taat such 
factos as the psychological makeup of the individual and 
his zu tural background also play a very important role. It 
is almost certain that the analgesia that follows zeupunc- 
ture zlministration will also be dependent on such factors. 
Certanly, our interpretation as to whether an afferent 
impulse is painful or not depends not only on ovr direct 
senso-y pathways, but also on our "response bias" as to 
how we interpret this afferent input.” : 

Clarke and Yang” have shown, by using a signal detec- 
tion theory in an experimental situation with a rad ant 
heat source on the arm, that acupuncture produceé no 
decre.se in the sensory discrimination, but did p^odu-e a 
substantial shift in response bias. The experimental 
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subjects mterpreted the heat stimuli as much less painful 
following an acupuncture trial, so that acupuncture may 
not neces-arily produce any true analgesia, but can produce 
an attitudinal change towards sensory input that will 
result in a diminution of the pain experience. 

A more recent study by Chapman et al** has hontibiiod 
that intrzsegmental stimulation is more efficacious than 
extrasegmental meridian point stimulation in dental pain. 
In contrast to the study of Clarke and Yang, the resulting 
increased analgesia was a relatively pure sensory change 
and not cue to modifications of response bias. 

A further possible mechanism of acupuncture anesthesia 
is that the acupuncture stimulation liberates a neurohu- 
moral anzlgesic substance.” An endogenous morphine-like 
substance that binds to opiate receptors has been 
reported,” and the fact that acupuncture analgesia can be 
reversed »y the opiate antagonist naloxone hydrochloride” 
supports -his thesis. The time sequence characteristics of 
acupunctare anesthesia, ie, a gradual rise in pain threshold 
with the onset of needling and a gradual decrease of 
analgesia after needling is stopped, is compatible with the 
time couse of production and decay of an endogenous 
pain-relieving substance in response to acupuncture needle 
stimulation. 

There s another mechanism whereby acupuncture can 
be responsible for producing relief of painful symptoms, 
and that is in those patients whose symptoms are gener- 
ated by their ingestion of excessive and inappropriate 
medicatiens, producing a dependency that reinforces the 
pain behavior. Benjamin Franklin said, when considering 
mesmerism: 


There is i- every great and rich city a number of people who are 
fond of medicines and taking them, and thereby impair their 
health anc ruin their constitutions, if they can be made to forbear 
the inges ion of these depressing medicines by the therapist 
pointing afinger or an iron rod [or maybe an acupuncture needle?] 
at them, they may feel better, but they mistake the cause. 


In the pain clinic of the University of Washington, we 
see man- patients whose symptoms are the result of an 
excessive ingestion of depressant, sedative, and narcotic 
medicatiens. If they can be persuaded to discontinue this 
medicatien intake, they are much improved symptomati- 
cally and they will attribute their improvement to 
whatever therapy coincides with this detoxification 
process. Ine such woman, referred with an incapacitating 
tension k2adache syndrome for which she was taking rectal 
suppositeries of ergotamine tartrate (because the exces- 
sive quartities of codeine that she also consumed made her 
so nauseated that she was unable to take ergotamine 
orally), vent to the Orient for a trial therapy of acupunc- 
ture, dur-ng which time the astute acupuncturist made her 
abstain “rom all medications. Her condition improved 
considersbly and she returned much impressed with the 
effieacy of acupuncture; however, she resumed her 
previous drug ingestion on returning to the United States 
and the symptoms gradually returned. A brief period in the 
hospital with the medicines discontinued, this time without 
the beneits of acupuncture, proved to the lady and to us 
that it vas the discontinuance of the medication rather 
than the-acupuncture that was the effective therapy. 
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Thus, the mode of action of acupuncture is still yet to be 








defined. Neurophysiological evidence does sugzest that 
modulation of noxious stimuli may well be invclved, and 
this effect is more to reduce than to necessarily abolish the 
pain. There are, however, probably other psychological and 
cultural attitudinal factors at work in the production of 
acupuncture analgesia. 


COMMENT 


The use of acupuncture analgesia during surgery is 
associated with a high rate of intraoperative discomfort 
and would probably be unacceptable to the mejority of 
patients and their doctors in the West. Although there is 
probably a small percentage of individuals who could 
successfully undergo surgery with acupuncture analgesia, 
the identification and preparation of these patients would 
be so time-consuming and difficult as to preclude any 
benefits from it. Most of the procedures performed outside 
of China on patients under acupuncture anesthesia have 
been limited to minor surgery (dentistry, skin operations, 
etc) and are frequently associated with supplementation 
with systemic analgesics and local anesthesia. 

Acupuncture may well find greater application for the 
control of chronic pain states, although whether it is any 
more efficacious than using, for example, transcutaneous 
stimulators remains to be determined. Certainly. there is 
evidence that the transcutaneous stimulator and acupunc- 
ture are probably working through similar mechanisms. In 
a study on low back pain, patients who were treated with 
both modes experienced similar benefits." Therefore, if 
similar results can be obtained with the use of electrical 
stimulators, the added investment of time and personnel 
required by acupuncture may not be worth it. In self- 


be SRT VEA LPT TINS T LE RA TIN Tee RTS TAY eae a ae alae ADRS aes ein 
EINE E EA ee OA REC ERR AN EE eM oe OnE ane AE ree hae, 






a oit E 


limiting conditions that benefit from acupuncture, eg, 
traumatie museuloskeletal problems, it needs to be shown 
to be a better means of treating them than conventional 
therapy, analgesics, etc, to really find a place in their 
treatment. 

Acupuncture analgesia should probably continue to be 
studied to better delineate what benefits it may accrue for 
patients treated with this method. This study should 
ideally be carried out by persons skilled in experimental 
methods and practitioners should certainly be knowledg- 
able on matters of anatomy, physiology, pathology, and 
behavioral sciences. It will require an approach in the 
experimental laboratory, but clinical trials must alse be 
done to answer questions as to what conditions it is most 
applicable for and whether it poses a more desirable 
alternative to conventional medications or more conven- 
tional therapeutic approaches. 

Acupuncture analgesia for surgery will, we think, have 
limited success in Western medicine, although there will be 
a small number of patients who could, perhaps, benefit 
from it. It is important that practitioners of acupuncture 
be licensed and that the therapy not be allowed to be used 
indiscriminately to the exploitation of the general public. 
This is essential] not only to protect the patient, but alsc for 
the protection of whatever potential value acupuncture 
therapy may have. If used indiscriminately, any advan- 
tages it may offer over conventional therapy may be 
masked. Voltaire claimed that physicians "entertain 
patients whilst nature cures disease." If used indiserimi- 
nately, aeupuncture could be added to that entertainment 
program where it may be no better (or no worse) than other 
nonspeciie therapeutic reinforcers of the doctor-patient 
relationsaip. 
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Books 


Handbook of General Surgical Emergencies, by 
Edward H. Sharp, 170 pp, $10, Medical Examina- 
tion Publishing Co Inc, 1976. 

The author states that this hand- 
book was written to help determine 
which patients should undergo imme- 
diate surgery and which patients do 
not need immediate surgery. His 
opinion is based on 15 years of'experi- 
ence in a noninstitutional atmosphere. 
This handbook is best directed to- 
wards students and physicians who 
may rotate or work primarily in the 
emergency room area. It may be used 
as a reference guide in the emergency 
room or read in preparation for begin- 
ning this type of clinical experience, 
whether it be the student, resident, or 
full-time physician. 

The book has three general sections. 
The first points out the pertinent 
aspects of a clinical history and phys- 
ieal examination that could direct one 
toward various surgical conditions. 
The second part of the handbook picks 
some of the more common surgical 
problems and, in somewhat greater 
depth, follows through with the appro- 
priate tests to confirm the diagnosis. 
Treatment is touched on. In the third 
section, the author discusses pro- 
cedures necessary to treat general 
surgical emergencies, eg, establishing 
an intravenous line, establishment of 
an airway, and measurement of uri- 
nary output. 

The best section, which probably 
should have been left as a paperback 
monograph, separate from the rest of 
the text, is the last section, on 
procedures. The section on airways is 
especially well done. The emphasis on 
the content of the consent form in an 
earlier section and in this section is 
clear, concise, and valuable. 

Unfortunately, the rest of the hand- 
book attempts to cover too broad an 
area of information. Attempts at 
diagnosis, clinieal, laboratory, and 
follow-through to operative  pro- 
cedures leave the reader not totally 
informed. As a diagnostic tool, the 
handbook refers to angiography, but 
barely touches on Doppler and ankle 
blood pressures. They are not men- 
tioned in the section on peripheral 
arterial disease. Ultrasound and com- 


904 Arch Surg—Vol 112, July 1977 


puterized axial tomography scanning 
are not referred to at all. 

Also, more basic information is 
required than "small bowel obstruc- 
tion may be watched." The author 
commerts on the dangers ef large 
bowel cbstruetion and cecal disten- 
tion, but does not say whaz to do, 
when, or even what the danger is. 
Certain. y, his approach to the problem 
of the zransient ischemic episode is 
also too superficial, and the problem 
too controversial for a book of this 
type. The reproduced roentgenograms 
and photographs are of poor quality 
and do not add to the value of this 
effort. 

This book has some valuab e infor- 
mation, but requires revision to a 
better-Gefined goal. The last section 
could be expanded to a monograph on 
emergency room techniques and 
would be valuable by itself. The body 
of the monograph needs an update on 
currently available noninvasive diag- 
nostic methods both in general and 
vaseular surgery. 

Morris D. KEnsTEIN, MD 
New Haven, Conn 


Trauma Surgery, by Kimball I. Maull and Ward 
O. Griffen, Jr, 190 pp, $12, Medical Examination 
Publishing Co Inc, 1977. 

This handbook is a compilation of 
1,000 multiple-choice questiors cover- 
ing all aspects of trauma surgery. 
Rather than just another cuestion- 
and-answer book, it offers brief expla- 
nations and good references in addi- 
tion to the answers to the questions. It 
is thorough, clear, and concise. The 
reference list represents both text and 
journal article input; therefcre, it is 
reasonably current. The material in- 
cludes general management, specific 
syndromes, and predictable complica- 
tions. 

This book can function as an excel- 
lent review for any individual taking a 
surgica. board examination, as well as 
an update for all levels of surgeons 
treating the multiple trauma patient. 
It is a fine method of self-assessment 
and learning. It is currently worth the 
price suggested. 

Morris D. KERSTEIN, MD 
New Haven, Conn 
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For optimal preoperative skin degerming — BETADINE Surgical Scrub. Chosen 
by NASA for Apollo 11/12/14 splashdowns, BETADINE Surgical Scrub provides 
a golden microbicidal lather for prepping the operative site... kills both gram- 
positive and gram-negative bacteria (including antibiotic-resistant strains), fungi, 
viruses, protozoa and yeests... promptly achieves full microbicidal effect with 
each usage. (Inthe rare instance of local irritation or sensitivity, discontinue use 
in the individual.) 


To enhance antisepsis — SETADINE Solution or BETADINE Aerosol Spray. After 
initial prepping with BETAD!NE Surgical Scrub, paint the operative area with 
BETADINE Solution (chosen by NASA for the Skylab mission), or spray with 
BETADINE Aerosol Spray. ..both are fully microbicidal and film-forming... 
maintain microbicidal activity inthe presence of blood, pus and serum...treated 
area may be bandaged, taped or covered by acast. 


To help maintain postoperative antisepsis— Reapply BETADINE Solution or 


BETADINE Aerosol Spray a*ter suturing and during redressing. BETADINE 
microbicides are virtually nonirritating and do not stain skin and natural fabrics. 


PHOTOGRAPH: SKYLA3 IN ORBIT, COURTESY OF THE NFTEDNAL AERONAUTICS AND SPACE ADMINISTRATION 


Purdue Frederick 


©COPYRIGHT 1974, THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 





COLACE prevents hard, dry stools common to constipation . . . 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal cisorders. 

Safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
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Clinical evidence of 
effectiveness in 


studies of 109 
hospitalized patients" 


Employing objective observations 
by nurse-monitors, two double- 
blind hospital studies of hypnotic 
effectiveness evaluated 57 orthcpe- 
dic patients, most postsurgical, and 
52 other postsurgical patients? with 
insomnia. Studies used similar pro- 
tocols of one nonmedication base- 
line night followed by seven nights 
of randomly-assigned Dalmane 
(flurazepam HCl) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pro- 
longing sleep.* 


* When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment of choice. Should the 
insomnia persist after the pain is relieved, consider 
Dalmane (flurazepam HCI). 
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Relatively safe and Para 
well tolerated,” E 












even for patients on ; 
A warfarin' 
| M Dalmane is generally well tolerated — 
| 40 and relatively safe. Morning “hang- x 
over" is infrequent. No unacceptable —— 
*» fluctuation in prothrombin time has E. 
"28 been reported in patients on chronic — 
A warfarin therapy.** The usual precau-- "Ü 
9 tions should be observed in patients de 
with impaired renal or hepatic func- E 
tion; in the elderly and debilitated, s. 
initial dosage should be limited to P 


15 mg to help preclude oversedation, 
dizziness or ataxia. 
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Confirmed by patients’ insomn-a...provedin practice —— 
‘subjective assessment” À EC 
_ The overwhelming majority of patients a mane a 
. coneurred with the monitor's objective reports: | | E 
those receiving Dalmane reported on morning | AA 
™ questionraires that, on average, they fell asleep (T | U raze Dd T) HCI ; 
faster, awakened fewer times and slept longer | T | 
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than patients taking placebo. one h. S, | E 
One 30-mg capsule /r.s.—-usual adult dosage 

Please se following page for a summary rng may sufice in sas patients): 


Mc T e 4l One I5-mg capsule /i.s—nitial dosage for- 
. of produet information. elderly or debilitated patients. 
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. Proven relief for postsurgical 
insomnia without repeating 
orincreasing dosage 


Dalmane 


tlurazepam HCl) € 





Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research ioter 
m Sleep within 17 minutes, 
on average 
B Sleep fe 7 to 8 hours, 
on average 
m Sleep with fewer nighttime 
awakenings 
m Continued effectiveness 
over 28 consecutive nights 
of administration 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habi:s; in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcoho. and other 
CNS depressants. Caution agzinst hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chiordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency their use 
this period sh almost al- 
ways be avoided. Consider possibility 
cf pregnancy when instituting therapv; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
15 years of age. Though physical and psy- 
chological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 
Precautions: In elderly and d»bilitated, limit 
initial dosage to 15 mg to preclude over- 
sedation, dizziness and/or atexia. Consider 
tential additive effects with other hypnot- 
ics or CNS depressants. Emp oy usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
ing have occurred, to al efe in elderly or 
debilitated patients. Severe sedation, le 
argy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


have been reported. Also reported: head- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
hypotension, shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline phosphatase. 
AEAN Individualize for maximum benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

Muppe: Capsules containing 15 mg or 30 
mg tlurazepam HCI. 
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The Prefunda Femoris-Pepliteal Artery Bypass 
BrucesE. Stabile, MD, Samuel E. Wilson, MD, Los Angeles 
An effective alternative when the common femoral artery 
is ensuitable for proximal graft anastomosis. 


Treatment of Carcinoma of the Sigmoid Colon and Upper Rectum: A 
Comparison of Local Segmental Resection and Left Hemicolectomy 
Rora W. Busuttil, MD, P^D; Robert P. Foglia, MD; 
Willam P. Longmire, Jr, MD, Los Angeles 
Lowal segmental resection of sigmoid and upper rectal 
carcinoma was as effective as and safer than left hemicclectomy. 


Ipsilate-al Blindness: A Complication of Carotid Endarterectomy 
Richaed L. Treiman, MD; Lee C. Bloemendal, MD; Robert F. Foran, MD; 
Philip M. Levin, MD; J. Louis Cohen, MD, Los Angeles 

Aneunusual complication. both internal and external 
arteries implicated. 
Editorial comment by Jesse E. Thompson, MD, Dallas 


Subphenic Abscess: The New Epidemiology 
Samuel M. S. Wang, MD, Samuel E. Wilson, MD, Los Angeles 
Changing bacteriology and increase in left-sided and multiple 
Space abscesses are reported. 


Contro: of Hepatic Bleeding With Microfibrillar Collagen 
Leon Morgenstern, MD; Stephen L. Michel, MD; Edward Austin, MC, Los Angeles 
Thess absorbable topical hemostatic agent is effective ir 
coatrolling diffuse small vessel bleeding. 


Noninvasive Methods for Evaluation of Extracranial Cerebrowascular 
Disease: A Comparison 
Herbert |. Machleder, MD, Wiley F. Barker, MD, Los Angeles 
Accuracy of clinical evaluation can be augmented by tnese 
methods but many diseased vessels are missed. 


Stacine Laparotomy for 4odgkin’s Disease in Children: Evaluation 
of the "echnique 
lan T Cohen, MD; Gussie R. Higgins, MD; Darleen R. Powars, MD; 
Darie M. Hays, MD, Los Angeles 
Thes protocol includes biopsy of node groups previously not 
iaduded in routine laparotomy studies, resulting in grea*er 
acsuracy in staging. 


Bile Leakage Following Percutaneous Transhepatic Cholangiography 
With the Chiba Needle 
Geørse L. Juler, MD; Robert M. Conroy, MD; 
Rabest W. Fuelleman, MD Long Beach, Calif 
Serious complications occurred with the Chiba needle and 
susgical standby is still necessary. 
-ditorial comment by Hastings K. Wright, MD, New Haven, Conn 


‘Routire’ Liver Biopsy in Upper Abdominal Surgery 
Stoen L. Michel, MD; Robert Lipsky, MD; Leon Morgenstern, MD Los Angeles 
A aigh percentage cf unsuspected hepatic abnormalities were 
fownd in this study. 


Bacierology of the Human Biliary Tract and the Duodenum 
Sis" Mary Ann Lou, MD; Ashis K. Mandal, MD; Joseph L. Alexancer, MD; 
Harawmopal Thadepalli, MC, Los Angeles 
Forty-seven percent of patients with acute cholecystitis and 
7096 with chronic cholecystitis had organisms in the biliary 
sy tem but only one patient had an anaerobic organism 


Contests continued on p 908. 
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Injection and tablets 


Unipen 





AS THE MONOHYERATE,BUFFERED,W YETH 


Postoperative surgical in*ections 

Recent advances in surgical technique have been so remark- 
abe that now total jointe can be replaced with prosthetic 
devices. But the introduction of foreicr materials — 
protheses, pins, nails, screws —designed to redace damaged 
parts or facilitate healing, can often lead to intecon. Common- 
ly, the implicated organism will be a penicillimase-producing 
staph. Progression can be swiît and devastating. 


Initial antistaph therapy: injection 

It's vitally important that efectve treatment o` Dacterial inva- 
sion begin as soon as possible. If you suspee: the presence 
of staph and must begir therapy before deinitive culture 
results are known, Injecticn Unipen® (nafcillir sodium)t is a 
particularly suitable agent. 


Aporopriate specimens for bacteriologic studies to determine 
the causative organisms and their susceptibiity to nafcillin 
should be taken prior to tne first dose of ant siotic.t And, if 
those studies subsequent» implicate organisms other than 
penicillinase-producing staphylococci sensitie to nafcillin, 
discontinue it and administer the appropriate antibiotic. 


Rapid penetration 

Unipen appears rapidly ir plasma following mtramuscular 
administration. Penetrates body tissues in hidh concentra- 
tior and diffuses well inte pleural, pericardie and synovial 
fluids. 


"On call" capability 
Reconstitutes in less than 60 seconds. Remans stable for 
24 hours t 


Follow-up therapy: tablets 

Unipen is available in tablet form as well as parenteral. So the 
injectable form can be used inifially in severe ifections. And 
as soon as the clinical ccnditon warrants, Unipen tablets 
allow you to continue antistaph therapy with ‘ke same anti- 
biotic in a form more agreeable to most patients 
"Nafcillin-susceptible penicillinase-rrocucing staphylococci. 


+See Important Note on next page. 
+See important information under Farerteral Administration +a next page. 


Wyeth Laboratories . *hiacdeiphia, Pa 1910: 
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TM 


See important informatie on next page. 
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Unipen 
(nafcillin sodium) 


AS THE MONOHYDRATE,RUFFERED,W YETH 


Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has 5een recom- 
mended for use with discs for testing susceptibility to penicillinase- 
resistant penicillin-class antibiotics. Interpretations co'relate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the aboratory of 
"susceptible" indicates that the infecting organism is likely to 
respond to therapy. A report of “resistant” indicates that the infect- 
ing organism is not likely to respond to therapy. A report of "'inter- 
mediate susceptibility" suggests that the organism would be 
susceptible if high dosage is used, or if the infection is confined to 
tissues and fluids (e.g., urine) in which high antibiozic levels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M.: Antibiotic 
Testing by a Standardized Single-Discs Method, Am. J. Clin. Pathol., 
45:493, 1966; Standardized Disc Susceptibility Test, FEDEFAL REGISTER 
37:20527-29, 1972. 

Indications: Although the principal indication for na cillin sodium 
is in the treatment of infections due to penicillinese-producing 
staphylococci, it may be used to initiate therapy in such patients in 
whom a staphylococcal infection is suspected. (See Important 
Note below.) 

Bacteriologic studies to determine the causative organisms and 
their sensitivity to nafcillin sodium should be performed. 

In serious, life-threatening infections, oral preparations of the 

penicillinase-resistant penicillins should not be relied on for 
initial therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of nafcillin sodium should take into consideration the fact 
that it has been shown to be effective only in the treatment of infec- 
tions caused by pneumococci, Group A beta-hemolytic streptococci 
and penicillin G-resistant and penicillin G-sensitive staphylococci. 
If the bacteriology report later indicates the infection is due to an 
organism other than a penicillin G-resistant staphylococcus sensitive 
to nafcillin sodium, the physician is advised to continue therapy with 
a drug other than nafcillin sodium or any other penicillinase- 
resistant semi-synthetic penicillin. 

Recent studies have reported that the percentage of staphylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylococcal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechanism similar 
to that of nafcillin sodium against penicillin G-resistant staphylo- 
cocci. Strains of staphylococci resistant to methicillin have existed 
in nature and it is known that the number of these strains reported 
has been increasing. Such strains of staphylococci have been 
capable of producing serious disease, in some instances resulting 
in fatality. Because of this there is concern that widespread use of 
the penicillinase-resistant penicillins may result in the appearance 
of an increasing number of staphylococcal strains which are re- 
sistant to these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that minor variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction *o any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicillins. These re- 
actions are more apt to occur in individuals with a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a histo-y of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
Jie es reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate therapy should 


be instituted, and discontinuation of nafcillin therapy considered. 
The usual agents (antihistamines, pressor amines, corticosteroids) 
should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind duriag long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral route of administration should not be relied upon in 
patients witl severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardios»asm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because of tae possibility of thrombophlebitis. 
Adverse Reactions: Reactions to nafcillin sodium have been 
infrequent and mild in nature. As with other penicillins, the possi- 
bility of an anaphylactic reaction or serum sickness-like reactions 
should be ccnsidered. A careful history should be taken. Patients 
with histories of hay fever, asthma, urticaria, or previous sensi- 
tivity to pemcillin are more likely to react adversely. 

The few reactions associated with the intramuscular use of nafcillin 
sodium have been skin rash, pruritus, and possible drug fever. As 
with other penicillins, reactions from oral use of the drug have in- 
cluded nausaa, vomiting, diarrhea, urticaria, and pruritus. 
Parenteral Administration: |t is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on oral therapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intravenous Route: The required amount of drug should be 
diluted in 15 to 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chleride Injection, U.S.P., and injected over a 5- to 10- 
minute pericd. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on nafcillin sodium at concentrations of 2 mg/ml 
and 30 mg/ml in the following intravenous solutions indicate the 
drug will lose less than 10% activity at room temperature (70° F.) 
during the t me period stipulated: 


isotonic: solium chloride, 27:75... 1 9 veu a ez) 24 hours 
595 dextra st TT IB aio. c o4 ou Jo CURE eae dam 24 hours 
5% dextrose in 0.4% 

sodium chloride solution....................... ORE 24 hours 
Ringel 4 30 B HOT. uo RTI OE Lio eeu pinch did ey 24 hours 
M/6 sodium lactate solution 

(conc, ot SUMMON C^. divae r EP NEL ether A te 24 hours 


Discard ny unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusion of Unipen® (nafcillin sodium). The concentration of 
the antibiotic should fall within the range of 2 to 30 mg/ml. The drug 
concentrate and the rate and volume of the infusion should be 
adjusted so that the total dose of nafcillin is administered before 
the drug loses its stability in the solution in use. 

There is ro clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This route of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlabitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (2°-8° C.) and use within 
7 days or keep at room temperature (25? C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral nafcillin sodium. 

After mixing, the oral solution must be stored in a refrigerator. 
Discard any unused portion after one week. 

Supplied: INJECTION (VIALS)—Supplied in vial sizes of 500 mg., 
1 gram, and 2 gram nafcillin sodium as the monohydrate, buffered. 
When recor stituted as recommended, the contents of each vial pro- 
vide, respectively, 2-, 4- or 8-ml. of nafcillin sodium solution 
equivalent ver m/. to 250 mg. nafcillin buffered with 10 mg. sodium 
citrate. Film-coated TABLETS— containing nafcillin sodium as the 
monohydrate, equivalent to 500 mg. nafcillin buffered with calcium 
carbonate. CAPSULES— containing nafcillin sodium, as the mono- 
hydrate, ecuivalent to 250 mg. nafcillin buffered with calcium car- 
bonate. FOR ORAL SOLUTION-— Bottle of dry nafcillin sodium as 
monohydrzte— powder for reconstitution to provide 100 ml. of 
solution containing nafcillin sodium equivalent to 250 mg. nafcillin 
per 5 mi. 

WYETH LABORATORIES PHILADELPHIA, PA. 
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Papers Read Before the Annua: Meeting of the 
Soatthern California Chapter of the American College of Surgeons, 


Palm Springs, Calif, Jan 14-16, 1977 


The Profunda Femoris-Popliteal 


Artery Bypass 


Bruce E- Stabile, MD, Samuel E. Wilson, MD 


è The profunda femoris artery can be used for the origin cf a 
femoropopliteal bypass in cases of previous aorto'emcral 
bypass graft, short saphenous vein, and other less common 
conditicns that render the common femoral artery unsuitable for 
proximal anastomosis. Fourteen profunda-popliteal bypass 
procedures were performed in 12 patients between 1973 and 
1976. Tke indications for surgery were incapacitating claucica- 
tion ir seven, and rest pain cr tissue necrosis in five patients. 
Electromagnetic flow measurements at operation in ten ratieats 
indicated a mean graft blood flow of 146 + 51 ml/min. Th» mean 
Doppier ankle/wrist pressure ratio improved from 0.48 + 9.11 
preoper-tively to 0.87 + 0.14 postoperatively, while the plethys- 
mograokic mean pulse volume increased from 1.1 + 0:6 i to 
24 + 2.3 ul. Thirteen of the 14 grafts remain patent at one to 
three years’ follow-up. The profunda-popliteal bypass is an 
effect'vealternative to standard femoropopliteal bypass ir casas 
where the common femoral artery is not available for proximal 
graft anastomosis. 

(Arca surg 112:913-918, 1977) 


ET of the profunda femoris artery as an impo-- 
tant collateral in femoropopliteal occlusive d sease 
has led to direct reconstructive surgery on this vessel. 
Althoagn profundoplasty has been shown to be useful în 
augmen ing collateral blood supply to the lower leg, * the 
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profunda -emoris artery has received limited recognition 
as an alternative to the common femoral artery as a point 
of origin f»r saphenous vein bypass to the popliteal artery 
and its breznches.** 

In 1964, ?arley et al" first reported on the construction of 
a profunde femoris-popliteal artery bypass using a poste- 
rior approach in a patient having occlusion of the superfi- 
cial femoral artery with popliteal reconstitution and a 
hypertrophied profunda femoris artery. While the authors 
stressed that the procedure was not a preferred substitute 
for the standard femoropopliteal bypass, they recom- 
mended its consideration as a means of maintaining 
adequate perfusion of the lower leg while avoiding a septic 
surgical field in cases of infected femoropopliteal pros- 
theses. 

Since its initial description, four additional reports have 
documentee only seven other cases of profunda-popliteal 
bypass (Ta»le 1).^" We report on our experience with the 
indications. technique, and results of profunda-popliteal 
bypass in 12 patients and present a summary of the 
literature on this procedure. 


SUBJECTS AND METHODS 


Seventy-si- femoropopliteal bypass procedures were performed 
between 1973 and 1976, 14 of these were profundapopliteal 
bypasses. The age range of the 12 men patients was 51 to 69 years, 
with a mean age of 61 years. The indications for surgery were 
incapacitating claudication in seven and rest pain or tissue 
necrosis in five patients. The profunda femoris artery, rather than 
the common moral, was selected for origin of the graft because 
of previous asrtofemoral bypass in nine extremities, insufficient 
length of sapsenous vein in four extremities, and failed common 
femoropopliteal bypass in one extremity. In 13 of the procedures, 
autogenous saphenous vein was used for the graft. A Dacron 
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Table 1.—Reported Cases of Profunda Femeris-Popliteal Bypass 


Source, year Indications Technique Results 
Farley et al,* 1964 Previous medial knee surgery Midprc-unda to popliteal by Improvement in foot 
posterior approach ischemia 
Royster & Reiss.* 1968 Previous aortofemora bypass Proximal profunda to distal Healing of ischemic ulcer & 
graft antenior tibial relief of claudication 
Bole et al,* 1973 Short saphenous vein Midpro*unda to popliteal Healing of toe amputation 
wound 
Bole et al,° 1973 Previous aortofemorai bypass Main trunk profunda to Healing of ischemic ulcer 
graft; short saphenous vein popliteal 
Bouchet,’ 1973 Femoropopliteal bypass Midprafunda to popliteal Healing of foot gangrene & 
occlusion relief of claudication, 
patent at 27 months’ 
follow-up 
Bouchet,” 1973 Femoropopliteal bypass Midprcfunda to popliteal Relief of claudication; patent 
occlusion at 22 months’ follow-up 
Edwards & Wright,’ 1974 Previous aortofemorel bypass Proxir al profunda to popliteal Patent graft 
graft 
Edwards & Wright,* 1974 Previous aortofemoral bypass Proxim al profunda to popliteal Patent graft 
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Fig 1.—Anatomy and surgical exposure of profunda femoris artery. 


Fig 2.—Preoperative arteriogram in patient 1. Aortofemoral graft is present end there is 
occlusion of right superficial femoral artery, with hypertrophy of profunda femoris 
artery. 
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Symptoms 
Claudication 
Claudication - 


Claudication; 
gangrene of 


indications 
for Surgery 
Previous 
aortofemoral 
bypass 


Insufficient 
saphenous 
vein 


. Previous 


aortofemoral 


Table 2.—Clinical Data on 12 Pētients 


Extremity 


Graft Flow, | 


ml/min 


toe . bypass 


Previous 
aortofemoral 
bypass 

Insufficient 
saphenous 
vein 


Previous 
aortofemoral 
bypass 

Insufficient 
saphenous 
vein | 


Bilateral - Right & left 
claudicatior 
P Claudication 


Bilateral Right & left ' 
claudication 


Rest pain 


; Previous 
aortofemoral 
> bypass 
. Previous 
aortofemoral 
bypass — — 
Insufficient 
l saphenous 
| vein Be 
Failed common Ri 
femoropopli- 
teal bypass 


Claudication | 
) Rest pain — 
Rest pain. 


- Gangrene of _ 
toes; rest pain 


di Previous. it 
 aortofemoral 
bypass 


Claudication 


*Anxl« / wrist systolic blood pressure ratio. 


velour graft was Pss in one int who had undergone previous - 
remora of the saphenous vein. 1 | 
Posterior tibial and radial systolic blood pressures were 
measured with the Doppler technique preoperatively and at taree- 
month ntervals postoperatively. Pulse volume was obtained by 
pneumatic digital plethysmography at the same intervals. At — 
operazi-n, graft blood flow was determined by an eleetromagmetic | 


flowme»er, 
performed. 


and vun 
ESN 


| Operative E f 


gl 


musebee (Fig 1). If anastomosis to this proximal pertion o? the 
profunea is desired, no further exposure is necessary. 
Wher the proximal anastomosis is made in the midthigh area, 


the exzended surgical exposure of the profunda may be 


accom psshed by the method of Hershey and Auer." The thiza is 
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3 cial femoral vessels are located and retracted laterally. 
intraoperative arteriography was 


VR Follow-up, - 

Preopecative. ator yr 

| . . Asymptomatic 
on right, 
4-block 
claudication 
on left 


.. Asymptomatic 


. Occluded at six 
. mo; healing 
of toe 
 amputation; 
Yo-block 
claudication 


1.0, 0.87 


11,092 


Relief of rest 
pain; 1%- 
block 

T claudication 


-~ Asymptomatic 


3 T Relief of rest 
pain; 1-block 
claudication 

Relief of rest 
pain; 2-block 
. claudication 
J Healing of toe 
amputations; 
relief of rest 

53 1) ENG 

-~ Asymptomatic 


Sekera tated and the knee and thigh are flexed to relax the 


i overlying muscles. A skin incision (which can be confined to the 


midthigh ea) i is made along a line extending from the anterior 


. superior i ilac spine to the medial border of the patella. The deep 
. fascia is div ided and the sartorious and rectus femoris muscles are 
retracted ls terally and the adductor longus medially. The superfi- 


The 


midportion of the profunda femoris artery, extending 8 to 15 em 
|. from its orzin, is located in the groove created by retraction of the 
EX muscles, overlying the adductor brevis muscle and parallel to the 
"s superficial emoral artery. The associated branches of the femoral 
The rofunda Sonora artery arises from the posterolateral 
aspec: ef the common femora l artery 3 to 6 cm below the ingwnal ip 
ligamert and. courses posteriorly and laterally to the superficial 
femora artery, overlying the pectineus and adductor brevis 


nerve are -etracted laterally and, after division of small tribu- 
taries, the orofunda femoris vein is dissected off the artery. The 


. first and second perforating muscular arteries arise approxi- 


mately 10 end 14 em from the profunda origin and pass laterally in 


an oblique direction. The trunk of the profunda femoris artery 
.. between these two perforating branches is used for the proximal 


anastomoss of the bypass. Following systemic heparinization, the 
proximal sascular clamp can be placed just below the first 
perforator to further insure against proximal thrombosis. The 
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Fig 3.—Operative arteriogram in patient 1 after completion of 
profunda-popliteal bypass (arrow). 


distal vascular clamp is applied, a 1.5- to 2-em arteriotomy made, 
-and the end-to-side vein to profunda anastomosis is ccmpleted. 


RESULTS 


The results are summarized in Table 2. The 12 patients 
have been followed up for from six months to three years 
(mean, 1.9 years) and in one patient, graft occlusion with 
return of symptoms developed six months postoperatively. 
This was the only prosthetic graft used in the series. 
Improvement in walking distance or relief of rest pain was 
achieved in all other patients. All toe amputation wounds 
healed well. 
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Fig 4.—P-eoperative arteriogram in patient 2. Both superficial 
femoral arteries are occluded at their origins. 


Preoperative plethysmographic studies indicated a mean 
pulse volume of 1.1 + 0.6 ul that improved to 2.4 + 04 ul 
postoperatively. The ankle/wrist systolic blood pressure 
ratio (AWR) was increased from a preoperative value of 
0.48 + 0.11 to 0.87 + 0.14 postoperatively. Electromagnetic 
flow mezsurements at operation in ten patients indicated 
blood flow in the grafts between 90 and 250 ml/min (mean, 
146 + 5D. 


REPORT OF CASES 


CasE 1.—A 65-year-old man had an eight-year history of pro- 
gressive bilateral calf claudication. Right calf pain limited his 
walking distance to one-half block. Twelve years previously, a 
bilateral zortofemoral Dacron graft had been placed for aortciliae 
occlusive disease. Physical examination revealed strong femoral 
pulses bilzterally while the popliteal and pedal pulses were absent 
on the right and diminished on the left. Doppler measurement of 
posterior -ibial artery blood pressure was 60 mm Hg (AWR, 0.46) 
on the rigat and 100 mm Hg (AWR, 0.77) on the left. Translumbar 
arteriography revealed a patent aortobifemoral graft, complete 
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EXEOQUVETWETET 
s 1C 


Fig 5.—Operative arteriogram in patient 2. Proximal anastomosis 
is madeto profunda femoris artery (arrow) because of insufficient 
lengt ef saphenous vein to reach common femoral artery. 


occlusion of the right superficial femoral artery, a hyper-rophied 
right profunda femoris artery, and good reconstitutior of che 
right p-pliteal artery with three-vessel runoff (Fig 2). The Eft 
superical femoral artery was narrowed but patent. 

A right midprofunda-poplteal saphenous vein bypass was 
performed, leaving the site cf the previous aortofemoral graft 
anasiorosis undisturbed. An operative femoral arteriogram ‘ol- 
lowing sompletion of the procedure revealed good restoration of 
poplied artery blood flow (Fig 3). Three years postoperatively, 
the r zl leg remains asymptomatic and the patient can walk four 
blocks prior to onset of left calf claudication. The right posterior 
tibia! a-tery blood pressure has increased to 110 mm Hg (AWR, 
0.85). 

Cas 7.—A 51-year-old man Fad a four-year history of inerezs ng 
left an. stable, mild right calf claudication. The patient was 
unabi2 = walk more than 50 feet or climb one-half flight of stzirs 
because of pain. Past history included heavy smoking and adault- 
onset eiabetes controlled with diet and oral hypoglycemic 
agent. 
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Physical examination revealed strong femoral pulses bilaterally. 
The popliteal and pedal pulses were absent on the left and 
decreased but palpable on the right. Pallor on elevation and 
dependent rubor, as well as prolonged capillary and venous filling 
times, were demonstrable on the left side. Blood pressure in the 
posterior tibial artery was 60 mm Hg (AWR, 0.44) on the left and 
88 mm Hg (AWR, 0.64) on the right. 

Arteriography showed occlusion of the superficial femoral 
arteries with reconstitution of the popliteal arteries bilaterally 
(Fig 4). The patient was to undergo a standard saphenous vein-left 
femoropopliteal bypass, but the vein was found to divide proxi- 
mally, leaving only a short segment useful as a vascular graft. It 
was therefore elected to perform a profunda femoris-popliteal 
bypass using the suitable segment of saphenous vein (Fig 5). The 
postoperative course was uneventful, and on follow-up examina- 
tion three years postoperatively, the patient was free of left leg 
symptoms and the left posterior tibial artery pressure was 116 mm 
Hg (AWR, 0.86). 


COMMENT 


At present, femoropopliteal bypass using autologous 
saphenous vein is the preferred reconstructive procedure 
for superficial femoral artery occlusion. Patency rates of 
75% to 85% after three years can be anticipated with a 
technically sound procedure.'"' Bypass from the profunda 
femoris to the popliteal artery is a useful alternative 
operation for lower extremity revascularization in patients 
whose common femoral artery is not a suitable site for 
origin of a femoropopliteal bypass. 

Approximately one third to one half of patients with 
aortofemoral bypass grafts will continue to have intermit- 
tent claudication due to occlusion of the superficial femoral 
artery.*'* If a distal bypass is indicated, attachment of the 
saphenous vein graft to the distal limb of the Dacron graft 
or an endarterectomized segment of proximal superficial 
femoral artery is unsatisfactory due to reduced patency 
and increased technical difficulty. Under these cireum- 
stances, the saphenous vein bypass graft may be anasto- 
mosed proximally to the midprofunda femoris artery. An 
additional advantage of this technicue is that the Dacron 
graft is not exposed in the groin, thereby reducing the risk 
of prosthetic graft infection. In four reported cases*** and 
in seven of our patients, a previous aortofemoral graft was 
the indication for profunda-popliteal bypass. 

A saphenous vein of insufficient length necessitated 
profunda-popliteal bypass in four of our patients and two 
reported on in the literature.’ A vein diameter of 4 to 5 mm 
is considered the minimum acceptable for maintaining 
patency in distal bypass grafting.'* Some 25% of saphenous 
veins divide into two or more branches of inadequate 
caliber, resulting in an insufficient length for common 
femoropopliteal bypass." In this situation, the distal anas- 
tomosis is made first and then anastomosis to the profunda 
is made as far proximally as possible. 

The alternative methods for completing femoropopliteal 
reconstruction with a short saphenous vein include use of 
Dacron graft, composite Dacron-autogenous vein graft, 
extensive superficial femoral endarterectomy, and a 
combination of proximal endarterectomy and short distal 
vein graft. Linton and Wirthlin"' reviewed the long-term 
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patency rates of all these methods. After three years, 
patency was less than 40%, except for the composite 
Daeron-vein graft, which was 53%. On the other hand, the 
profunda-popliteal bypass graft composed of zutogenous 
vein only would be expected to have a patency rate similar 
to that of the standard femoropopliteal vein graft. 

In two reported cases’ and one of our patients, profunda 
femoris-popliteal bypass was used as an alternative to 
complete reconstruction of a failed common femoropoplit- 
eal bypass. In these cases, the anastomosis of the vein to 
the profunda artery was made in the midtaigh area, 
thereby completely avoiding the hazards inherent in reex- 
ploration and reanastomosis at the level of the common 
femoral artery. The profunda is frequently of large caliber 
in the face of an occluded superficial femoral artery, 
making vein anastomoses, even in the midthigh area, 
relatively safe. In the two cases reported by Bouchet,' the 
proximal anastomoses were made 10 and 14 cm from the 
profunda origins, respectively, and the vessel diameters at 
these levels were 4.5 and 7.0 mm, respectively. 

Anastomosis in the midthigh area would also be indi- 
cated in the presence of groin sepsis secondary to an 
infected common femoropopliteal graft,‘ or from some 
unrelated cause such as a refractory dermatitis of the groin 
skin fold. This technique assumes great importance in view 
of the high incidence of hemorrhage and amputation 
associated with infected femoropopliteal grafts.” 

It is of interest that the profunda femoris artery is 
rarely involved by diffuse atherosclerosis. When the 
profunda is diseased, atheromata are confined to the 


orifice er proximal portion in 74% and local endarterectomy 
prior te anastomosis is easily aecomplished.**'* Oblique 
views on arteriography are necessary to define the 
profunda origin." 

Althcugh there have been no reports of long-term follow- 
up of profunda-popliteal bypass procedures, the short-term 
patency in the 14 procedures presented has been good. This 
is not surprising in view of the large vessel caliber and high 
inflow rates usually present in the hypertrophied profunda 
in the face of superficial femoral occlusion with adequate 
distal ranoff. Mazersky et al'* have documented the causes 
of femcropopliteal graft failure. All observed that failures 
occurring after 18 months were secondary to progression 
of atherosclerosis and, most important, progression of 
distal disease. Thirty-four percent of all postoperative 
femorooopliteal bypass patients (mean follow-up, 3.1 
years) showed evidence of new atherosclerotic lesions. It is 
very likely, therefore, that the vast majority of late distal 
bypass graft failures are disease- rather than operation- 
related. 

Barrmg such contraindications as inadequate runoff and 
uncorrected aortoiliac, common femoral, or proximal 
profunda femoral occlusive lesions, the profunda-popliteal 
bypass should prove to have long-term patency rates 
comparable to those of standard femoropopliteal bypass. 
When considered in the proper framework of its specific 
indications, profunda-popliteal bypass can be a useful 
technique in dealing with complicated problems of distal 
ischemia secondary to superficial femoral artery occlu- 
sion. 
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^ Pairful gas accumulation in the gut, due to altered 
intestinal motility, aerophagia and increased salivation, 
often comolicates surgical aftercare. 
To help avoid or dispel the acute discomforts of 
post-op pain in the gut, Phazyme provides simethicone, 
«4 ..an effective, safe and simple method of preventing 
abdomina distention, gas pain and reducing the incidence 
of ileus.”*” 
Phazyme's unique dual-phase action releases 
m È ` 20 mg. of specially-activated simethicone initially to 
Ra eons for immediate dispersion of entrapped gas. 
N The »rotected inner core delivers an additional 
40 mg. of *pecially-activated simethicone to relieve 
pain of entrapped gas throughout the lower G.I. tract. 
Phazyme also provides 240 mg. of pancreatin 
directly to the small intestine to help assure normal 
digestion. 
And ?hazyme is safe...no systemic effects...no 
untoward reactions ...no contraindications other than 
known allergy to an ingredient. 
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Treatment of Carcinoma 
of the Sigmoid Colon and Upper Rectum 


A Comparison of Local Segmental Resection and Left Hemicolectomy 
Ronald W. Busuttil, MD, PhD; Robert P. Foglia, MD; William P. Longmire, Jr, MD 


è We report a retrospective study of 107 cases of carcinoma of 
the sigmoid colon and upper rectum treated for primary cure at 
the University of California at Los Angeles Hospital between 
1955 and 1970. Excluded from this analysis were patients treated 
by abdominoperineal resection, local excision, fulcuration, or 
abdominoperineal pull-through procedures. Ninety-one patients 
were treated by local segmental resection and 16 by left hemico- 
lectomy. Both groups were similar in regard to patient age and 
general health, lesion size, location, and pathological Dukes’ 
classification. Five-year survival was 70.396 after loca! segmental 
resection and 56.396 after left hemicolectomy. Hospital mortality 
was 196 after the former and 6.296 after the latter. Rate of 
recurrence after local segmental resection was 41% of that seen 
after left hemicolectomy, while complications were one-third as 
great. The present results after local segmental resection are 
comparable to the results reported in the literature when hemi- 
colectomy was the procedure used. The data presented suggest 
that local segmental resection is an effective cancer operation 
for carcinoma of the sigmoid and upper rectum, and is fraught 
with a lesser morbidity and mortality than a radical left hemico- 
lectomy. 

(Arch Surg 112:920-923, 1977) 


nien carcinoma is second only to skin cancer as the most 

prevalent malignancy in the United States. There 
were 99,000 new cases of colorectal carcinoma in 1975, and 
45,000 deaths were attributed to this malignancy.' It is 
generally accepted that approximately 65% of colorectal 
tumors are located in the rectosigmoid within 25 cm of the 
anal verge. 

Over the past four decades, numerous articles have been 
written regarding the operative treatment of sigmoid and 
upper rectal earcinoma."^ Essentially, the surgeon has 
three procedures to choose from for a primary lesion of the 
rectosigmoid: a Miles abdominoperineal resection (AP 
resection), a left hemicolectomy, and an anterior resection. 
It is generally thought that the AP resection is the 
operation of choice for lesions within 8 cm of the anal verge 
for several reasons: (1) technical difficulty in performing a 
low anastomosis below this level; (2) inability to remove a 
5-cm margin of normal bowel below the palpable margin of 
the cancer; and (3) the presence of caudal lymphatie 
drainage with cancers at this level. On the other hand, 
lesions beyond 11 to 12 cm from the anal verge can usually 
be adequately removed by local segmental resection or left 
hemicolectomy, with restoration of colonic continuity. 

The object of this report will be to review the 15-year 


experience between 1955 and 1970 at the University of 


Accepted for publication Feb 16, 1977. 

From the Department of Surgery, University of California at Los 
Angeles Medical Center. 

Read before the annual meeting of the Southern California Chapter of 
the American College of Surgeons, Palm Springs, Calif, Jaa 16, 1977. 

Reprint requests to Department of Surgery, UCLA Medical Center, Los 
Angeles, CA 90024 (Dr Longmire). 


920 Arch Surg—Vol 112, Aug 1977 


Califorria at Los Angeles Hospital in the use of a local 
segmen-al resection and anterior anastomosis for the 
treatment of cancer of the rectosigmoid. Comparisons will 
be made with a group of comparable patients who under- 
went a left hemicolectomy and anterior anastomosis. 
Factors evaluated will consist of age, sex, pathologic 
diagnosis by Dukes' classification, operative mortality, 
early and late complications, and overall rate of recur- 
rence. 


SUBJECTS AND METHODS 


A total of 107 patients underwent “curative” resection of 
carcinoma of the sigmoid colon and upper rectum by means of 
either a left hemicolectomy or local segmental resection and 
anterior anastomosis at UCLA Hospital between 1955 and 1970. 
Excluded from this review were all patients who underwent a 
palliative procedure, AP resection, local excision, or pull-through 
procedure. 

There were 91 patients who underwent a local segmental 
resection, and 16 who were treated with a left hemicolectomy. The 
series consists of 55 males and 52 females. As listed in Table 1, the 
average patient age for those undergoing local segmental resec- 
tion was 68 years, with a range from 19 to 86 years. The average 
age is comparable to the group undergoing left hemicolectomy, 
and is somewhat higher than that of other similar studies." The 
length cf hospitalization was slightly less in the patients treated 
by local segmental resection (Table 1). An analysis of the patho- 
logic data shows that all patients had primary adenocarcinoma. 
The pat:ents were classified by the Dukes’ method and again show 
compareble distribution in both operative groups, with 20% to 25% 
of the patients in each group having Dukes' class C lesions (Table 
2). This compares with the incidence of Dukes' class C lesions as 
reported in studies by other investigators."** 


SURVIVAL AND RECURRENCE 


Table 3 lists the crude overall survival rate for the two 
operative groups. Overall five-year survival after local 
segmental resection was 70.3%; survival after left hemico- 
lectomy was 56.8%. Tumor-free survival at the five-year 
level fer Dukes’ class A, B, and C patients was 69.2% after 
local segmental resection and 50% after left hemicolectomy 
(Table 4). When only Dukes' class C patients were consid- 
ered, the tumor-free survival at this five-year level was 
47.3% “or patients who underwent local segmental resec- 
tion ard 25% for those who underwent left hemicolectomy. 
In patients undergoing local segmental resection or left 
hemicelectomy, evidence of recurrent tumor after five 
years was seen in 18.6% and 43.7%, respectively. In each of 
the operative groups, a local recurrence developed in one 
patient, who subsequently underwent AP resection and 
was alive at five years. 

Tabe 5 depicts the type of recurrence seen. Twenty- 
three percent of local segmental resection recurrences 
(4.3% 5f the group at risk) were of the suture line type, 
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Table 1.—Age and Hospitalization for Patients 
Undergoing Local Segmental Resection vs Lef 
Herricolectomy 












Local Segmental Left 








Resection Hemicolectomy 
No of Patients 91 16 
Age, yr 
Average 68 66 
Fange 19-86 49-73 
hospitalization, days 
Average 12.5 15 






Fange 5-40 8-33 


Table 3.—Crude Survival Rate* 


No. (96) of Patients 
St 
Local Segmental Left 
Hemicolectomy 





Resection 


> Oyr 17 (18.7) 4 (25) 
=D yr 47 (51.6) 5 (31.3) 


2-5 yr 16 (17.6) 1 (6.3) 





Gc yr 11 (12.1) 6 (37.3) 


*Caculated without correction for age. 










Table 5.—Type of Tumor Recurrence : 


No. (%) of Patients 









Metastatic Suture Line 


Lozal segmental 
esection (N = 17) 

Lest hemicolectomy 

N = 7) 






13 (14.3) 4 (4.3) 






4 (25) 38.2 








while 42% of recurrences after left hemicolectomy 118 F% of 
the group at risk) were at the suture line. It is this t»pe of 
reeamrence that we would consider a true treatment fail- 
ure 

In correlating recurrence with pathologic staging (Table 
6). patients with Dukes’ class C lesions had three te four 
time. the recurrence rate than did those with css B 
lesions. Dukes’ class C cancers treated with local segmental 
res2cion showed a 52.6% recurrence rate, while ir three of 
the four patients with Dukes’ class C lesions who urder- 
went left hemicolectemy, a recurrence developed and they 
died_There were no recurrences in type A lesions. 

Complications are listed in Table 7. Several points are 
wortay of note. The percent of complications per pat. ent is 
in the 25% range for the group treated by segmental 
resection, compared to the 75% range for the grouo treated 
by left hemicolectomy. Second, anastomotic leaxs devel- 
oped in only 2.1% of the patients who underwen- local 
segmental resection. This contrasts with the usual E% to 
17% neidence seen in other reports.*? Third, only TE% of 
the patients who underwent local segmental reseztier had 
_complications attributed to the cardiovascular cr pulmo- 
nary system. In the older age group patients, a s:gnifcant 
cause of morbidity and mortality is cardiorespirztory 
probeems.’ Although not statistically significant, operative 
mortality (death within 30 days of operation) for pet ents 
undergoing local segmental resection was lower 1%) than 
for those undergoing left hemicolectomy (6.2%). 
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Table 2.—Pathological Classification (Dukes' Method) | 






No. (96) of Patients 





Dukes' Local Segmental! Left 
Classification Resection Hemicolectomy 


B 19 (20.9) 2 (12.5) 
B2 52 (57.1) 10 (62.5) 










: 
C1 11 (12.1) 2 (12.5) 
C2 8 (8.8) 2 (12.5) 





Tabe 4.—Tumor-free Survival Rate for Patients Living 
Five Years or More 


No. (%) of Patients 


Dukes’ A, B, & C Dukes’ C 


Local segmental 
resection (N = 91) 


63 (69.2) 9/19 (47.3) 
Left hemicolectomy 


(N = 16) 8 (50.0) 1/4 (25) 


Table 6.—Recurrence Rate by Dukes’ Classification 


No. (%) of Patients 









Dukes’ Local Segmental Left 
Classification Resection Hemicolectomy 


Ho “PUSS uo 0. T 







We realize that the number of patients undergoing left 
hemicolectomies in this series is small; however, in Table 8 
we have compared our results of local segmental resection 
to serie: in the literature where hemicolectomy has been 
used ani the results are comparable. 


COMMENT 


Over the past 40 years, there has been a fourfold to 
fivefold decrease in the operative mortality associated 
with celorectal malignancy. However, the five-year 
survival in most published reports has not changed 
substan ially. This reduction in operative mortality has 
undoubtedly been caused by improved preoperative, intra- 
operative, and postoperative patient care. Furthermore, 
these gains that have been made in perioperative care have 
allowed the surgeon to perform more radical procedures in 
the hope of attaining higher cure rates. The procedures 
have been developed in the hope of more effectively 
curbing the lymphatic, vascular, and transluminal means 
of cancer spread. 

Dwignt and co-workers’ have noted the factors that were 
predictive of three- to five-year survival (or mortality) in 
the cooperative Veterans Administration study. They list 
five: age at surgery, origin in the rectum, serosal penetra- 
tion, vascular invasion, and lymphatic involvement. The 
average patient age has gradually increased, and is now in 
the seventh decade.** This probably is due to the fact that 
the older patient, who 20 years. ago would not be an 
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Table 7.—Complications 


No. of Patients 





Urinary tract infection 6 1 
Wound infection 


Pneumonia 
Thrombophlebitis 
Anastomotic leak 


Local Segmental Resection Left Hemicolectamy 
4 3 
3 1 
2 
2 1 
1 1 


Small bowel obstruction 


Myocardial infarction 
Dead 


Alive 


1 
1 


Aortic thrombosis : 
Incisional hernia 1 
Hepatitis 1 


an 1 
1 
Ureterocolic fistula is d$". 
i ds 1 
^ 1 


Gastrointestinal bleeding À 


Prolonged ileus ; 


Transected ureter 


1 Eds 


Persistent left upper quadrant pain ST 1 
Total 23 13 


Table 8.—Patients in Present Series Treated by Local Segmental Resection vs Patients in Other Series Treated by Left 
Hemicolectomy 


No. of 
Patients 


Rosi et al, 1962 


Rosi et al,'^ 1962 


Dwight et al,’ 1969 


Bacon et al,” 1958 


Present series, 1976 





operative candidate, especially if he had a cardiorespira- 


tory ailment, is now a surgical candidate. Serosal penetra- | 


tion obviously affects long-term survival, with the five- 
year survival rate of Dukes’ class B, lesions being 15% to 
30% less than that for class B, lesions treated by either AP 
resection or anterior resection.”* 

The third prognostic factor is vascular invasion. In a 
review of 1,000 patients, Grinnell'^ documented 36% of the 
patients as having microscopic venous invasion. The five- 
year survival for this population with venous involvement 
was 37%; the survival for those without venous involvement 
was 76%. The fourth factor is location; previously, many 
authors believed that lesions in the lower rectosigmoid 
could best be treated by AP resection, especially in view of 
the anastomotic problems. However, several reports?’ 
have shown that transabdominal procedures for lesions 
located 8 em and beyond the anal verge are as effective in 
leading to long-term survival when compared to the Miles’ 
procedure. Moreover, the transabdominal approach carries 
a lower incidence of both in-hospital morbidity and 
mortality due to absence of a perineal portion of this 
operation. 

The most significant prognostic factor in regarc to long- 
term survival is lymphatic invasion. Several published 
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Tumor 
Location 
Descending colon 

& sigmoid 
Sigmoid & 

upper rectum 
Descending colon 

& sigmoid 
Descending 

colon & sigmoid 
Sigmoid & 

upper rectum 


Tumor-Free 
Five-Year 
Survival, 96 


Operative 
Mortality, % 


reports''^ demonstrate a five-year survival falling from 
70% to the 30% range when there is lymphatic involvement. 
Since the lymphatic drainage from lesions located 8 em or 
above the anal verge is almost always superior, unless the 
lymphatics are substantially obstructed," an AP resection 
is clearly not needed for lesions above this level. On the 
other hand, does a more extensive proximal lymphatic 
dissection give better results in the treatment of lesions 
above 8 em than does a more limited lymphatic dissec- 
tion? 

One such procedure is a radical left hemicolectomy for 
the treatment of rectosigmoid carcinoma. Among the first 
surgeons to champion this procedure were Rosi and co- 
workers." They reported on a series of 44 patients with 
rectosigmoid cancer. Of these, 17 underwent segmental 
resection and 24 underwent left hemicolectomy. Those 
patients undergoing the more extensive procedure had a 
better five-year survival rate than did those undergoing 
local segmental resection. True five-year survival of the 
former was 58.3%, and of the latter, 47%. The morbidity 
and hospital mortality of the two groups were similar. 

The proponents of left hemicolectomy base their support 
for this operation on two facts. First, lymph node metasta- 
ses may appear up to 15% of the time in atypical positions 
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dar aired iro dé edad deat bac end - 
therefore can only be removed by means of a wide en Hoc 
. disseeon.'* Second, pesitive lymph nodes are oftem fornd 
along the inferior mesenteric arterial arcades and u te -he 
para-aortie nodes.' | 

In £ review of 36 soecimens from left hemicol»ctomy, 
Rosis group noted taat 22% showed malignant nodes 
between the aorta and up to 2 em beyond the bifurcatier of 
the in erior mesenteri* artery. On this basis, some beli»ve 
that the left hemicolectomy is an inherently bette“ prece- 
dure ær the transabcominal removal of a rectosigmoid 
malizraney. On the ocher hand, Dwight and co-vor«ers' 
have shown that para-aortic lymph node dissection 
perfermed on 345 patients did not improve survival. 

Mer? recently, Wilscn ard Beahrs* have shown that a ow 
(anter-or) resection without para-aortic lymph node dissec- 
tion isan effective cancer operation resulting in ar overall 
five-year survival of 7L1%. Another theoretic advartaze of 
a hemieoleetomy is taat it would be more effeetive in 
dealnz with transmural spread than would a more limited 
reseet:on. However, t has been shown by Black and 
Waug1'* that a margim of 2 to 3 cm of normal bowel distal 
. to the lesion is adequate to prevent leaving tumo- at the 
margin. 

Stueies by Grinnell,” Quer et al," and Wilson and 
Bears have also demonstrated that a margin of normal 
colon 2.5 em beyond tne cancer will be adequate in most 
cases. However, this point of residual tumor at the margin 
shouic not be confusec with a suture line recurrence. With 
a 2-em margin of normai tissue, tumor is rarely no-ed; 
however, in a signifcan- number of patients, a lecal 
recurrence may develcp. One hypothesis proposed for -his 
is tha it is not the transmural spread that causes suture 





line recurrence, but that it is intraluminal sp-ead of- 


malizuant cells that eam grow on the wound margir.'* This, 
them, would be considered a technical error in not having 
isolated the bowel sezment to be excised with tapes to 
prevent this type of centamination, and not a fault of the 
more imited resectior. 

Tris review preserts data that suggest that a ess 
extensive procedure, sach as a local segmental reseetior, is 
effectie in treating malignant lesions of the sigmaid eclon 
and ipper rectum. Although an analysis of the exper-ence 
at this institution shows an imbalance in the numbers of 
patieris undergoing oca. segmental resection end eft 
hem cslectomy groups, the two groups are comparable in 
regarc to sex, age, and Dukes’ classification. Therefore, it 
would seem that meaningful data could be derved by 
comparing the two groups and by comparing our experi- 
ence with equivalent data bases from other reperted 
stud es (Table 8) in regard to morbidity, mortalty. and 
long-term survival. 

Ourdata would suggest that our hospital morta ity, 1%, 
after ocal segmental resections is comparable to tha* of 
other institutions. Ir regard to complications, we rote 
appro-imately a threefold greater incidence in patients 
trea;el with left hencicolectomy when compared to lecal 
segmental resection. Possible causes for this di Terence 
mar be related to length of operation, increased bleod bss, 
and mre extensive surgical dissection in the hem:cole-to- 


my group. 
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series, pa-ients treated with local segmental resection have 
a lower sverall tumor recurrence rate than those who 
underwert a left hemicolectomy (18.6% vs 43.7%). Our 
overall five-year survival rate for local segmental resection 
was 70.35 vs 56.3% for left hemicolectomy, and this is 
comparate to the series reported by Wilson and Beahrs.* 

Finally our data show no evidence of increased meta- 
statie dis-ase when a less radical procedure is performed. 
Although there is no apparent reason why those patients 
treated by the more radical procedure suffered a higher 
rate of tv mor recurrence, it is possible that the individual 
surgeon selected those patients for the hemicolectomy who, 
in his cliaical judgment, had more "aggressive" tumors. 
However. the Dukes' classification of the two groups does 
not substantiate this. On the other hand, the performance 
of a hemi-olectomy causes greater operative trauma, more 


raw spac, and more opened lymphatics, which may 


account fer the increased recurrence. 
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ANAEROBK INTRA-ABDOMINAL 
INFECTIONS: 


A MATTER OF MORBIDITY AND MORTALITY 


^ 





Beware Ihe breached bowel 


Today, it is recognized that a majority of postoperative 
wound infections of the gastrointestinal tract are 
caused by contamination of the operative wound by 
endogenous organisms. When the bowel is opened by 
trauma, disease, or surgical manipulation, the 
organisms may gain access to the wound. Often, 
anaerobic fecal microorganisms are the cause of these 
infections. Even where visible spillage of contaminated 
! bowel conterts does not occur, the rate of sepsis in 
Ee "clean contaminated" wounds is tF ree times 

higher than in wounds contaminated only 

by bacterial fallout from the 

environment. we 
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` Summary Anaerobic fecal microorganisms are frequently implicated in the 


* ma 
culrrits are Bacteroi 


anaerobic as well as the aerobic pathogens that are present. 


ority of postooerative abdominal wound infections. The major 

es fragilis, clcstridia species, and anaerobic cocci. 
Intre-abdominal anaerobic seps s characterized by peritonitis and abscess 

7 formation usually starts between the seventh and tenth postoperative days. These 

| intre-abdominal infections are asscciated with a particularly high incidence of 
moroidi-y resulting in hospitalization of patients for periods of 21 c 
As part of the total management of serious intra-abdominal infections, successful 
antibiotic therapy should incorporate antibiotics indicated and effective against the 


] days to 80 days. 





The anaerobic trilogy 


In virtually all intra-aodominal 
infections, there is a recurring trilogy 
of amaerobes that are Sen either 
singly or in combination, often mixed 
with aerobes. 

E Th strilogy is compcsed of 

 — Bacteroides fragilis, clestridia 

Spec «es, and anaerobic cocci, 
particularly peptostrectococci and 
peptecocci. In studies,. fragilis has 

— been isolated from 65% of intra- 
—— abdominal infections, clos:ridia in 
- 60% and anaerobic cccci in 32%. 


In sepsis, tte seventh 
postoperative day 
can besignificant 


‘The commen wound 
infections caused by aerobic 
nisms typically develop 
clinical signs 
around the 
fifth to seventh 
postoperative 
ey. Sepsis 
Ca 15ed by 
Pad anaergbic micro- 
' Sms occurs latest the post- 
5e e period, usa ly between 
- the seventiiand tenth Javs. An intra- 
abdcminal wound abscess that 
OCCLTS weeks to several months 
postoperatively is almost always 
due-o.anaerobic microorganisms, 
_ efter together with facultative 
bacteria. 


Clinical evidence 
of infection important 


The mere presence »f aerobic or 
anaerobic bacteria in an operative 
incision is not synonyraous with 
. €linical infection. The differentiation 
* between bacterial contam nation and 





















wound infection is a clinical decision. 
Evidence of wound sepsis includes 
wound terderness that increases 
progressively in severity. Initially 
there is fever without spikes, but 
often spik ng occurs in the afternoon 
Or dL returning to normaliby - 
morning. It isimportant to emphasize 
that a positive anaerobic culture with- 
out clinical signs is not an infection. 


Clinical course 
of anaerobic infections 


The firs- event in an anaerobic 
intra-abdcminal infection is either 
risit: or localized peritonitis. 
fthe patient survives early peritonitis, 
the usual progression is walling off of 
the infection and abscess formation. 
These collections of pus can be 
located intraderitoneally, retro- 
peritoneally, or within the viscera. 
Whether in the early peritonitisstage 
or in the leter abscess stage, culture 
of purulert material yields anaerobes 
in the majority of cases. In fact.9096 
to 96% of intra-abdominal infections 
occurring with bowel perforation 
have beer reported to be associated 
with anaerobic bacteria. 


Unusually high incidence 
of morbidity 
and morality 


The higaest incidence of anaerobic 
wound infection (usually B. fragilis 
and gram-negative organisms such 
as E. coli may both be isolated )Hollows 
resection of the large bowel— 10% to 
15%. An infection rate of 5% tc 10% 
may occu’ after surgical procedures 
involving the biliary tract and small 
intestine, whereas the rate follewing 
gastric or duodenal surgery is some- 
what lower. I= should be borne in 
mind that these infection ratesare 





for elective operations. However, in 
emergency surgery for perforated 
appendicitis, diverticulitis, or 
traumatic wounds of the intestine, i 
the infection rate can approach 40%. 
Moreover, unusually long periods of 
morbidity are generally associated 
with intra-abdominal abscesses. 
Periods of hospitalization ranging 
from 21 days to 47 days for patients 
with intraperitoneal abscesses and 
2/ days to 80 days for patients with 
retroperitoneal abscesses have been 
reported. Mortality rates have 
been reported to range from 2% for 
patients with abscesses complicating 
acute appendicitis to 100% in © 
patients with undrained hepatic, 
pancreatic, or retroperitoneal 
abscesses. 


The role of antibiotics 
in therapy | : 


Marked reduction in morbidity and 
mortality in anaerobic intra-abdominal 
infections is possible with earlier 
diagnosis, adequate surgical drain- 
age, and proper choice of antibiotics. 
Successful use of antibiotics in 
infections complicating intestinal 
surgery involves knowledge of the 
probable organisms likely to be 
found in various clinical settings, the 
susceptibility of these organisms to 
antibiotics, and the risk of the 
infection to the patient in any given 
set of circumstances. In general, 
antibiotic therapy for serious intra- 
abdominal infections, whether in the 
acute phase or in the chronic - 
abscess stage, should include drugs 
to manage anaerobic bacteria as well — 
as facultative and aerobic organisms. 

For information on one antibiotic 
to consider in treating serious intra- 
abdominal infections caused by 
infectious anaerobes, please turn 


the page. 
Upjohn 
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Therapeutic considerations... 


Anaerobic activity: Cleocin® 
POs (clindamycin phosphate 
injection) has proved to be effec- 
tive in a variety of serious intra- 
abdominal infections caused by 
susceptible anaerobic orga- 
nisms including gram-positive 
cocci, and gram-positive and 
gram-negative bacilli. Specifi- 
cally, the activity of clindamycin 
has been established in the fol- 
lowing conditions: septicemia; 
serious intra-abdominal infec- 
tions such as peritonitis and >» 
intra-abdominal abscess; seri- PEE 
ous infections of the female pel- ~~ 
vis and genital tract such as f 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic 
cellulitis, and postsurgical 
vaginal cuff infection; serious 
lower respiratory tract infections 
such as empyema, anaerobic 
pneumonitis, and lung abscess; 
and serious skin and soft-tissue 
infections caused by susceptible 
Strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia? 

Since disc susceptibility testing with current methods 

is not reliable for anaerobes, in vitro dilution methods should 
be used to determine susceptibility to clindamycin. 
Also of value in serious aerobic gram-positive infections 
caused by susceptible streptococci, staphylococci, and 
pneumococci. The use of Cleocin POs in gram-positive infec- 
tions has been investigated both clinically and bacteriologi- 
cally. Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the physician 
should consider the nature of the infection and the suitability 
of less-toxic alternatives (e.g., erythromycin). 

Indications include: serious lower respiratory tract in- 
fections such as pneumonia caused by susceptible staphylo- 
COCCI; serious soft-tissue infections such as deep abscesses 
and deep traumatic or surgical wound infections caused by 


susceptible staphylococci and streptococci; septicemia 


Caused by susceptible staphylococci and streptococci: and 


acute hematogenous osteomyelitis caused by susceptible : 


Staphylococci.’ In many instances, the evaluated cases 


* Clostridia are more resistant than most anaerobes to clindamycin. Some species, e.g. 
C. sporogenes and C. tertium, are frequently resistant to clindamycin. 





have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, 
the organisms proved suscepti- 
ble in vitro ànd were success- 
fully eradicated from the clinical 
lesions. 

Other therapeutic considera- 
tions: 

l. Cleocin POs (clindamy- 
cin phosphate injection) is 
clinically effective in serious 
infections caused by penicillin- 
resistant or penicillinase-pro- 
ducing staphylococci. However, 
staphylococcal strains resistant 
to clindamycin have been en- 
countered, and susceptibility 
testing should be performed. 

2. Cleocin POs is useful in 
patients who are sensitive to 
penicillin. Clindamycin does not 
share antigenicity with the peni- 
cillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxygen and intravenous corti- 
costeroids should also be administered as indicated. 

Thus, Cleocin POs can fill a need for both penicillin- 
sensitive patients and those with serious infections caused 
by penicillin-resistant staphylococci. 

As with all antibiotics, Cleocin POs should be used with 
caution im atopic patients. Clindamycin has demonstrated 
cross-antigenicity with lincomycin. 

Cleccin POs should be reserved for serious infections 
where less-toxic antimicrobial agents are inappropriate, as 
describec in the Indications section of the brief summary on 
the follow ng page. 


If significant diarrhea or colitis occurs during therapy, 
this antibiotic should be discontinued. (See WARNING 


box and summary of prescribing information on follow- 
ing paga.) 
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. STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


Cleocin Phosphate 


(clindamycin phosphate injection, N.F.) 


CLEOCII** PHOSPHATE (c indemycin phosphate 
imectior Sterile Solutiom—For Intramuscular 
and Ir*revenous Use. 












WARNING 


Clindamycin can causa severe colitis which 

may »nd fatally. Therefore it should be re- 
serve for serious infections where less toxic 
antimicrobial agents are inappropriate, 
as described in the Indications Section. It 
shou not be used in patients with nonbac- 
terial infections, such as most upper respiratory tract in*ec- 
tions. The colitis is usually characterized by severe, persistent 
dia-r«ea and severe abdominal cramps and may be associated 
with he passage of bleod and mucus. Endoscopic exam:na- 
tior may reveal pseudomembranous colitis. 

Wren significant diarrhea occurs, the drug should De dis- 
cortinued or, if necessary, continued only with close obse-va- 
tiam of the patient. Large bowel endoscopy has been 
recommended. 

Anīperistaltic agents such as opiates and diphenoxy ate 
‘= atropine (Lomotil*) may prolong and/or worsen the con- 

ifor. 

Lierrhea. colitis, and pseudomembranous colitis have been 
obsewed to begin up tb several weeks following cessation of 

-thece»y with clindamycin. 


Each mi -ontains: 











clindamycin phosphate 2quivalent ta .......... ME ACCU, 4 150 mg 

clindamycin base 
OOE a, o aco ARCHI i tor PE E 5 mg 
Boum edétate, «12 4, eae ss ve ede ome zo re ORE 0.5 mg 
water tor injection............... CAT loe Hr riens Serge TE ARIA ND Lir o qs 


s: Clindamycin is indicated in the treatment of serious 
infectiors caused by susceptib e anaerobic bacteria. 

. Clincamycin is also indicated in the treatment of serious infec- 
tions Gue to susceptible s rains of streptococci, pneumococc;. and 
Staphy Ococci. Its use should be reserved for penicillin-aliergic 
patien or other patients fer whom, in the judgment of the physician, 
a penici in is deu NEA ag Because of the risk of colitis, as de- 
scribed = the WARNING box, before selecting clindamycin the phy- 
sician should consider the nature of the infection and the suitability 
ofless tcxic alternatives (eg., erythromycin). 

Anaerebes: Serious respiratcry tract infections such as empyema, 
anaerab= pneumonitis and lung abscess; serious skin and soft 
tissue irfections; septicemia; intra-abdominal infections such as 
peritorits and intra-abdcminal abscess (typically resulting from 
anaerap > ans resident in the normal gastrointestinal tract); 
infectiors of the female pevis and genital tract such as endometritis, 
_ nhengemcoccal tubo-ovarian abscess, pelvic cellulitis and »ostsurgi- 
cal vaziral cuff infection. 

Strentecocci: Serious respiratory tract infections; serious skin and 
soft tissus infections; septicem a. 


EE ccc: Serious -espiratory tract infections; serious skin 
and E Issue infections; sepzicemia; acute hematogenous osteo- 
welis. 


ne rmococci: Serious respiratory tract infections. 
_ Adjenative Therapy: In the surgical treatment of chronic bone and 
joint irfections due to susceptible organisms. Indicated surgical 
d *s should be performed in conjunction with antibiotic 
rap». 

Bac:erologic studies should s pales to determine the caus- 

ative crganisms and their susceptibility to clindamycin. 
Contrandications: History of hypersensitivity to clindamycin or 
lincorwan. 
Warnings: (See WARNING 20x.) Mild cases of colitis may respond to 
drug Gisontinuance alone. Moderate to severe cases should be 
manage promptly with fluid, electrolyte and protein supplementa- 
tionas ndicated. Systemic corticoids and corticoid retention enemas 
may help relieve the colits. Other causes of colitis should also be 
considered. | 

A came il inquiry should be made concerning previous sensitivities 
to drues and other allergens. Antagonism has been demonstrated 
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between clindamycin ard erythromycin in vitro. Be- 
cause of possible clinical significance, these two 
drugs should not be administered concurrently, 

Usage in Pran: Safety for use in pregnancy 
has not been established. 

„Usage in Newborns and Infants: When clindamy- 
cin phosphate is administered to newborns arid 
infants, appropriate monitoring of organ system 
functions is desirable. 

Nursing Mothers: Clindamycin has been reported 
| to appear in breast milk in ranges of 07 to 3.8 
mcg/ml. 

sage in Meningitis: Since clindamycin does not diffuse ade- 
gu the cerebrospinal fluid, the drug should not be used in 
meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: Review of experience to date suggests that a subgroup 
of older patients with associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these patients, they 
should be carefully monitored for change in bowel frequency. Pre- 
scribe with caution in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted bolus; infuse as di- 
rected in package insert. Indicated surgical procedures should be 
performed in conjunction with therapy. Patients with very severe 
renal disease and/or very severe hepatic disease accompanied by 
severe metabolic aberrations should be dosed with caution and 
serum clindamycin levels monitored during high dose therapy. 

Prescribe with caution in atopic individuals. During prolonged 
therapy, periodic liver and kidney function tests and blood counts 
should be performed. Use may result inovergrowth of nonsusceptible 
organisms, particularly yeast. Should superinfection occur, adjust 
therapy as Clinical situation dictates. Clindamycin has been shown 
to have neuromuscular blocking properties that may enhance the 
action of other neuromuscular blocking agents. Use with caution in 
patients receiving such agents. , . 
Adverse Reactions: Gastrointestinal: Abdominal pain, nausea, vomit- 
ing and diarrhea. (See WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been observed. Generalized 
mild to moderate morbilliform-like skin rashes are the most fre- 
quently reported of all adverse reactions. Rare instances of erythema 
multiforme. some resembling Stevens-Johnson syndrome, have 
been associated with clindamycin. A few cases of anaphylactoid 
reactions Fave been reported. If a hypersensitivity reaction occurs, 
the drug sħould be discontinued. The usual agents (epinephrine, 
corticostereids, antihistamines) should be available for emergency 
treatment of serious reactions. Liver: Jaundice and abnormalities in 
liver functien tests have been observed during clindamycin therapy. 

Hematopoietic: Neutropenia, eosinophilia, agranulocytosis and 
thrombocytopenia have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been made. . 

Local Reactions: Pain, induration and sterile abscess have been 
reported after intramuscular injection and thrombophlebitis after 
intravenous infusion. Reactions can be minimized or avoided by 
giving deep intramuscular injections and avoiding prolonged use of 
indwelling intravenous catheters. 
How Supplied: Available as sterile solution with each ml containing 
clindamycin phosphate equivalent to 150 mg clindamycin base. 
Ampoules cf 2 and 4 ml. fates Be 

Caution: Federal law prohibits dispens ng without prescription. 

For additional product information see your Upjohn representative. 
J-5429-9 MEDB-5-S 


STEWILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE. 


Cleocin Phosphate 
(clindamycin phosphate injection, N.F.) 


LU JT UE The Upjohn Company, Kalamazoo, Michigan 49001 
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Ipsilateral Blindness 


A Complication of Carotid Endarterectomy 


Richard L. Treiman, MD; Lee C. Bloemendal, MD; Robert F. Foran, MD; 
Phillip M. Levin, MD; J. Louis Cohen, MD 


e We report on three patients in whom ipsilateral blindness 
developed following carotid endarterectomy. Furdoscopic 
examination of the retina documented ischemia and the visual 
field defects were permanent. In one patient, the internal carotid 
artery was patent and thought to be the conduit for embolization 
to the eye. Two patients had chronic occlusion of the internal 
carotid artery, and blindness resulted from atheromatous emboli 
to the eye through the external carotid artery in one and from 
postoperative thrombosis of the external carotid artery in the 
other. Our experience calls attention to this infrequently reported 
complication of carotid endarterectomy and emphasizes the 
importance of the external carotid artery, especially when the 
internal carotid artery is occluded. 

(Arch Surg 112:928-932, 1977) 


ince the first successful carotid endarterectomy by 
DeBakey in 1953,' discussions of the complications of 
the operation have focused primarily on cerebral throm- 
boembolie and local wound problems.*^ Many reports do 
not mention ipsilateral blindness from retinal ischemia.** 
This complication developed in three patients on whom we 
performed a carotid endarterectomy (1.4% of 218 carotid 
endarterectomy operations on 166 patients). One patient 
had retinal ischemia following endarterectomy of the 
internal and external carotid arteries. Two of the three had 
chronic occlusion of the internal carotid artery, and blind- 
ness resulted from thromboembolism involving the 
external carotid artery. This report reviews our experience 
with ipsilateral blindness following carotid endarterec- 
tomy. 
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REPORT OF CASES 


Case 1.—A 51-year-old man was admitted to the hospital on Feb 
26, 1967, for evaluation of a transient attack of left hemiparesis 
that occurred four days earlier. During the year prior to hospital 
admission, he experienced several episodes of amaurosis fuzax 
involving the left eye. Examination revealed a left carotid bruit 
without a neurological deficit. Arteriography demonstrated 
stenosis of the left internal carotid artery and occlusion of the 
right internal carotid artery. 

On March 7, 1967, a left carotid endarterectomy was performed. 
The plaque was ulcerated, and material loosely adherent to the 
plaque and described as almost free-floating in the lumen was 
encountered. An internal shunt was not used. Intra-arterial blood 
pressures were monitored in the common and internal caretid 
arteries before and after the endarterectomy and documented 
tight stenosis and satisfactory repair. Microscopic examination of 
the resected specimen noted an atherosclerotic plaque with recent 
and old hemorrhage and mural thrombi. 

Postoperatively, the patient complained of blurred vision in the 
left eye. Examination revealed central scotoma of the eye, poor 
response of the pupil to direct light stimulation, and a pale area 
around the disk. The patient was treated with retrobulbar injec- 
tions of lidocaine and tolazoline hydrochloride. A central visual 
field defect persisted. 

Case 2.—A 69-year-old man was admitted to the hospital on June 
10, 1976. He complained of recurrent episodes of right amaurosis 
fugax of five years' duration. On one occasion, the temporary 
blindness involved the left eye. Fifteen years prior to admission, 
he had transient weakness of the left leg with sensory loss of the 
left arm, and one month prior to admission he had transient 
weakness of the right arm with slurred speech. 

Examination revealed absence of a neurological defieit, bilateral 
carotid bruits, and a diminished left superficial temporal pulse. An 
arch aortogram showed occlusion of the right internal caretid 
artery, an uleerated plaque in the right common carotid artery 6 
em proximal to the bifurcation, stenosis of the left internal and 
common carotid arteries, and occlusion of the left external caretid 
artery (Fig 1) Exploration on June 15, 1976, revealed a frizble 
uleerated plaque within the common carotid artery and chrenic 
occlusion of the internal carotid artery. An endarterectomy of the 
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Fig 1.—Case 2. Right, Subtraction study of aortogram showing occlusion of right internal carotid artery, 
with ulcerated plaque in right common carotid artery 6 cm proximal to bifurcation, stenosis of left internal 
and common carotid arteries, and occlusion of left external carotid artery. Left, Right common carotid 
artery bifurcation showing occlusion of interra carotid artery and dilation of external carotid artery. 


Fig 2.—Case 2. Retina four months after ipsilatera blindness. Right, Right eye. Note mild pallor of disk. Left, Left eye. 
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Fig 3.—Case 3. Aortogram showing occlusion of r ght internal 
carotid artery and stenosis of right external carotid artery (top 
arrow), and stenosis of right vertebral artery (bottom arrow). Left 
common carotid artery is occluded. Stenosis at origin of left 
vertebral artery is not shown (R indicates right side of body). 
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Fig 4.—Patient 3. Retina six months after right ipsilateral blind- 
ness. Top, Right eye. Note pallor of disk. Bottom, Left eye. 
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igi eommon i external carotid arteries was patfamiod and 
the internal carotid artery ligated. An internal shunt was not used, 
noy sm d -he artery was closed without a patch, At completion of the 

endarterectomy, blood flow was restored first to the superior 


— thyreid artery and then to the remainder of the branches »? the 


S external carotid artery. 


Or awakening from anesthesia, the patient complained of 
blurred vision in the right eye. Examination revealed almost total 


- blindness of the eye, with a pele disk and refractile atheresclerotic 


material in the retinal zrter:oles. Treatment consisted of -etro- 


7  bulber injections of lidoeaine and intravenous and oraly given 


QU 


 acetzzolamide. The patient's vision improved, and four moxths 


later. the residual defect was a central scotoma involving the 
macula and extending herizontally to the nasal periphery. There 
was Ess pallor of the dis« (Fig 2). 

Case 3.—A 58-year-old woman was admitted to the hospite on 
July 13, 1976, because of transient attacks of weakress and 
‘numbness of the left arm anc leg of six months’ duration. There 
was rohistory of amaurosis fugax. Five years prior to amiss on, 


- the patient suffered a strcke, with resultant right hemiparesis and 


aphasia. She recovered function of the arm and leg, was ambala- 
tory with a brace, and had difficulty with speech. 
Examination revealed dysphasia and mild right hemiparesis. 


The rght common carotic pulse was present with a bruit and the 


left carotid pulse was absent. Arteriography revealed occlusior of 
the rght internal carotid artery, with stenosis of the »xtermal 


- earotid artery, occlusion of the left common carotid artery with 


filling of the left external carotid by collaterals, stenosis at zhe 
origir of both vertebrals, and stenosis of the left subclavian artery 
(Fig €). 

On July 23, 1976, the patient underwent right carotid endarter- 
eetomry and right vertebral angioplasty. Exploration revealed a 
chron cally occluded internal carotid artery, stenosis of the 
extermal carotid artery, end stenosis of the origin of the right 
vertebral artery. A tempcrary internal shunt was used from the 
common to the external ezrotid arteries during the carotid erdar- 


- terectomy. The carotid end subclavian-vertebral arterintomies 


were elesed using Dacron patches. 
Twenty-four hours postoperatively, the patient complzined of 


- transient blurred vision cf the right eye. The visual fields were 


intact. retinal circulation normal, and the right common carocid 


and superficial temporal pulses present. The patient was treated 


"Ht 


with heparin sodium and cipyridamole. During the next w»ek, she 
had recurring episodes of blurzed vision of the right eye. Fundo- 
seopie examination by her surgeon did not show ischemia, 


. althowzh the right supericial temporal pulse was noted te be 
absent. By the tenth postooera-ive day, the patient had loss of the 


centra vision of the eye, and examination by an ophthalmoleg st 
feund retinal artery occlision. A radioisotope flow study was 


 eensistent with thrombosis of the right external carotid artery. 


"The visual field defect persisted and the optic disk remained pele 


(Fig 4. 


ZOMMENT 
In patient 1, blindness most likely occurred from embo- 


-. lizaticn through the internal carotid artery. In the ^ew 
. reports of ipsilateral blindness following carotid encar-er- 


eetomy, the internal carotid artery has been patent ard 


. thought to be the pathway for retinal emboli. In 19€1, 
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. . Hollerhurst" reported en £5 patients with preoperatire 
.. retina. emboli who uncerwent a carotid endarterectomy 


involv ng the internal carctid artery. In six of tie 35, 


i -additienal retinal artery plaques developed immeciate y 
~ after operation. The report did not state whether the — 
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patients 1ave been reported ? with retipa emboli after AS, 
carotid endarterectomy, and in all, the n caroti, j 





except in the pátient teporád on by Russell, "in whom the Da 
postoperetive defect corresponded mate qus observed | 


preopera ively. ` ih 


Patienss 2 and 3 represent thromboembolism: to. ‘the: NW. 
tery. From 

our review, they are the only reported patients | mith; <3 
postoperative ipsilateral blindness following carotid endar- 


retinal vessels through the external carotid a 








davelopal following edere reti of the common, inter- UE. 
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nal, and external carotid arteries. The patientia blindness 2 


terectom; in whom the internal carotid artery was chroni- gg: 4 


cally occluded. In patient 3, it seems that thrombosis ¢ of the 


external carotid artery occurred and caused retinal ^ : na 
ischemia, although platelet emboli may have been respon- eo 


sible. In »atient 2, the external carotid artery remained — 
patent amd atheromatous emboli were visualized in the. 


retina. 


There i evidence that flow through the external carotid EU 
artery takes on increased significance in patients who have — — — 


occlusion 5f the ipsilateral internal carotid artery. Many 
surgeons'~'* have reported that removal of a stenotic 


external carotid artery plaque in a patient with an occluded — d 
ipsilatera’ internal carotid artery relieves symptoms of = 
amaurosis fugax and transient cerebral ischemic attacks. | 


Machleder and Barker'" were able to quantitate the role of 


the external carotid artery by demonstrating a 20% . E 


increase m the internal carotid artery stump pressure : 


using a shunt to the external carotid artery. 

Prevent on of retinal thromboembolism during carotid 
endarterectomy centers on an awareness that friable and 
loosely adlerent atheroma and clots may reside within the 
lumen ane can be dislodged. The vessels should not be 
pinched wth either instruments or fingers and care must 
be taken with insertion of an intraluminal shunt if one is 
used. The distal intima may need to be tacked down with 
fine sutur-s. On completion of the endarterectomy, the 
carotid bub is irrigated and the arteries forward- and 
back-bled. Blood flow is restored first to a noncritical 
vessel. Sweet, in the report by Shillito and Rockett,’ 
advised opening the superior thyroid or lingual branches of 
the extern..] carotid artery prior to allowing resumption of 
blood flow to the internal carotid or to the more crucial 
branches ef the external éarotid artery. This sequence 
seems especially important in patients with ipsilateral 


internal carotid artery occlusion, where the branches of the EU 
external c.rotid artery may be dilated and capable of č 
transmittirg debris to the eye or brain. Completion. 


arteriography is reserved for selected patients. 





If a visual field defect occurs postoperatively, the patient. E 


should be -xamined by an ophthalmologist. Treatment is 


directed af relieving associated vasospasm and lowering - 


intraocular pressure. Patients 1 and 2, with visual field 


defects immediately after operation, received retrobulbar RA 
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given acetazolamide to reduce intraocular pressure, and 
xd patient 1 was given a vasodilator. Patient 3 was treated 
t - with anticoagulants during the ten days she had recurring 
i. xis - visual symptoms because of suspected thrombosis of the 
5 3 external carotid artery. At the time retinal artery oeclusion 
= . was diagnosed, on the tenth postoperative day, it was 


p. E _ thought that treatment of the eye would not be benefi- 
E cial. | 

ES | l 

E CONCLUSION 

B s Ipsilateral blindness is a serious complication cf carotid 


ERENMrterectomy and may be more frequent than reported. 
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—  .. 16. Shillito J Jr, Rockett FN: Retinal artery embolism: A complication of 
"RN 

NU ey The authors Aro: to be commended for emphasizing this 
Meo uncommon but distressing complication of carotid endarterec- 


Bro du tomy, ipsilateral blindness or visual field defects. Surgeons 


2 performing this operation should be aware of its existence and of 


di "e s methods for its prevention. 

= Mechanisms responsible for this untoward event include embo- 
E Sinio via the ophthalmic artery or via collaterals from the 
$ e D. external. carotid artery (EA) ischemia Ms fe Bid te ts or 


P croi. artery (ICA), and ischemia from réduetion in blood flow 
hgpofémeion or ICA clamping) imposed on a severely diseased and 
stenotic ophthalmic artery, even with a patent ICA. Multiple 


Do Wee occlusions and stenoses of the contralateral ICA, ECA, or vertebral 
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E ur. injections of a dotal Anesthetic. In addition, Patient 2 was 


i i. 5. Rainer WG, Guillen J, Bloomquist CD, et al: Carotid artery surgery: 


The TRE cause is et i the eye through the internal 
carotid zrtery or, if the internal carotid is occluded, 
through the external carotid artery. Prevention is based on 3 
an awareness of the complication and techniques to 
prevent embolization during operation. If blindness occurs, 
consultation with an ophthalmologist is suggested. 


Stephen Seiff, MD, Department of aes ys assisted in prepara- 
tion of the manuscript. 
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Dipyridamole—Persantine. 
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Invited Editorial Comment 


vessels or a combination increase the likelihood of complications 
when any of the aforementioned conditions exist. 

Measures for prevention include gentleness in manipulating the 
artery to avoid embolization of debris, use of a shunt in the ECA 
when the ICA is totally oecluded, use of a shunt in the ICA if 
collateral is poor and the ophthalmic artery severely diseased, and 
maintenznce of adequate blood pressure levels during and after 
operatior to prevent thrombosis of primary or collateral vessels - 
supplying the eye. As the authors state, blindness and field defects 
following operation are probably more common than is generally 
believed. oth 
JESSE E. THOMPSON, MD ra 
Dallas : 
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Subphrenic Abscess 


The New Epidemiology 


Samuel M. S. Wang, MD, Samuel E. Wilson, MD 


e Recent changes in the etiology, topography, and bacteriol- 
ogy of subphrenic abscess are identified in 93 patients treated 
between 1955 and 1975. Gastric and biliary tract operations 
account for 52% of abscesses. Appendicitis is now responsible 
for only 896 of subphrenic infections, in contrast with the 4096 of 
previous reports. Colonic surgery (19%) and trauma (8%) are 
increasing in importance. Left-sided abscesses occur in 40%, 


= . . and multiple space abscesses in 20% of patients. The bacterial 


flora consists of multiple strains of aerobic and anaerobic 
organisms. Since 1970, the aerobes have been Escherichia coli 
(96%), Klebsiella (21%), and Proteus (38%); anaerobes include 
Bacteroides (83%), cocci (50%), and clostridia (50%). "he mean 
interval from the preceding operation until drainace of the 
subphrenic abscess was 5.5 weeks. Overall mortality was 31%, 
with higher mortalities for multiple space involvement (39%) and 
for abscesses developing after emergency procedures (35%). 
Recommendations based on this data are: (1) antibiotics 
selected should be effective against anaerobes, and (2) trans- 
peritoneal drainage is frequently indicated because of the 
increase in multiple abscesses and the need to evaluate the first 
operation. ! 
(Arch Surg 112:934-936, 1977) 


he epidemiology of subphrenic abscess has undergone 
major changes in recent decades. In 1970, Sanders, an 
English radiologist, first pointed out that the patterns of 
morbidity, clinical presentation, and diagnostic findings 
have changed considerably. He compared the subphrenic 
abscess of the 19th century to a volcano rapidly building up 
a "crater of sepsis,” often following perforation of a viscus. 
The early and clear-cut diagnosis was characterized by 
high, spiking fever, abdominal tenderness, and ileus. In 
contrast, over the past two decades, the general use of 
perioperative antibiotic therapy and the increasing 
— numbers of patients undergoing operation who take corti- 
costeroids or are immunologically deficient have created a 
"new" subphrenie abscess—one that is more subtle, insid- 
ious in onset, and often difficult to recognize. 

This series of 93 patients illustrates recent changes in 
the etiology, topography, bacteriology, and clinical presen- 
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tation of subphrenie abscess. Recommendations based on 
this data are made for the current treatment of subdia- 
phragmatic infection. 


SUBJECTS AND METHODS 


Ninety-three patients with subphrenic abscess were treated at 
the University of California at Los Angeles Medical Center and 
the Veterans Administration Hospital Center (Wadsworth) from 
1955 to 1€75. All diagnoses had been proved at operation or 
autopsy. Data was collected on the etiology, presenting symptoms, 
method of diagnosis, location of the abscess, bacterial flora, 
morbidity, and mortality. 


RESULTS 


Twenty women and 35 men were treated at the UCLA 
Medical Center, with an age range of 7 to 78 years (mean, 
49 years). The 38 patients at the VA hospital were all men, 
with an age range of 19 to 76 years (mean, 54 years). 

The most common symptoms and signs leading the 
clinician to suspect a subphrenic abscess were fever (82%), 
abdominal pain (38%), persistent drainage of a wound or 
sinus (18%), chest dullness to percussion (12%), and abdom- 
inal mass (7%). Roentgenograms were the confirmatory 
test leading to surgery in the majority of cases. Chest 
roentgencgrams showed atelectasis and pleural effusion in 
61% of pa-ients, and abdomimal plain x-ray films with air- 
fluid leves suggestive of abscess were obtained in 14%. 
Barium ccntrast gastrointestinal x-ray studies were neces- 
sary for diagnosis in 4% of patients, usually in those with 
left-sided abscesses. Radioisotope liver-lung scans and 
gallium scans led to diagnosis in only 7% of the patients. 

The time from operation until diagnosis ranged from 1 
to 24 weeks. Although most abscesses were recognized 
between tavo and four weeks postoperatively, the abscesses 
in four petients were discovered more than three months 
after the original procedure. The mean delay until diag- 
nosis was 5.5 weeks, with the median interval being 3.5 
weeks. | 

The preceding operation or inflammatory conditions 
most commonly associated with the development of a 
subphreniz abscess was related to the stomach in 27 
patients (29%), the biliary tract in 21 (23%), and the colon in 
18 (19%). Less common antecedent conditions were appen- 
dicitis in seven patients (8%), trauma in seven (8%), liver 
abscess in three (8%), and operations on the small intestine 
in two, or 2%, of patients. "Primary" abscesses were the 
cause of abscess in two (2%) of patients, and other causes 
accounted for six (5%) of patients. 
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Table 1.—Bacteriology of Subphrenic Abscess in 39 
Patients _ 






No. (96) of 




















— Patients 
1855-1970 (N = 65) 

Aerobic flora 
Escherichia coli 39 "60° 
Streptococcus 32 749) 
Staphylococcus 20 7317 
Klebsiella 11 1173 
Proteus 71 
Pseudomonas 5 1B) 

Anaerobic Flora 
Bacteroides 7 (11; 
Clostridium . 4 (6) 
1870-1975 (N = 24) 

Aerobic flora 
E coli 23 (96: 
Streptococcus 16 «67! 
Proteus 9(38) 
Klebsiella § (21) 
Pseudomonas 2«8) 
Staphylococcus 28) 

Anaerobic flora 
B fragilis 20 (83) 
Anaerobic cocci 12 (50) 
‘Clostridium 12 (50) 
Fusobacterium 9 (38) 
Eubacterium 2 (8) 





Table 2.—Mortality of Subphrenic Abscess, 1908-7975 


No. of Mortality 
Source, yr Patients (%) 


4 
4 
4 


Dineen & McSherry,” 1962 63 
Sherman et al,” 1969 130 


3 
0 
SV. 
0 


Fresent series 93 31 


Thirty-nine operations (43%) preceding the form ation of 
a subphrenic abscess were performed as emergencies. The 
emergent conditions that most commonly led to abseess 
formation were gastric perforation or bleeding 9%); 
colonic perforations due to carcinoma, obstruction, or 
diverticulitis (20%); trauma (18%); and appendicit:s (18%). 

A left-sided abscess most commonly followed gastric and 
colonic procedures. In general, abscesses were usually 
preceded by operations on the biliary tract and stomach. 
Locations of abscesses in the 93 patients were as follows: 


No. (%) of 
| Site Patients 
Right suprahepatic 26 (28) 
Right subhepatic 8 (9) 
Left subhepatic 40 (43) 
Multiple spaces 19 (20) 


Prior to 1970, specimens of intra-abdominal fluid were 
usually submitted only for aerobic culture anc, conse- 
quently, the predominant flora were Escherichie coli 
(60%), Streptococcus (49%), Staphylococcus (31%), and Fleb- 
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siella (17%) (Table 1). Over the past five years, specimens | 


from intra-abdominal infections have been obtained and 
cultured -naerobically, resulting in a larger number and 
variety of microorganisms being obtained for each patient. 
Although E coli (96%), Streptococcus (67%), and Proteus 
(38%) remain common, Staphylococcus is no longer a signif- 
icant factor, being present in only two patients. Anaerobes 
were cultared in 20 of 24 subphrenie abscesses since 1970. 
Bacteroides fragilis is now the most frequently recovered 


organism with the anaerobic cocci and Clostridium 


present in 50% of patients. 

Morbid-ty, as measured by length of hospital stay, was 
greater for abscesses developing after emergency oper- 
ations (€1 days) than those occurring after eleetive 
procedures (51 days). The overall mortality for the 93 cases 
of subphrenie abscess was 31.% In 14 patients, death was 
due to eentinuing sepsis from inadequately drained or 
missed a»scesses. Other causes of death were cardiovas- 
cular conpplications in nine patients, pneumonia in three 
patients, and intestinal fistula in two patients. An increase 
in mortal-ty to 35% occurred when the preceding operation 
was emergent, but abscesses complicating elective 
procedures had a 26% mortality. The highest mortality, 
39%, was seen in patients with multiple space infection. 


COMMENT 


Characeristics of the subphrenic abscess that have 
practical implications in surgery have undergone recent 
changes. It is apparent that gastric surgery, especially 
emergeny operation for complications of peptic ulcer, 
remains he most common antecedent event. Biliary tract 
procedures are second in frequency. While previous reports 
have shown appendicitis to cause between 20% and 30% of 
subphreric abscess, appendicitis has now declined in 
importance and accounts for only 8% of cases." The 
inereasirz importance of subphrenic abscess as a complica- 
tion of cc onie surgery is demonstrated in this series, where 
15% of left subphrenic abscesses followed colon resection. 
Seven percent of our cases were preceded by trauma 
requiring exploratory celiotomy, an antecedent condition 
unrankee in previously reported series. 

The clinical presentation of the postoperative subphrenic 
abscess tas been modified by the widespread use of 
preoperative and postoperative antibiotics. The most 
common symptom is a low-grade fever, often not exceed- 
ing 38.3 €. Findings of abdominal pain, tenderness, or ileus 
occur much less frequently. In fact, it is sometimes diffi- 
cult for the surgeon to attribute the paucity of symptoms 
and sign. to an intra-abdominal abscess. The presence of a 
basal pu:monary infiltrate, atelectasis, and a small pleural 
effusion, though well recognized as evidence of subdia- 
phragmatic infection, still may lead to treatment of a 
presumed pneumonia or pulmonary embolus. Much effort 
is expended in obtaining isotope scans, ultrasound exami- 
nations, and other noninvasive tests that rarely of them- 
selves confirm the diagnosis. In the postoperative patient, 
interpresation of scans may be difficult because of accumu- 
lation ofthe isotope in the wound, and sonography may be 
impossit.e due to the poor transmission of ultrasound 
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; Y ia waves through distended bowel. During the period neces- 
$ x — sary for obtaining these tests, the patient's cond:tion often 


will become clearer and direct the surgeon to explora- 
tion. 


—  -- . [nereased suspicion is warranted in certain groups of 
. . patients. For example, in six patients on a regimen of 


maintenance corticosteroid therapy and five with Hodg- 
kin's disease or leukemia, an occult postoperative sub- 


CHR s phrenie abscess developed. In addition, in ten patients in 


whom splenectomy was necessary during a gastric or left- 
sided colonic resection, a postoperative abscess developed 
in the contaminated left subdiaphragmatie space. 
Anatomic delineation of the various subphrenic spaces 
has been vigorously debated in past decades. Six subphren- 
ic spaces were originally proposed by Barnard in 1908. 
Boyd's* clarification of the hepatic coronary ligament to a 
more dorsal position simplified the anatomy to four spaces: 
the right and left suprahepatic, the right subhepatie, and 
the lesser sae spaces. Our data indicate that left-sided 
abscesses have now become most common. In 1937, 
Lehman and Archer? reported 15% left-sided infections, 
and in 1938, Ochsner and DeBakey“ reported 28% left-sided 
abscesses, in a collected review of 3,372 cases. The 


E . increased frequency of left-sided infections, 40% in this 
- . . Series, is probably related to the decline in importance of 


appendicitis as an etiologic factor. In addition, subdia- 


|. phragmatic abscesses developing after colon cperations 


OS Sb 


- usually occur on the left side. Approximately four fifths of 
- the colon resections in our patients were distal to the 
transverse colon. | 

In 1970, Halyasz' emphasized the serious problem of 
failure to recognize synchronous or mult:ple-space 
 abscesses, concluding that transperitoneal exploration for 
subphrenie abscess was preferable to a limited approach in 
order to find these secondary collections. In his series of 43 
patients, 26% had synchronous abscesses, and therapeutic 
failure of the extraperitoneal approach was related to 
undrained concomitant abscesses. Sherman et al'* reported 
in 1969 that 48% of deaths in their review of 134 cases were 
due to inadequate drainage. Our study found 20% of 
patients to have multiple-space involvement of abscess. 
This agrees with the range of 15% to 26% reported 
previously and would support midline exploration for 
suspected abscess, unless the surgeon has strong evidence 


. of localization to one space." 


The bacteriologic data indicates that, currently, the 
majority of subphrenie abscesses have a mixed aerobic and 
 anaerobie flora. The most prevalent anaerobes are Bacte- 
roides fragilis, Peptococcus species, Peptostreptococcus 
species, and Clostridium. In order to identify anaerobes 
consistently, abdominal fluid for culture should be aspi- 
rated with a needle and syringe, air excluded, and the 


specimen innoculated into a prereduced media or sent to 


_ the microbiology laboratory in an anaerobic transport tube 

within two hours. Stone et al" have emphasized the 
importance of obtaining the specimen early in the opera- 
tion, since recovery of anaerobes from the peritoneal cavity 
. isless likely after exposure to atmospheric oxygen for one 
. hour. Although surgical drainage of the abscess is the most 
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important factor in treatment, prudent antibiotic therapy 


should include an aminoglycoside for aerobic organisms 
and an agent, such as chloramphenicol, clindamycin, or 
doxycydine, effective against anaerobes. 

Previously reported mortalities range from 30% to 50% 
(Table 2). Undiagnosed or nonoperated subphrenic abscess 
yeilds a60% to 90% mortality." Despite widespread aware- 
ness on the part of surgeons, difficulty in the early 
diagnos s and treatment of subphrenic abscess results in 
the continued high mortality. Our overall mortality of 31%, 
although somewhat better than previous reports, remains 
high (Table 2). Subphrenic abscess developing after emer- 
gency cperations and in patients with multiple space 
abscess result in an even greater mortality. 

Factors that may contribute to a reduction in mortality 
must include earlier diagnosis. It is apparent that reliance 
on radio: sotope scans or ultrasonography has not proved as 
useful as hoped. Clinical diagnosis may be improved by 
preoperative identification of susceptible patients, particu- 
larly these whose immune systems may be suppressed or 
who are taking corticosteroids. Increased alertness postop- 
eratively is warranted in patients where splenectomy is 
necessary during a contaminated procedure. More appro- 
priate selection of antibiotics based on the anticipated 
aerobic and anaerobic flora will reduce morbidity. The 
increase in multiple abscesses and the frequent need to 
evaluate or revise the first operation suggests that the 
majority of subphrenic infections should be approached 
transperitoneally through a midline incision. 


Nonproprietary Name and Trademark of Drug 


Clindamycin— Cleocin. 
Doxycylire—Vibramycin. 
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Control of Hepatic Bleeding 
With Microfibrillar Collagen 


Leon Morgenstern, MD; Ste»hen L. Michel, MD; Edward Austin, MD 


e Microfibrillar collagen (Avitene) is a new absorbable topical 
hemostatic agent whose mechanism of action is platelet entrap- 
mert and activation of platelet clotting factors. It adheres to 
moistQtissue surfaces to form a firm, flexible hemostatic caagu- 
lum 1 has been usec clinically in 36 patients with hepatic 
bleeding of diverse etiology, including bleeding from the gall- 
blacder fossa, lacerations, resectional surfaces, biopsy sites, 
capsular denudations, and hepatic tumors. Although not 
inteneed to control major hemorrhage where major vessel 
liga-icn or resection is properly indicated, its topical use for 
diffuse small vessel bleeding may be life-saving. It is exception- 
ally useful in such conditions as cirrhosis and in thrombocytope- 
nic orthrombasthenic coagulopathies. One treatment failure out 
of 35 occurred. 

(Arah Surg 112:941-943, 1977) 


urace bleeding from hepatic parenchyma is uscally 
controllable by such standard means of hemostasis as 
pressare, suture, or electrocoagulation. Occasionally, none 
of these methods is effective and some alternative means 
of aemostasis is necessary to control serious or life- 
threacening hemorrhage. 

A mcent addition to the surgeon's armamentarium has 
been the topical hemostatic agent, microfibrillar collagen 
(Avitene). This is a partial salt of denatured beef collagen, 
presently available as a sterile, fluffy white powder for 
topics! application. Its properties, mechanism of action, 
and esnical use have been extensively described in previous 
publi-ations.'** We report 36 instances in which intraetable 
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bleeding from the liver surface was treated with 
Avitene. 


SUBJECTS AND METHODS 


In patients included in this report, the degree of bleeding varied 
from a constant, uncontrollable ooze to brisk, potentially lethal 
hemorrhage. In all instances, the bleeding could not be readily 
controlled by standard methods of hemostasis. The sites of 
bleeding included the gallbladder bed, parenchymal lacerations, 
liver biopsy sites, capsular denudations, hemangiomas, hepatec- 
tomy surfaces, tumor excisions, abscess, and cyst. 

Microftbrillar collagen was applied with dry forceps directly to 
the bleeding surface in a quantity sufficient to cover the bleeding 
site with a layer 1.5 to 3.0 mm thick. Firm pressure was then 
applied with a dry sponge directly over the site of application for 
three to five minutes. If, at the end of this period, breakthrough 
bleeding occurred from the central or peripheral portions of the 
application site, more microfibrillar collagen was placed as 
required and pressure reapplied. 

Drains were used only if the usual indications for drainage 
existed, such as drainage of the gallbladder fossa following 
cholecystectomy or at sites of extensive parenchymal injury. 


RESULTS 
Gallbladder Bed 


In 13 patients, intractable bleeding from the gallbladder 
bed follewing cholecystectomy required the use of microfi- 
brillar collagen to achieve satisfactory hemostasis. In all 
cases, seme unusual factors were responsible for the non- 
amenability to usual hemostatic maneuvers. In two 
instances, the liver was markedly cirrhotic. Five patients 
had gangrenous cholecystitis with extension of the severe 
inflammatory or suppurative process to the adjacent liver 
parenchyma. Two patients were receiving prolonged corti- 
costeroid therapy and two patients had densely fibrotic 
gallbladders that were partially intrahepatic. In the 
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remaining patients, friable liver substance precluded 
effective suture and pressure was not effective. Notable 
among this entire group was the presence of suppurative 
inflammation in four patients, with a frank subhepatic and 
subphrenic abscess in one 95-year-old man. 

. Microfibrillar collagen was effective in all cases. In three 
patients, its use was considered life-saving. In all cases, its 
use shortened operating time and reduced albumin or blood 
replacement needs. There was no instance of postoperative 
bleeding or infection in this entire group. 


Parenchymal Lacerations 


Seven patients with superficial lacerations of the liver 
were treated with application of microfibrillar collagen to 
the bleeding liver surface. Two were newborn infants with 
congenital anomalies (omphalocele and diaphragmatic 
hernia) in whom extensive manipulation of the liver to 
correct the anomaly caused superficial lacerations of the 
friable hepatic parenchyma. One patient sustained a stel- 
late injury (bullet wound) of a portion of the le?t lobe of 
liver, requiring resection of a portion of the lobe. Microfi- 
brilar collagen was used in addition to liver suture to 
achieve hemostasis. One laceration was presumably caused 
by a retractor during a Whipple procedure for careinoma of 
the panereas. The depth of this injury was not fully 
appreciated when reoperation was performed fcr hepatic 
bleeding. In the remaining patients, surface parenehymal 
lacerations were incurred during cholecystectomy, trans- 
verse colectomy, and exploration for intrahepatic meta- 
static tumor. 

Microfibrillar collagen was effective in all but cne of the 
patients in this group. The liver injury due to a retractor 
blade was deeper than was apparent at operation. 
Although application of microfibrillar collagen to the 
surface defect on the right lobe seemed effective at the 
time of operation for bleeding, massive bleeding recurred 
in the postoperative period and the patient died. Autopsy 
revealed a large subcapsular hematoma as well as intrahe- 
patic dissection of an expanding hematoma. Retrospective- 
ly, it was obvious that more definitive measures than 
surface application of microfibrillar collagen were neces- 
sary for treatment of this major hepatic injury. 


Liver Biopsy Sites 


Five patients required application of microfibrillar 
collagen at the sites of liver biopsy. In two, uncorrectable 
coagulopathies were present. One had advanced cirrhosis 
that precluded effective suture of a wedge biopsy. Another 
underwent removal of a granulomatous nodule, suspected 
of being metastatic tumor, high on the right lobe of the 
liver. In the remaining two patients, biopsies of metastatic 
tumor masses had resulted in intractable oozing from the 
biopsy site. Packing with microfibrillar collagen was effec- 
tive in all cases in this category. 


Capsular Denudation 


Two patients had extensive capsular denudation of a 
segment of liver during mobilization or resection of contig- 
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uous organs. Capsular denudation occurred in one patient 
during mobilization of a stomach that was densely 
adherent to the undersurface of the left lobe. In the second 
patient, a spleen massively enlarged by myeloid metaplasia 
was intimately adherent to the undersurface of the left 
lobe of Ever. Splenectomy resulted in extensive capsular 
denudation of this portion of the liver. The patient was also 
thromboeytopenie and massive oozing from the denuded 
liver surface was controllable only by the application of 
microfibrillar collagen. Its use in this case was considered 
life-saving. 


Hemangioma 


Two patients with hemangiomas of the liver required 
microfibrillar collagen for control of bleeding. In one, 
removal of a giant cavernous hemangioma arising in the 
fissure between the lobes on the inferior hepatic surface 
left a 3-sq em residual area of intractable bleeding at the 
site of tamor removal. In the second patient, an unsus- 
pected hemangioma of the right lobe had been lacerated by 
percutaneous needle biopsy. The resultant hemorrhage 
required laparotomy, at which a 6-cm cavernous heman- 
gioma with a 3-em laceration on its surface was found. 
Bleeding was controlled by packing of the hemangioma 
with microfibrillar collagen, over which wide hemostatic 
chromic eatgut sutures were tied. In both cases, hemostasis 
was rapid and totally effective. 


Hepatic Resection 


Three patients required application of microfibrillar 
collagen to the raw surface of the liver following resection 
of a lobe or portion of a lobe. One patient with portal 
hypertersion had a hepatoma of the left lobe, occurring in 
a markedly cirrhotic liver. After resection of the left lobe 
employirg all standard hemostatic measures, the residual 
ooze from the surface of the right lobe was effectively 
controlled by microfibrillar collagen. The second patient 
underwent resection of a large portion of the left lobe for a 
large metastatic tumor mass from a primary colonic carci- 
noma. Residual bleeding after all standard maneuvers 
failed responded well to application of microfibrillar 
collagen. The third patient underwent a resection of the 
right lob? of liver for a large cavernous hemangioma. Small 
vessel bleeding from the resectional surface of the left lobe 
was well controlled by topical application of microfibrillar 
collagen. 


Other Causes 


The remaining cases in which microfibrillar collagen was 
found useful, either alone or in combination with other 
hemosta-ie measures, included the following: spontaneous 
rupture 5f a hepatoma in a cirrhotic liver, removal of a 
large, sclitary metastatic myxoid liposarcomatous mass 
from the dome of the right lobe; bleeding from the wall of a 
liver abscess after evacuation of the purulent material 
within it; and evacuation and biopsy of a cyst high on the 
dome of the right lobe. In all of these cases, Avitene was 
effective in securing hemostasis. 
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COMMENT 


The management of extensive liver injuries in which 
hermzrhage is the most important, potentially lethal faetor 
- has deen well discussed in several recent reports describing | 
large aumbers of patients.*' The use of a topical hemostat- - 
ic agent such as microfibrillar collagen is not intended to 
obwīa the necessity for major vessel ligation or hepatic | 
resection where valid indications for such measures exist. 
It aas its principal usefulness in surface injuries, where - 
corta-t with all of the bleeding surface is possible and | 
effeet-ve pressure over the application can be made. Thus. 
app ied, microfibrillar collagen forms an adherent. flexible | 
«cosgcum that is effective where other hemostatic | 


messares fail. It is also effective in thrombasthenie and | | 
thrombocytopenic states? We believe it is superior to 
topiezl hemostatic agents such as oxidized cellulos? (Surgi- 


cel) or gelatin foam (Gelfoam), inasmuch as it has a more 
physblogic basis for action (activation of platelet clotting 
factors), it adheres well to moist surfaces, and it is well 
tolereted even, in the presence of severe infection. If 
applied as recommended, foreign Bony reaction is minimal 
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and absorption is complete within four to six weeks. 
Proper application i is essential for effectiveness. Microfi- 
brillar cc lagen is applied with dry instruments, and pres- 
sure ove- the application is applied with dry sponges. If 
pressure is not applied quickly enough, premature gelling 
may occur, as the microfibrillar collagen absorbs unclotted 
. blood. Wren this occurs, reapplication is necessary. 
 Mierofbrillar collagen should not be applied to deep 
- hepatic lacerations where only a portion. of the laceration 


can be dffectively packed. Such use resulted in the one 


treatment failure described above, in which bleeding 
continued into the hepatic parenchyma. - 

The effectiveness of microfibrillar collagen in experi- 
en kepatic injuries has been previously reported by 
Hait et al.” We have demonstrated it to be useful and 
effective-clinically in a variety of situations, used adjunc- 
tively or as a primary means of topical hemostasis. In at 
least six »atients reported here, its use was considered life- 


. saving. (ME IE me dn 
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Noninvasive Methods for Evaluation 


of Extracranial Cerebrovascular Disease 


A Comparison 


Herbert I. Machleder, MD, Wiley F. Barker, MD 


® Sixty-five patients with clinical evidence of carotid occlusive 
disease were evaluated by the Doppler ophthalmic test, ophthal- 
modynamography, and oculopneumoplethysmography prior to 
angiography. Clinical assessment was accurate 6896 of the time, 
with 32% of patients having no arteriographic evidence of 
significant disease. The sensitivity of the noninvasive tests was 


dependent on the extent of the carotid stenosis. When the extent 


was greater than 60% of the cross-sectional diameter, the 
Doppler ophthalmic test was accurate 54% of the time; the 
ophthalmodynamography test, 6196 of the time; and the oculo- 
pneumoplethysmographic test, 9796 of the time. In lesions encom- 
passing 50% to 60% of the vessel diameter, the Doppler 
ophthalmic test was accurate 1596 of the time; the ophthalmody- 
namography test, 1796 of the time; and the oculopneumoplethys- 
mographic test, 10% of the time. With less than 50% stenosis, 
none of the noninvasive tests detected atherosclerotic lesions. 
Although many diseased vessels were missed, the low incidence 
of false-positive tests enhanced the usefulness of these methods 
in augmenting the accuracy of clinical evaluation. 
(Arch Surg 112: 944-946, 1977) 


Wee recent years, the ability to evaluate the 
presence or extent of extracranial cerebrovascular 
disease has been significantly improved by the develop- 
ment of innovative and reliable noninvasive techniques to 
complement the traditional methods of physical diagnosis. 
Three promising tests were investigated in our vascular 
laboratory for a period of one year and an attempt was 
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made to assess their accuracy relative to the predietive 
potential of history and physical examination, and the 
known reliability of carotid angiography. 


SUBJECTS AND METHODS 


During a 12-month period, 65 patients examined in the Periph- 
eral Vascilar Clinic were found to have sufficient evidence of 
significan= extracranial cerebrovascular disease to justify aortic 
arch angiography. Prior to angiography, these patients were 
tested by utilizing three previously standardized tests. 

The Doopler ophthalmic test has been used in our laboratory 
since 197€. The method and clinical application have been well 
documented by us as well as by other investigators.'? This quite 
simple test depends on the identification of a prominent and fairly 
consistent collateral arterial pathway between the external 
carotid artery and a hemodynamically compromised internal 
carotid artery. A small, 5-MHz ultrasound flow probe identifies 
the supracrbital artery, and the change in its flow characteristics 
are noted following digital occlusion of the superficial temporal 
artery. Ncrmally, supraorbital artery flow will inerease after this 
maneuver With internal carotid artery occlusive disease, however, 
flow is significantly reduced or absent. The test is noted as being 
either pos tive (abnormal flow response) or negative (normal fow 
response). 

The ocu. opneumoplethysmography test, as described by Gee et 
al,^ directly records the ophthalmic artery pulse from which 
ophthalmie artery blood pressure can be ascertained by an 
analogue method. Two hemispheric paralimbal suction cups are 
connected to the patient's eyes and to separate transducers via 
flexible tuding. Using a vacuum pump, a negative pressure of 300 
mm Hg is applied that serves to adhere the cups to the temporal 
sclerae. TFe vacuum is then reduced to atmospheric pressure in a 
linear fasFion over a 25-second period. The pulse pressure altera- 
tions are superimposed on this calibrated pressure range, trans- 
mitted to the transducers, and then visualized on a strip chart 
recorder tracing, creating a pressure-dependent deflection for 
each eye. 
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Fig 1—Accuracy of noninvasive tests in detection of carotid 
arte-y occlusive disease (DOT indicates Doppler ophthalm c test; 
ODM, ophthalmodynamography; and OPG, oculopneumop e hys- 
mocraphy). 
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Fig 2.—Occurrence of false-negative to false-positive tess in 
nomnwasive evaluation of carotid artery occlusive disease (DOT 
incisates Doppler ophthalmic test, ODM, ophthalmodynamog- 
raphy and OPG, oculopneumoplethysmography ). 


À:a vacuum pressure of 300 mm Hg, a deflection recorded “rom 
the :ransducer corresponds to an internal carotid artery pressure 
of H0 mm Hg. In a study of Sand et al^ ophthalmic artery 
pressures of normal volunteers, as assessed by the Gee eculo- 
pneumoplethysmography method, averaged 70% of the simulta- 
neously recorded brachial arzery pressure, with a range of 5% to 
95% We have considered a difference of 4 mm Hg pressure 
between the right and left ophthalmic artery recordings as »eing 
abnermal and indicative of a restrictive lesion in the internal 
carotid artery system. 

The ophthalmodynamography test evaluated ophthalmic artery 
pulse waveform and pressure by utilizing a weighted t-anscucer 
applied to the ophthalmic globe in a method described by Saad et 
al." 


RESULTS 
Clinical Evaluation 


Of the 65 patients evaluated in the Peripheral Vascular 
Clirie as evidencing extracranial cerebrovascular disease 
suffeient to warrant arteriography, 11 had completely 
normal roentgenograms. In addition, another ten patients 
had evidence of arterioselerotie vascular disease, bu= no 
ulcerated plaque or restrictive lesion was observed. The 
diagnostic accuracy of the history and physical examina- 
tior eombined was 68%, with a 32% false-positive assess- 
ment of the need for angiographic study. 
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Fig 3.—aAccuracy of noninvasive tests when compared with 
degree of carotid artery stenosis (DOT indicates Doppler 
ophthalmc test; ODM, ophthalmodynamography; and OPG, 
oculopneumoplethysmography). 


Doppler Ophthalmic Test 


The Loppler ophthalmie test was applied to evaluate 66 
carotid arteries, achieving an accuracy of 58% (Fig 1). 
There were 24 false-negative tests (test negative, 
angiogram positive), an incidence of 36%. There were four 
false-positive tests (test positive, angiogram negative), a 
6% incidence (Fig 2). Further analysis of the false-negative 
tests shewed the average stenosis in these cases to be 62%, 
whereas the average degree of stenosis in the true positive 
tests wes 78% of the vessel diameter. 


Ophthalmodynamography 


Of the 50 carotid arteries studied by ophthalmodyna- 
mograpiy, 20 were false-negative, an incidence of 40%, 
while there were five false-positive tests, a 10% incidence. 
The tote! rate of accuracy was 50% (Fig 1). 


Oculopneumoplethysmography 


Wher the Gee method of oculopneumoplethysmography 
was uti ized to investigate 60 carotid vessels, nine false- 
negative tests resulted, an incidence of 15%. No false- 
positive tests were encountered in this series. The overall 
rate of accuracy was 85% (Fig 1). 


COMMENT 


Review of the data suggested that sensitivity of the 
various testing methods was dependent on the degree of 
occlusion, as estimated by percent reduction of the cross- 
sections] diameter of the vessels. Although we are uncer- 
tain as to the exact degree of stenosis across which a 
pressure gradient will occur under the usual hemodynamic 
conditicns in the carotid artery, there are reports in the 
literature that lesions above 70% stenosis are hemodynam- 
ically significant in this regard.’ The information has been 
analyze in three separate categories: (1) patients who had 
occlusive disease with stenosis greater than 60% of the 
cross-seetional diameter; (2) pati arere m oeclu- 
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sive disease ranged between 50% and 60% reduction of the 
cross-sectional diameter; and (3) patients with atheroscle- 
rotie lesions encompassing less than 50% of the cross- 
sectional diameter of the internal carotid artery. 

In lesions where stenosis was greater than 60% of the 
cross-sectional area, the Doppler ophthalmic test was 
accurate 54% of the time. Ophthalmodynamography proved 
to be 61% accurate, and the Gee oculopneumoplethysmog- 
raphy method, 97% accurate. Lesions ranging between 50% 
and 60% of the cross-sectional diameter were identified 
15% of the time by the Doppler ophthalmic test, 17% by the 
ophthalmodynamography test, and 10% by the oculo- 
pneumoplethysmography test. None of the noninvasive 
test methods detected atherosclerotie lesions when the 
stenosis was less than 50% (Fig 3). 


CONCLUSION 


Although extremely useful in augmenting the accuracy 
of clinical evaluation, it is evident that current noninvasive 
cerebrovascular tests are severely limited in their useful- 
ness. Lesions in the vertebrobasilar arterial system are 
inaccessible to any evaluative device except arteriographic 
appraisal. Lesions in the carotid system must be fairly well 


mit advanced, encompassing more than 60% of the luminal 
1 


diameter, before they are reliably detectable. The 
commonly occurring, nonoccluding ulcerated atheroscle- 
rotic plaque is likewise inaccessible to current nonradiolog- 
ical investigative methods. 

It is apparent from this study that seemingly minor 
differences in methodology may materially change the 
accuracy of examining a given factor. This is well demon- 
strated by the considerable variation between the results 


of oculopneumoplethysmography and ophthalmodynamog- 


raphy, both measuring ophthalmic artery pulse pressure. 
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We have previously reported considerable success in 
utilizing the Doppler ophthalmic test that achieved an 
accuracy rate of 85% when performed by the examining 
physician as part of the vascular evaluation. Moreover, 
accuracy as high as 95% has been recorded by other 
investiga-ors who utilized essentially the same methods.* 
However, there are indications from the current reassess- 
ment that, when this test is applied in a peripheral vascular 
screening laboratory setting, the accuracy drops consider- 
ably, ever though the overall usefulness has increased. The 
Gee oculcpneumoplethysmography test and the Doppler 
ophthalm:e test are complementary in nature; although the 
positive t»sts do not identify the same populations, they 
overlap to enlarge the total number of true positive 
tests. 

Our current practice is to combine a careful clinical 
evaluation with the Gee oculopneumoplethysmography 
test and the Doppler ophthalmic test before proceeding 
with angiography in patients suspected of having cerebral 
vascular disease. The most promising area of clinical 
application exists in the evaluation of patients found on 
routine pnysical examination to have an asymptomatic 
cervical bruit. A combined administration of the oculo- 
pneumoplethysmography and Doppler ophthalmic tests 
serves to provide highly accurate identification of patients 
who are likely to have a hemodynamically significant 
lesion and will benefit from angiographic study prior to 
planning appropriate therapy. The low incidence of false- 
positive tests is reassuring when the difficult decision to 
recommerd further invasive studies must be made. These 
noninvasive tests provide an excellent, safe, and inexpen- 
sive method for following up patients with known carotid 
disease, as well as those with asymptomatic bruits that 
have not been arteriographically evaluated. 
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Staging Laparotomy 


for Hodgkin’s Disease in Children 


Evaluation of the Technique 


Ian T. Cohen, MD; Gussie R. Higgins, MD; Darleen R. Powars, MD; Daniel M. Hays, MD 


e The evaluation of a technique of laparotomy for the staging 
of Hodgkin’s disease in childhood, including 52 operative 
procedures, is reviewed. A standard protocol, including splenec- 
tomy, multiple hepatic and bone marrow biopsies, and the 
routine sampling of at least six designated lymph node groups, 
was employed. It was demonstrated that the surgeon is unable to 
identify Hodgkin’s disease by gross inspection and that the 
biopsy of node groups previously not included in routine laparot- 
omy studies, ie, mesenteric and porta hepatis nodes is essential 
to staging in childhood. Stage was altered from stages | and II to 
stages Ill and IV in 35% of the patients. The incidence of 
abdominal recurrence following a negative laparotomy was 7%, 
and the incidence of post-splenectomy hyperacute infection was 
4.5%. This study included minimal use of the lymphangiogram 
(33%), which accounted for the relatively larger group of patients 
in clinical stages | and Il. 

(Arch Surg 112:948-951, 1977) 


Aer survey of the technique and results of 
staging laparotomy in 23 pediatric patients with 
Hodgkin's disease has been previously publishec.'* The 
purpose of this article is to describe the pathological 
findings in 52 children (including the above 23) in whom 
staging laparotomy was performed according to a uniform 
protocol. Histological findings are compared with the 
surgeon’s impression of the extent of disease at laparot- 
omy. 

Recent reports^* have emphasized the dangers of 
staging laparotomy with splenectomy in childhood (and 
young adults), and this has resulted in a trend towerds less 
extensive procedures, ie, laparotomy without splenectomy, 
laparoscopy with splenic biopsy,’ or the elimination of 
laparotomy." The apparent accuracy of an extensive 
staging procedure (with splenectomy) and its relative 
safety is illustrated by this series. 


SUBJECTS AND METHODS 
Clinical Data 


Fifty-two laparotomies were performed for the initia. staging 
of Hodgkin's disease in patients under 18 years of age during a 
ten-year period (1967 to 1976). The eight surgeons performing all 
procedures were members of the Division of Pediatric Surgery 
(University of Southern California School of Medicine) and 
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followed a common protocol at three institutions: Childrens 
Hospital of Los Angeles (88 operations), Los Angeles County- 
University of Southern California Medical Center (ten), and 
Kaiser Permanente Hospital, Los Angeles (four). 

Clinical records of these 52 patients were maintained with 
particular attention to the detailed operative findings, and these 
were correated with the presence of disease as determined 
histologically. In 51 of these children, laparotomy preceded 
therapy of eny type (“primary” laparotomy), while in one, laparot- 
omy followed four months after thoracic irradiation, administered 
to alleviate respiratory distress produced by mediastinal involve- 
ment. Laparotomies carried out following chemotherapy or 
abdominal radiotherapy in children with Hodgkin's disease are not 
included. 

The sex, initial clinical presentation, and nodal histology of 
these patients were as follows: 


% of 
Patients 

Sex 

M 60 

F 40 
Initial clinieal presentation 

Cervical nodes 88 

Mediastinal nodes (only) 4 

Other nodes 8 
Nodal histo ogy 

Nodular sclerosis 52 

Mixed cellularity 31 

Lymphocyte predominance 17 

Lymphocyte depletion 0) 


Patients ranged in age from 22 months to 17 years, with a mean of 
10 years. Clinical and pathological staging was performed 
according to the Ann Arbor Classification (1971)." The clinical 
stage (before laparotomy) included 23 stage I patients, 27 stage II 
patients, and two Stage III patients. Histological types encoun- 
tered were divided according to the Lukes criteria.” 


Staging Laparotomy 


The staging procedure recommended in each case included 
splenectomy, bone marrow (iliac crest) and hepatic biopsies, and 
biopsy of at least six specified node groups, as depicted in the 
Figure. 

Laparotomy was carried out through a relatively long vertical 
midline or midabdominal transverse incision. Splenectomy was 
performed by any standard elective technique, and the hilum was 
identified by metal clips. All surfaces of the liver were examined, 
and any abnormal areas sampled. Biopsy specimens were routinely 
taken from both hepatic lobes, using both wedge and needle 
techniques, so that a significant volume of liver tissue could be 
studied, including both superficial and deep portions. 

Any grossly abnormal nodes, in addition to those in the six 
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identified by metal clips. If the laparotomy was preceded by a 
postive lymphangiogram (not routinely performed in this series), 
abaornal or “questionable” nodal groups were specifically identi- 
fied and removed. This identification may require roertgeno- 
gram. or fluoroscopic scanning in the operating room. 

The six specified node groups were biopsied in the onder noted 
below In each group, an attempt was made to remove the most 
comspuous node in the area, to keep the structure of the node 
intact. and to remove it completely. The site of removal of any 
obvioesly abnormal node was identified by a metal clip. If one or 
more -f the splenic hilarnodes were not removed with the spleen, a 
node was excised from the region of the splenic pedicle o7 adjacent 
peripancreatic node groups. Dissection was carried inte the 
lesser sac, with sampling of periaortic nodes adjacent to or 
superior to the celiac axis, ie, superior periaortic nodes. 

The- peritoneum was opened inferior to the transverse meso- 
colem and a sample(s) removed from periaortic nodal groups 
between the pancreas and the bifurcation of the aorta, ie, inferior 
peracrtic nodes. The peritoneum was opened over the commen or 
exterral iliac vessels, or both, with removal of iliae nodes bilater- 
ally. Enlarged mesenteric nedes from portions of the mesentery 
other han the terminal ileum are of particular significance, and 
should be biopsied. 

I. is recommended that the porta hepatis be exposed amd a 
nodes: adjacent to the portal vein, hepatic artery, or common bile 
duct f= removed. The cuodenum may be reflected inferior'y if 
requred, and the latera. peritoneal reflections of the duocequm 
may be divided if more exposure is required. 

The procedure was completed by exposing the anterior iliac 
crest tarough a separate incision. The crest of the ilium in children 
is cart? aginous for a depth of 1 to 2 cm, and a segment of this must 
be rem ved to expose the marrow cavity. Several large sections of 
bone marrow were removed by means of standard osteotomy 
instruments. 

In geris in whom radiation therapy to the distal periaortic and 
iliac mede groups is anticipated, the laparotomy may be used to 
reloeate the ovaries in an attempt to minimize damage by 
irradiacion. The ovaries may be moved to either of two stancard 
positioms: (1) midline at the bottom of the cul-de-sac, or (2) 
lateraly and superiorly within the abdominal cavity. As it is not 
possiol- to anticipate the need for irradiation at the time of 
laparotomy, and as radiotherapists do not agree on the cegre= of 
protect on afforded by this repositioning, no standard policy for 
reloeaton of the ovaries was included in this protocol. 


RESULTS 
Pathologica’ Findings at Laparotomy 


Tse protocol for staging laparotomy was developed 
durme the initial years of the study and the biopsy of 
certain node groups (mesenteric, porta hepatis) was not 
included in the earlier procedures. Splenectomy was aot 
carriec out in several early cases by plan, in one ease 
because of extensive diaphragmatic attachment, and in 
two others for diverse reasons concerned with overall 
marzgement. Thus, each :aparotomy did not necessarily 
include a splenectomy or a biopsy of all of the six nodal 
sites. he number of positive nodes at each site, and the 
incidence of positive hepatic and splenic histology, is 
expres.ed as a percentage of the total number of biopsies 
actually performed at that site (Table 1). 


Surgeen’s Impression of 
Extent of Disease at Laparotomy 


The sight surgeons involved in the study followed a 
standa-d protocol and systematically recorded their 
impres ions of the findings at laparotomy. The surgeon's 
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Biopsy sites: liver, spleen, and six designated node groups. 


impression of nodal, splenic, or hepatic involvement was 


compared with the pathologist's histological findings 
(Table 1). The number of errors (in both directions) in the 
surgeon's gross evaluation of visceral or nodal involvement 
with Hodgkin's disease is expressed as a percentage of the 
actual number of biopsies performed at each site. 

The total number of incorrect impressions involving each 
site is further divided into false-positive, where the 
surgeon believed the site to be positive, but pathological 
examination was negative, and false-negatives, where the 
surgeon believed the site to be negative, but pathological 
examination was positive (Table 1). 


Change in Stage by Laparotomy 
The distribution of patients in terms of preoperative 


- clinical staging, the changes in stage as a consequence of 


the histological findings, and the distribution of patients in 
terms of postoperative pathological staging are shown in 
Table 2. The stage was altered by laparotomy i in 18 (35%) of 
patients. All of the changes were in the same direction, 
from stage I or II to stage III or IV. 

The follow-up period ranged from six months to nine 
years after laparotomy, 63% of the patients being followed 
up for three years or more. Of the 28 patients placed in 
stage I or II after complete laparotomy (including splenec- 
tomy), abdominal Hodgkin's disease subsequently devel- 
oped in only two. In one of these, the abdominal nodes 
removed at the laparotomy presented difficulty in patho- 
logical interpretation, although they were ultimately 
regarded as negative for Hodgkin's disease. 


Morbidity and Mortality of Laparotomy 


In this series of 52 laparotomies, there was no operative 
mortality. Excluding from consideration the expected 
period of ileus for 24 to 72 hours following surgery, the only 
significant complieation was intestinal obstruction, which 
occurred in one patient (2%) four weeks after the staging 
laparotomy. This was the only patient who received 
therapy prior to the laparotomy, in the form of thoracic 
irradiation. 
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Table 2.—Clinical Stage Before Laparotomy, Pathological 
Stage After Laparotomy, and Change in Stage by 
Laparotomy 


Pathological Stage 
(After Laparotomy) 
Clinical Stage 


(Before Laparotomy) 





During the period of observation, there were two cases 
(4.5%) of postsplenectomy hyperacute infection. One 
occurred in a 22-month old child one month after splenec- 
tomy, and the other in a 7-year-old child two years after 
splenectomy. The former case was fatal, giving a 2% 
mortality from complications related directly to the 
staging procedure. Of the 44 children undergoing splenec- 
tomy, three were under 5 years of age, giving a 33% risk of 
postsplenectomy sepsis in this age group. 


COMMENT 


It has been established that laparotomy is presently the 
most reliable method of detecting and defining the extent 
of intra-abdominal Hodgkin's disease in adults'*'* and in 


 children.™™" Laparotomy altered the staging in 1€ (35%) of 


the children in this series. This series differs from 
others," however, in that all of the alterations in stage 


| -were in the same direction (from stage I or II to stage III 


or IV). This may be due to the fact that pedal lymphangio- 


» grams were only performed in 33% of cases during the 
. clinical evaluation. In addition, a number of the equivocal 


lymphangiograms regarded in this series as "negative" 
might, in other institutions, have been regarded as "posi- 
tive," and clinical stage III established. 

Among the series of patients who had negative laparot- 
omy findings, the subsequent development of Hodgkin's 
disease within the abdomen might be regarded as an 
indication of inaccuracy of the staging laparotomy. 
Assuming this was true, it was a rare occurrence (7%) in 
this series. It would seem unlikely that this accuracy of 
staging would be improved by the standard use of 
lymphangiography. | | 

Comparison of the pathological findings with the 
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No. (%) With © 
Positive Histology 


Liver 52 Tt (2) 0 0 0 (0) 
44 


SEED OST SN MN E TNR TU TNR TTR TBS entre onec SR ER 
No. (96) 


False-Negative of Errors 





surgeon's impression of the presence or absence of involve- 
ment of the spleen and six nodal areas demonstrates that it 
is insufficient to rely on the surgeon's impression in 
regard to the advisability of performing a biopsy of a 
specifie nede group, or in respect to the presence of splenie 
involvement. In the gross evaluation of the presence or 
absence cf disease, almost two thirds of the errors were 
made in the false-positive direction. In the assessment of 
the spleen and splenic hilar nodes, however, the surgeon 
was prone to fail to recognize existing disease (false- 
negative) The highest rate of errors was made in the 
assessment of the porta hepatis nodes (42%), but a signifi- 
cant numoer of errors were also made with the mesenteric 
(22%) anc superior periaortic nodes (23%). 

Splenectomy, biopsy of the liver, and biopsy of a 
minimum of six node sites is essential for accurate abdom- 
inal stag: ng. This is illustrated by the fact that in four 
patients ‘or 22% of the positive laparotomies), positivity 
was established on the basis of involvement of a single 
node. The frequent involvement of the splenic hilar nodes 
(22%) and the porta hepatis nodes (21%) make these 


important groups to biopsy routinely. 


The frequency of splenic involvement in adults'**'* and 
the surgeon's inability to accurately assess this involve- 
ment'*'* are features that also apply to children. This is 
demonstrated by the high incidence of splenic involvement 
(27%) and the significant error rate (14%) in the surgeon’s 
impressien of the presence of disease in the spleen in this 
series. 

The high incidence of positive spleens, at times asso- 
ciated with negative splenic hilar nodes, may be explicable 
on the basis of the lack of afferent lymphatics to the 
spleen, so that the causative agents of Hodgkin's disease 
may enter this organ via the blood stream.” Some 
reports*'-* suggest that an involved spleen indicates hema- 
togenous dissemination of disease, and that this is an 
indicator of the probability of microscopic disease in the 
liver or bone marrow or both.'* This series is too small to 
make definitive comments in that regard, although the 
liver and bone marrow were infrequently involved, in 
contrast to the spleen. | 

In reference to the consideration now being given in 
some institutions of performing laparotomy without sple- 
nectomy. this series is of interest. There were 20 patients 
in whom. it was the impression of the surgeon that ail 
abdominal organs and nodes were disease-free. It is 
assumed that this would be the type of patient in whom 
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 eonterts, there were two children with positive spleens 
(wit 30 positive nodes), one with positive nodes only, and 
two wth both positive spleens and nodes. Failure to carry 
out sp enectomy in this group would have resulted in two 
patierts (10%) with undetected splenic involvemen: and an 
incorrect staging, even after histological study of the 
remeved nodal tissues. 

Some authors have suggested laparoscopy and splenic 
biopsy as an alternative to mandatory splenectomy as part 
of tae staging procedure.’ This may be applicable in 
children under 5 years of ege, but has the major drawback 
of rel~ing on the surgeon’s visual impression of medal 
involv-ment. In the absence of the spleen, smaller radio- 
therapy fields may be used and damage to the left kidaey 
and the base of the left lung is avoided.” If the spleen 
proves to be involved, splenectomy may remove a sigrifi- 
eant pertion of the tumor load.” 

The complications following splenectomy fall into two 
groups: (1) those associated with any upper abdominal 
opereton, and (2) those related to the creation of an 
immurological deficiency in the patient. Regarding the 
first z-oup, a rate of pulmonary complications of 15% to 
30% hs been reported fol owing splenectomy in chilcren. 
In this series, there were no significant postoperetive 
pulmonary complications. 

Wick respect to the last group, Chileote et al‘ have 
reported a 10% incidence of septicemia and meningitis, end 
a 5% mortality. In this series, there is a 4.5% rate of 
postsoEnectomy hyperacute infection, with a 2% mortal- 
ity. The series of Filler et al" is similar in this regard. Ein 
et al na retrospective study of 182 patients undergemg 
splen»ctomy in infancy and childhood, found a 6% mei- 
dence df serious infections (with a 3.3% mortality), none of 
whick eccurred in the 11 patients with Hodgkin's disease, 


leukema, or lymphoma. In assessing the risk of infection | 


in 181 eonsecutive cases of previously untreated childhood 
Hodgxm's disease, Denaldson et al’ found that the 
episodes did not correlate with splenectomy alone, but 
appeared to be related mcre directly to treatment w-th 
chemetnerapy and radiotherapy. 

The mcreased risk of splenectomy in the younger aze 
groups seen in our series, is consistent with the findings of 
Ein e- al” and Eraklis and Filler." It has, however, been 
recommmended that children be placed on prophylactic 
antibioac therapy for an indefinite period following spen- 
ectoms The possible availability of pneumococcal vaccimes 
may meke this ultimately unnecessary. 

The cangers of the laparotomy per se in children with 
Hodgkia's disease have been stressed.*** The proeedure 
described in this series, like that reported by Filler et al” 
has beea shown to be associated with no greater incidenze 
of pos:coerative complications (one patient with intestinal 
obstruction) than could be expected for routine laparotomy 
in a eemparable group of otherwise healthy children with 
acute 1iBeases. 

Althoagh there is no proof that diagnostic laparotomy 
and soEnectomy improve the prognosis of Hodgkin’s 
disease, as the British National Lymphoma Investigatien 
pointed out"; we advocate staging laparotomy with splea- 
ectomy n all cases of childhood Hodgkin's disease where 
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this SD m would ae cote In this way, one may | 
prevent the deleterious effects of extensive radiation 
therapy and of prolonged multiple-agent chemotherapy, 
which are of greater significance in children than in 
adults.” 


This investigation was supported by grant 5T12 CA 08128 from the 
National Cancer Institute. - 
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Reliable and safe hemostat 


to help contro! small-vessel bleedin 
-without injuring vical tissue 





Absorhahle Hemostat 
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SURGIGEL 





oxidized regenerated cellulose 





SU RGICEL Absorbable Hemostat 


TRADEMAR 
(oxidized regenerated cellulose) 

FOR SURGICAL USE 
(For dental applications of this product, refer- 
ence should be made to the package insert for 
dental use.) 


DESCRIPTION: SURGICEL Absorbable Hemo- 
stat is a chemically-sterilized, absorbable 
knitted fabric prepared by the controlled oxi- 
dation of regenerated cellulose. The fabric is 
white with a pale yellow cast and has a faint, 
caramel-like aroma. It is strong and can be 
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sutured or cut without fraying. It is stable and 
can be stored at controlled room temper- 
ature. A slight discoloration may occur with 
age, but this does not affect performance. 


ACTIONS: The mechanism of acton whereby 
SURGICEL accelerates clotting s not com- 
pletely understood, but it appears to be a 
physica’ effect rather than any alteration of 
the normal physiologic clotting mechanism. 
After SURGICEL Absorbable Hemostat has 
been saturated with blood, it swells into a 
brownish or black gelatinous mass which aids 
in the formation of a clot, thereby serving as 
a hemcstatic adjunct in the control of local 
hemorrnage. When used properly in minimal 
amounts, SURGICEL is absorbed from the 
sites of implantation with practically no tissue 
reaction. Absorption depends wpon several 
factors including the amount used, degree of 
saturation with blood, and the tissue bed. 


INDICATIONS: SURGICEL Absorbable Hemo- 
stat (oxidized regenerated cellulose) is used 
adjunctively in surgical procedures to assist 
in the control of capillary, venous, and small 
arterial hemorrhage when ligation or other 
conventional methods of contro! are imprac- 
tical or ineffective. 


CONTRAINDICATIONS: Although packing or 
wadding sometimes is medicaly necessary, 
SURGICEL Absorbable Hemostet should not 


be used in this manner unless it is to be re- 
moved after hemostasis is achieved. 

SURGICEL should not be used for implan- 
tation in bone defects, such as fractures, 
since there is a possibility of interference 
with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve 
hemostasis around the spinal corc in lam- 
inectomies, or around the optic nerve and 
chiasm, it must always be removed after 
hemostasis is achieved since it will swell and 
could exert unwanted pressure. 

SURGICEL should not be used to control 
hemorrhage from large arteries. 

SURGICEL should not be used on non- 
hemorrhagic serous oozing surfaces, since 
body fluids other than whole blood. such as 
serum, do not react with SURGICEL to pro- 
duce satisfactory hemostatic effect 


WARNINGS: SURGICEL Absorbable 4emostat 
is supplied sterile and should not be auto- 
claved because autoclaving causes physical 
breakdown of the product. 

SURGICEL is not intended as a substitute 
for careful surgery and the proper use of 
sutures and ligatures. 

Closing SURGICEL in a contaminated 
wound without drainage may lead *o compli- 
cations and should be avoided. 

The hemostatic effect of SUFGICEL is 






Rapid and complete absorption wih: ^» ET ae 
virtually no tissue reaction when used ge. pe 
properly in minimal amounts for hemostasis - | 
SURGICEL Absorbable Hemostat is 
completely absorbable from sites of" _ 
implantation after it has become a 4 
gelatinous mass that aids inthe ~ = 
formation of acict. ~- * 


Convenient to use. SURGICEL . r 

absorbable Hemostat requires no addi- ^ ; c= 
tional hemostatic preparation; it is ready for . 
use directly from the vial. When exposed _ 

o blood, it adheres readily to tissues out. 
generally not to dry instruments or dry surcical 
gloves. SURGICEL Absorbable Hemostat 

shou c be stored at controlled room temperature. 
Bere using SURGICEL Absorbable Herrostat, 
please refer to product informaton below. 


greater when it is applied dry: therefore it 
shoule net be moistened with water or saline. 

SURS SEL should not be impregnated with 
anti-infeetive agents or with other materials 
such as suffering or hemostatic substances. 
its hemostatic effect is not enhanced by the 
additisa of thrombin, the activity of which is 
destrayee by the low pH of the product. 

Altheuzh SURGICEL Absorbable Hemostat 
may be Eft in situ when necessary, it is ad- 
visable o remove it once hemostasis is 
achiewed |t must always 5e removed from 
the site ef application after use in laminec- 
tomy o-ccedures and from foramina in bone 
when hemostasis is obtained. Tris is because 
SURG CEL, by swelling, may cause nerve 
damage 3y pressure in a bony confine. Pa- 
ralysis nes been reported when used around 
the spin.| cord, particularly ir surgery for 
herniatec intervertebral disc. 


PRECAWBONS: Use only as much SURGICEL 
Absorbate Hemostat as is necessary for he- 
mostas s holding it in place until Mn 
stops. R-move any excess before surgica 
closure iu order to facilitate absorption and 
minim z= the possibility of foreign body 
reaction. 

SURG CEL should be applied loosely 
against ne bleeding surface. Wadding or 
packing should be avoided, especially within 
rigid eawties, where swelling may interfere 
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with normal function or possibily cause 
necrosis. 

In urological procedures, minimal amounts 
of SURGICEL should be used and care must 
be exercised to prevent plugging of the 
urethra, u-eter. or a catheter by dislodged 
portions of the product. 

Since ak sorption of SURGICEL cauld be pre- 
vented in chemically cauterized areas, its use 
should not be preceded by application of sil- 
ver nitrate or amy other escharotic chemicals. 

If SURG CE- is used temporarily*to line the 
cavity of arge open wounds, it should be 
placed so as rot to overlap the sxin edges. 
It should aso be removed from open wounds 
by forceps or by irrigation with sterile water 
or saline selutian after bleeding has stopped. 

Precautions should be taken ir otorhino- 
laryngolog surgery to assure that none of 
the material is aspirated by the petient. (Ex- 
amples: controling hemorrhage after tonsil- 
lectomy ard controlling epistaxis.) 

Care sheulc be taken not to apply SURGI- 
CEL too tighty when it is used as a wrap 
during vascular surgery (see “ADVERSE 
REACTIONS 3" section). 


ADVERSE REACTIONS: “Encapsulation” of fluid 
and foreigr body reactions have been reported. 

There have deen two reports ef stenotic 
effect when S. RGICEL Absorbable Hemostat 
has been app ied as a wrap during vascular 


Wide hemostatic application in surgery. 

SURGICEL Absorbable Hemostat is a pliable 
knitted fabric tnat has been found to be inherently 
and dependably hemostatic when used as an aid in 

the control of small-vessel bleeding in abdominal, 
thoracic, neurosurgical, orthopedic, cardiovascular, 
gynecologic and otorhinolaryngologic procedures, 
in superficial open wounds and on donor sites. 
SURGICEL Aosorbable Hemostat is a valuable 
adjunct in the control of small-vessel bleeding when 
ligation or other conventional methods of control 
ara impractical or ineffective. 


surgery. Although it has not been established 
that the stenosis was directly related to the 
use of SURGICEL, it is important to be cau- 
tious and avoid applying t e material tightly 
as a wrapping. 

Possible prolongation of drainage in cho- 
lecystectomies and difficulty passing urine 
per urethra after prostatectomy have been 
reported. There has been one report of a 
blocked ureter after kidney resection, in 
which postoperative catheterization was 
required. 

Occasional reports of "burning" and “sting- 
ing" sensations and sneezing when SURGI- 
CEL has been used as packing in epistaxis, 
are believed due to the low pH of the product. 

Burning has been reported bless SURGI- 
CEL was applied after nasal polyp removal 
and after hemorrhoidectomy. Headache, burn- 
ing, stinging, and sneezing in epistaxis and 
other rhinological procedures, and stinging 
when SURGICEL was applied on surface 
wounds (varicose ulcerations, dermabrasions, 
and donor sites) also have been reported. 
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Bile Leakage Following 


Percutaneous Transhepatie Cholangiography 


With the Chiba Needle 


George L. Juler, MD; Robert M. Conroy, MD; Robert W. Fuelleman, MD 


* Percutaneous transhepatic cholangiography (PTC) for jaun- 
dice of undetermined etiology was performed with the Chiba 
needie in 30 patients. Successful visualization of the biliary 
ductal system was accomplished in 26 patients (86.7%); two of 
six patients (33.3%) with normal biliary systems had ducts 
visualized, and the ducts were visualized in the 24 patients 
(100%) with obstruction. Bile leakage of 50 to 500 mi (average, 
200 ml) was observed at laparotomy or autopsy in 12 patients 
(40%), nine (30%) of whom had symptoms of peritonitis. Six 
(20%) of these were transient and three (10%) progressed to an 
acute abdomen. Bacteremia occurred in seven patients (23.3%), 
in three (1096) it progressed to septic shock, with one death 
(3.3%). There were no complications in patients with nonob- 
structed ducts. This study suggests that PTC with the Chiba 
needle has little advantage over the larger sheathed needles, and 
surgical standby is indicated in suspected cases of cbstructive 
jaundice. 

(Arch Surg 112: 954-958, 1977) 


he recent advent of endoscopic retrograde cholangiog- 
raphy (ERC)'* has greatly enhanced the diagnosis of 
the cause of jaundice, and ultrasonography is another 
recent diagnostic procedure used to evaluate the patient 
with obstructive biliary tract disease. ^" Nonetheless, 
percutaneous transhepatie cholangiography (PTC) is 
generally recognized as the most reliable procedure short 
of surgical exploration for the diagnosis of obstructing 
lesions of the biliary tract causing jaundice.'" The informa- 
tion gained from a successful PTC is threefold: (1) it tells 
whether or not there is obstructive biliary disease; (2) it 
tells where the blockage is located; and (3) it tells what is 
causing the blockage, in many instances. ^? 
Performed under television control with the image 
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intensifier, as described by Arner et al," PTC has gained 
widespread use. It is an easy and relatively safe procedure 
that gives remarkably reliable information." However, 
there are calculated risks associated with the procedure. 
Bile leakage, bleeding, and bacteremia are the three most 
common complications." The thin, flexible, 0.7-mm Chiba 
needle is a technical advancement over the larger caliber 
needles and reportedly obviates surgical standby, and 
reduces bile leakage and bleeding while allowing visualiza- 
tion of the nondilated as well as the dilated biliary ductal 
system.'-'** Our experience with the Chiba needle does 
not confrm these advantages and is the basis of this 
report. 


SUBJECTS AND METHODS 


All candidates for PTC were screened for bleeding tendency 
prior to tFe procedure. Prophylactic antibioties were not routinely 
administered. Our patients were premedicated with diazapam, 
atropine sulfate, and diphenhydramine hydrochloride. With the 
patient in the supine position, a right midaxillary approach was 
used under sterile conditions. The liver was localized by fluoros- 
copy. The appropriate intercostal space was chosen that would 
allow the needle to traverse the liver but not the diaphragm. The 
skin and peritoneum were anesthetized by injecting with 1% 
lidocaine. The skin was punctured with the Chiba needle, which 
was then aimed approximately 15° anteriorly, toward the 12th 
thoracic vertebra. The patient suspended respirations while the 
needle was advanced through the liver a predetermined distance 
to about 4cm lateral to the patient's midline. The patient was then 
instructed to breath normally. 

The needle was withdrawn while small increments of diazotrate 
meglumine 52% and sodium 8% (Renografin-60) were injected by 
hand unti: a biliary duct radicle was observed on fluoroscopy. If no 
radicle was entered, additional needle sticks were made (maxi- 
mum, five), slightly redirecting the needle each time. 

Once the biliary ductal system was entered, 40 to 50 ml of bile 
were aspirated, if possible, and an equal amount of contrast 
material was injected. Spot films of the biliary system were 
obtained zs necessary. After withdrawal of the needle, the follow- 
ing eight x-ray films were obtained: patient supine, anteropos- 
terior anc crosstable lateral; patient prone, posteroanterior and 


Bile Leakage—Juler et al 


S 








eress-able lateral; patient right side down; crosstable lateral; 
patent left side down; erosstable lateral; patient upright; amtero- 
_poscerior view of the biliary system; and patient supine; 30-minute 
delayed anteroposterior view. 


Clinical Material 


During the 20-month period between February 1975 and 
December 1976, percutaneous transhepatic cholangiographic 
studies were performec on 30 patients at the Veterans Adminis- 
tration Hospital, Long Beach, Calif, because of jaundice of ande- 
termimed etiology. All patients were men between the ages of 28 
and 85 years, with a history of jaundice from 1 to 12 weexs prior to 
admission to the hospital. Each PTC was evaluated for success of 
entry into the biliary ductal system, dilation of the bile ducts, 
potef ductal obstruction, and the lesion causing the oostruc- 
tiom 

Flowing the procedure, the patient was evaluated for evidence 
of bile leakage, bleeding, or bacteremia. The criteria for bactere- 
mia f- llowing PTC were: elevation of body temperature over 38.5 
C in tae immediate postexamination period (four hours); elevation 
of the WBC count above 12,900/cu mm; shift of the po:ymorpho- 
nudar cells to greater than 80% within 24 hours; drop ir »5lood 
pressure of 25 mm Hg below normal; and recovery of Gram- 
negateve organism from the blood. The clinical criteria for bile 
periconitis were persistent pain at the needle puncture site; 
signifeant pain in the upper part of the abdomen; sbdeminal 
tendesness lasting more than four hours; and the fndmg of 
significant amounts of bile in the peritoneal cavity at the t. me of 
surzem or autopsy. Criteria for intraperitoneal bleedirg were a 
rise ir pulse rate above 100 beats per minute, a drop r the 
hematocrit level of 10%, and a drop in blood pressure ef Z5 mm 
Hg. à 


RESULTS 


There was no entry into the biliary ductal system on PTC 
in four of 30 patients (13.3%). The failures to enter the 
biliar- ductal system occurred in those patierts with 
beniga diseases and nondilated ducts (Table 1). Two of the 
failures occurred in patients with alcoholic liver disease, 
one ir a patient with drug hepatitis, and one in a patient 
with -holedocholithiasis who had a normal-sized duct at 
surgery nine months ater. In two of six patients (33.3%) 
with normal ductal systems, entry was accomplished. 
There were no failures to visualize the obstructed dilated 
ductal systems. There were no recorded complications in 
the nenentry group of patients. 

Pereutaneous transhepatic cholangiography was suceess- 
ful in 24 patients with obstructed ducts (100%). Twenty- 
two vetients had malignant disease (Table 2) and zwo had 
commen bile duct stones (Table 1). The site of obs-ru-tion 
was lecalized in all but one instance. That patient had 
insp;zted bile in the common duct at surgery that 


prevented contrast flow into the common duet.'* Cancer in 
the heel of the pancreas (16 patients) was the most 
commor cause of jaundice due to malignant disease. There 


were foar patients with blockage at the bifurcation of the- 


commor hepatic duet; two with blockage from adenocarci- 


noma ofthe common hepatic ducts, one with blockage from. 


primary hepatoma, and one with blockage from metastatic 
mucin secreting adenocarcinoma from the gastrointestinal 
tract, si e undetermined. 


Complications 


Compacations following PTC occurred only in those 24 
patients with demonstrated dilated biliary ductal systems 
due to blockage (Table 3). Eighteen of these patients 
underwent exploratory laparotomy after PTC, and autopsy 


was pe-formed on two who died. The 18 operative - 
proceduses took place within four days of the PTC and the- 
two autspsies were performed within 48 hours and ten — 


days of PTC, respectively. Bile leakage after PTC was 
found ir 12 patients (40%). The estimated amount of bile 


leakage "anged from 50 to 500 ml, with an average of 200 T 


ml. Leakage was less than 100 ml in four of the 12 patients 
(13.3%). At laparotomy, active leakage was observed from 
the liver puncture site in two patients. 

Nine patients (30%) had clinical evidence of peritonitis. 
This was transient in six patients (20%), but progressed to 
an acute abdomen in three (10%) (Table 4). Heavy bile 
staining »f the parietal peritoneum in the right subphrenic 
and paracolic space was found at laparatomy, indicating 
bile trapoing. La 

One p.tient had bile leakage around the needle skin 
puncture site at the time of PTC. An intraperitoneal bile 
leak was demonstrated roentgenographically in this 
patient. a postero-anterior supine roentgenogram showed 
leakage £round the needle tract (Fig 1). A right decubitus 
view showed the contrast material in the right paracolic 
space at he hepatic flexure and the subphrenic space (Fig 
2). A right-sided lateral upright view showed contrast 
between the liver and the diaphragm in the right sub- 
phrenic sace (Fig 3). 

Clinica symptoms of bacteremia occurred in seven 
patients 23.3%); in four (13.8%) it was transient and three 
it progressed to septic shock (10%) (Table 5). Gram- 
negative organisms (Klebsiella and Escherichia coli) were 
recoverec from the bloodstream in two patients manifest- 
ing septi shock. Six of the seven patients in whom 
symptom. of bacteremia developed after PTC had malig- 
nant disease. One patient had chronic pancreatitis with 
common File duct occlusion. 


. . . * . . 


Table 1.—Percutaneous Transhepatic Cholangiography an Patients with Benign Disease 


"^ No. of 


Diagnosis Patients 


Entry 


Dilated 
Ducts 


Nondilated 
Ducts 


No Entry 


Common bile duct stones 


Pamceeatitis 





A:cobolic liver disease 3 1 T 1 ein 
1 1 | orn 5 are: 


Dag hepatitis 
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Intraperitoneal bleeding occurred in one patient (3.3%) 
with alcoholic liver disease. Signs of peritonitis developed 
following PTC and he died. At autopsy ten days after PTC, 
he was found to have 600 ml of blood and bile in the 
peritoneal cavity. His death was not attributed to the PTC. 
There was one death 48 hours following PTC that was 





Table 2.—Percutaneous Transhepatic Cholangiography 
on Patients with Malignant Diseases 






No. of Dilated 






Diagnosis Patients Entry Ducts 
Pancreatic cancer 16 16 16 
Ampullary cancer 2 2 2 






Common hepatic 
duct cancer 2 2 2 
Primary hepatoma 1 1 1 


Metastatic 
adenoma cancer 1 1 1 
Total 22 22 22 


Table 3.—Complications of Percutaneous Transhepatic 
Cholangiography in 30 Patients 






No. (96) of 
Patients 
12 (40.0) 

4 (13.3) 
8 (26.7) 
9 (30.0) 
6 (20.0) 
3 (10.0) 
7 (23.3) 


Complication 
Bile leakage 


> 100 ml 
Peritonitis 
Transient 
Acute abdomen 
Bacteremia 
Transient 4 (13.3) 
Septic shock 3 (10.0) 


Intraperitoneal bleeding 1 (3.3) 


Fig 1.—Supine posteroanterior roentgenogram shows Chiba 
needle tract (top arrow) with leakage of contrast media on liver 
capsule (bottom arrow). 
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directly attributable to the procedure. The patient died in 
septic shock with an acute abdomen. The family refused to 
allow surgical exploration. 


COMMENT 


One of the advantages of PTC performed with the Chiba 
needle as described by Okuda et al is the ability to 
visualize the intrahepatie ductal system in 67.5% of 
patients with minimal or no dilation. It provides valuable 
information in the diagnosis of hepatocellular diseases as 
well as space-occupying lesions of the liver. This high rate 
of visualization of the biliary tract in nonobstructing 
diseases ranges from 60% to 90% of patients. °- We were 


Tabie 4.—Clinical Peritonitis Following Percutaneous 
Transhepatic Cholangiography 


No. of Patients 


Acute 
Abdomen 


Transient 
Peritonitis 


Causes of Ductal 
Obstruction 


Pancreatic cancer 


Total 


Total 3 (10%) 9 (30%) 


Table 5.—Bacteremia Following Percutaneous 
Transhepatic Cholangiography in 30 Patients 


No. of Patients 


Septic 
Shock 


Transient 
Bacteremia 


Causes of Ductal 
Obstruction 


Chronic pancreatitis 

Ampullary cancer 

Pancreatic cancer 4 

Total 4 (13.396) 


Tota: 


3(10%) | 7(23.396) 





Fig 2.—Right-side down decubitus roentgenogram shows 
contrast media in right paracolic space at hepatic flexure (bcttom 
arrow) and right subphrenic space (top arrow). 
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Fig € —Right lateral supine roentgenogram shows contrast media 
in rich: subphrenic space (arrow). 


able to enter the biliary tract and visualize the ductal 
system of patients without obstruction in two of six 
patients (33.3%). This is comparable to the 24% reportec by 
Elias et al? and Juttijudata et al? and is similar to the 
reported experiences with the larger-caliber needles.” ** 

The negative value of ncnvisualization is high and duetal 
dilation can virtually be excluded.” [n the four 
eases of nonentry in our study, the patients were later 
proved to have nonobstructive disease. Visualization of the 
biliary tract in patients with obstructive lesions appears to 
present very few technical difficulties, and the reported 
suce2ss rate with the Chiba needle ranges from 94% to 
1009..*-? In our study, entry was achieved in each patsent 
with obstructive jaundice. Similar results are reported with 
use of the larger sheathed needles.****-** 

The second reported advantage of PTC with the Chiba 
neecle is the low complication rate, ranging from 2% to 
10%."' However, this is not unlike the reported inci- 
dence of complications with the larger sheathed needles. * 
Our over-all complication rate of 40% is somewhat higher 
thar other reports,™* but includes the asymptomatic bile 
leaks and transient bacteremias (Table 3). In a review of 
1213 cases of PTC from the literature, Seldinger” indi- 
cated that only the major complications were reported. 
Other authors} reported operating on all patients with 
demonstrated ductal obstruction immediately after PTC. 
Perhaps this explains the low incidence of complications 
repcrted by most authors. In our study, the time lapse from 
PTC to operating room ranged from four hours to four 
days, allowing time fer complications to appear. 

A | complications occurred in those 12 patients proved to 
have bile leakage. However, only nine patients (80%) had 

*References 13, 15, 16, 24, 27, 28, 30-33. 

References 12-14, 17, 21, 24 28, 33, 36. 


Arch Surg—Vol 112, Aug 1977 





ae 


[S lS oa PO ae EDD" 7 Sot 3 
, 4 Lc J Ppa yn ve = 


clinical szmptoms of peritonitis; six of these (20%) had 
transient bacteremia and three (10%) had septic shock 
(Table 4) One patient also had intraperitoneal bleeding. 
Juttijuda.a et al” reported bile leakage and peritonitis in 
eight of &) patients (16%) who underwent surgical explora- 
tion after PTC with the Chiba needle. Lang” reported a 
25% incidence of bile peritonitis if bile decompression was 
not done »rior to contrast injection, whereas it occurred in 
10% of patients after decompression with a polyethylene 
catheter. In a previous report from our hospital" of 24 
cases of PTC using the Teflon-sheathed needle, there was 
one case «f observed bile leakage with peritonitis. It is our 
impression that bile leakage and peritonitis occurs in 
patients with ductal obstruction regardless of the size of 
the needP» used for PTC. 

In most reported cases, the amount of bile leakage is 
small, well tolerated, and the associated incidence of 
peritonitss ranges from 3.5% to 10%." In our study, the 
average estimated bile leak found at laparotomy was 200 
ml (range, 50 to 500). Clinical symptoms of peritonitis 
occurred n nine patients (30%). However, these symptoms 
persisted for four hours or more in three patients (10%) and 
progressed to an acute abdomen. We believe that symp- 
toms of peritonitis lasting for four hours or less are 
transient in nature. 

Sepsis is not an unexpected complication in those 
patients with obstructed biliary systems, since bacteria 
(usually E col?) ean be recovered from the bile in 25% to 50% 
of cases.- ^" Symptoms of bacteremia occurred in seven of 
our patients (23.38%) following PTC. The bacteremia was 
fleeting m four patients (13.3%), lasting 4 to 24 hours, and 
responded to appropriate antibiotic therapy. In general, 
most autnors consider transient bacteremia to be a minor 
complica-ion of PTC. However, three of our patients (10%) 
experien-ed septie shock and one died within 48 hours. We 
were abl» to obtain positive blood cultures in two of the 
three pa-ients in septic shock. On bacteriological studies, 
one grew E coli and the other Klebsiella organisms. 

Our m»rtality of 3.396 (one patient) following PTC with 
the Chiba needle is similar to another report? and is not 
unlike the report of Zinberg et al, who had one death in 20 
procedures using the Teflon sheath needle, and of Lang” 
and Burcharth and Nielbo, who reported one death after 
80 and 36 procedures, respectively, using the flexible 
polyethy:ene sheathed needles. This suggests that the size 
of the needle has little influence on mortality, because it is 
the procedure per se that causes the sepsis by producing 
shunts between the biliary ductal system and the intrahe- 
patic blood stream.** 

Many authors report the use of prophylactic antibiotics 
with PTC." Others use them after the appearance of 
symptoms consistent with bacteremia or sepsis.” Ferrucci 
et al” place the patient on antibiotic therapy when obstruc- 
tion of tae ductal system has been demonstrated by PTC. 
We plan to institute routine use of prophylactic antibiotics 
prior to °TC in those patients suspected to have obstruc- 
tive jaundice. 


This study was supported by the Medical Researeh Service of the 
Veterans Administration. 
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Invited Editorial Comment 


This report of a 40% bile leak rate and a 23% bacteremia rate 
following skinny needle transhepatic cholangiography in patients 
with obstructed biliary ducts contrasts strikingly with earlier, 
optimistic reports of very low complication rates with this method. 
The difference probably is explained by the fact that 80% of the 
patients in this report had obstructive jaundice, while medical 
jaundiee predominated in several other series. While liver biopsy 
can be done with no leaks and no infection in the absence of 
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obstrueticn, no technique is going to prevent a detergent sueh as 
bile from occasionally leaking from a hole proximal to an obs:ruc- 


tion. Consequently, the skinny needle is not going to do away with 


the need :o have a surgeon as an integral member of any team 
planning an invasive diagnostie study of jaundice of unknown 
etiology. | 
HasrINGS K. WRIGHT, MD 
New Haven, Conn 
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e Liver biopsy: was done at the time of operation in 125. : 
consecutive upper abdominal procedures to assess the inci- - 


dence of unsuspected or undiagnosed hepatic abnormalities. 


Specifically excluded were hepatic lesions unexpectecly identi- 


fied at laparotomy. Sixty-seven percent of the liver biopsy 


specimens were abnorrral, the most frequent findings being fatty 


metamorphosis, cholestasis, triaditis, fibrosis, inflemmatory 


infiltrate, cholangitis, cirrhosis, and hepatitis. The most frequent 


operation performed was cholecystectomy. In 63 patients with 


chronic cholecystitis, there was a 51% incidence of abnormal 


liver histology, while in nine patients with acute cholecystitis, the 
incidence was 78%. In 83% of all other operations, abnormal liver 


infection did not occur in this series, despite inc usion of 


patients with severe biliary obstruction, abnormal c'otting - 
factors, and intra-abdominal sepsis. New techniques of histo- - 


chemical enzyme analysis and electron microscopy are 
expected to enhance the clinical correlation of occult hepatic 


lesions. We conclude that liver biopsy is a safe, informative - 


adjunct to all upper abdominal procedures. - 
(Arch Surg 112:959-961, 1977) : 


do dede tests of liver function may not accurately 


assess the degree of hepatic abnormalities, 


because of lack of specificity of the biochemical function 


fo Y; 
l i 


nor do 
they correctly identify the disease process itself, the latter 


tested and the former because of the great functional 
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reserve o^ the liver.' On the other hand, direct examination 


of liver fissue yields considerable information regarding 
structure function, and the identification of unexpected 
disease. 


Because the liver is the largest parenchyt mates organ in 
the body and certainly the simplest and safest to biopsy, 
surgeons customarily sample gross hepatic lesions 


unexpectedly recognized at surgery. However, it has long 


been known that a liver that appears normal, even one with 


normal function test results, may harbor a significant 


 histologi- lesion that may have important diagnostic, 
biopsy specimens were identifed. Bile leakage, hemorrhage. and Ps 


therapeu-ie, or prognostic consequences." ' We have, there- 


. fore, prospectiv ely performed liver biopsies at the time of 


operatior in 125 upper abdominal procedures in order to 
assess th» incidence of unsuspected or undiagnosed hepatie 
abnormaities. 


J SUBJECTS AND METHODS - 


— After Paving obtained their informed consent, 125 patients 
undergoing a wide variety of elective and emergency upper 
abdomina surgical procedures also uncerw ent random Menghini 
needle or wedge liver biopsies or both in the absence of previously 
diagnosed liver disease or without recognition of a specific hepatic 
lesion durng surgery. In one patient with several gross metastatic 


lesions identified at surgery, random liver biopsy was performed 


at a site remote from the recognized disease and the material 
interpreted only for nonneoplastic changes. In several other 
patients, iver biopsy was abandoned because of inaccessibility 
caused by dense adhesions. 

Liver Biopsy was performed as early in the course of the 
operation as possible to avoid the mild acute cellular infiltration 
resulting from the laparotomy itself. Preferably, both wedge and 
needle bispsies were done. Either the right or the left lobe was 
biopsied, lepending on the most convenient exposure available. 
Each specimen was immediately placed in Bouin’s solution for 
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fixation and subsequently stained with hematoxylin-eosin. Late in 
the study, several wedge biopsy specimens were processed for 
histochemical analysis of intracellular enzymes. 

To avoid tissue artifact, the wedge biopsy was handled atrau- 
matically by a single 4-0 silk guy suture and the specimen sharply 
excised, without prior placement of hemostatic sutures around the 
biopsy site. After removal of the specimen, hemostasis was readily 
obtained with electrocautery and a locking suture of 3-0 gastroin- 
testinal chromic catgut. Either the 1.2:mm or 2.4-mm Menghini 
needle attached to a 2-ml saline-filled syringe was used to suction 
a generous core of liver tissue. The puncture wound made by the 
needle was electrocoagulated for hemostasis. Prior to closure of 
the abdomen, the biopsy sites were rechecked to verify hemosta- 
sis. 


RESULTS 


Random liver biopsy has been accomplished in 125 
patients undergoing a variety of upper abdominal oper- 
ations. This series includes 72 cholecystectomies, 13 miscel- 
laneous biliary tract procedures, and 40 nonbiliary oper- 
ations, chief among which were exploration for earcinoma 
(13 operations), splenectomy for nonstaging purposes 
(seven), and management of peptic ulcer disease (seven). 
Although the series included patients with severe biliary 
obstruction, abnormal clotting factors, and intra-abdom- 
inal sepsis, there were no instances of biopsy-related 
complications such as bile leakage, hemorrhage, or infec- 
tion. 

The yield of abnormal liver biopsy specimens :n each of 
the operative procedures grouped into major disease cate- 
gories is shown in Table 1. The overall incidence of 
abnormal findings was 67% and microscopic lesions were 
encountered in each of the disease categories. The 20 
histologic abnormalities encountered and their frequency 
are as follows: 
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Microscopic Findings 
Fatty change 
Cholestasis 

Triaditis 

Fibrosis 

Inflammatory infiltrate 
Cholangitis 

Cirrhosis 

Hepatitis 

Sinusoidal dilation 
Granuloma 
Subcapsular fibrosis 
Bile duct hamartoma 
Extramedullary hemopoiesis 
Duct proliferation 
Dubin-Johnson syndrome 
Gaucher’s disease 
Hemochromatosis 
Hemosiderosis 
Hemangioma 
Leukemic infiltrate 
Total 


— 


A total of 100 such diagnoses were found in the group of 84 
abnormal liver biopsy specimens. 

Table 2 presents the predominant histopathological 
features in the interesting subset of 72 patients under- 
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Table 1.—Results of Routine Liver Biopsy in 125 Upper 
Abdominal Operations 






No. of Biopsies 














Normal 
(%) 


Abnormal 
(%) 









Total 





Hepatobiliary tract 























Cholecystitis 
Chronic 31(49) 32(51) 63 
Acute 2(22) 7(78) 3 
Acalculous 0 1(100) 1 
Common bile duct stricture 0 3(100) 3 
Galloladder carcinoma 0 2(100) 2 
Hepatic dysfunction 1(14) 6(86) 7 
Carcinoma 
Colcn 1(17) 5(83) 6 
Pancreas 1(25) 3(75) 4 
Stomach 0 1(100) 1 
Renal 0 1(100) 1 
Liposarcoma 0 1(100) 1 
Benigr neoplasm 








Colan 0 
Sma! bowel 
Peptic ulcer disease 2(29) 5(71) 
Inflammatory bowel disease 
Ulcerative colitis 
Crohn's disease 
Other 
Simple adhesive 
obstruction 
Negetive exploration 
Intra-abdominal 
abscess 


2(100) 

























1(33) 2(67) 3 




















0 3(100) 3 















0 1 
84(67) 125 


1(100) 
41(33) 





Table 2.—Histopathology of Abnormal Liver Biopsy 
Specimens in Acute and Chronic Cholecystitis 


No. of Specimens (N = 72) 


Predorr inant Findings Acute (N z 9) Chronic (N = 63) 


Chclestasis 
Other 
Total 


Table 3.—Results of Liver Biopsy in Biliary Tract vs All 
Other Procedures 


No. of Biopsies 


Normal (%) 
Hepatobiliary 34(40) 
All others 7(17) 
Total 41(33) 


Abnormal (%) Total 
51(60) 85 
33(83) 40 
84(67) 125 
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gome cholecystectomy. Seven of nine patients (78%) with 
acute cholecystitis and 32 of 63 patients (51%) with chronic 
chelecystitis had abnormal liver biopsy specimens obtained 
fram. sites distant to the gallbladder bed. When the b. opsy 
resu'ts from all operations on the hepatobiliary tract are 
compared with those from all other types of operations 
perfermed, as shown in Table 3, the high inedenee of 
abmermal liver biopsy specimens in hepatobiliary tract 
disease (60%) is surpassed by that for all the other cisease 
categories combined (88%). 


COMMENT 


Mere than 50 years have passed since Deaver and 
Re mann’ observed degenerative and inflammatory 
changes in the hepatic parenchyma of patients with ' gall- 
bladeer infections.” He noted that the severity of the 
hepatic lesions paralleled the intensity of the cholecystitis. 
More recently, Savory et al' performed liver biopsies at the 
time of cholecystectomy in 200 patients and identified 
abrormalities in 53%, including 32% with inflammetory 
chanzes and 29% with fatty change. 

Eazen* did liver biopsies in a series of 111 patients, all 
but £3 of whom had cholecystitis. He noted a 47% incidence 
of a»normal liver biopsy specimens in the 78 cases of 
cholecystectomy, includirg 6% biliary cirrhosis, I7% fatty 
degeneration, and 30% inflammatory changes. He also 
notee that four of six patients (67%) with ulcerative celitis 
anc three of 22 patients (14%) with malignant disease had 
histowathological changes on liver biopsy. Other autaers*: 
hav» recommended liver biopsy in jaundiced patients 
unde going cholecystectomy when ductal obstruct:on is not 
present. 

Cur finding of abnormal liver biopsy specimens -n 54% of 
pat ents undergoing cholecystectomy is in agreemen- with 
prezius investigators, as is our result of finding fatty 
change in 18% of these patients. Our finding of irflamma- 
tory ehanges in only 17% of these patients is less than that 
reper-ed earlier, and might well be due to a much lcwer 
propertion of cases of acute cholecystitis in the present 
group of patients (9/72, or 13%) than in the previous series 
(49/290, or 24%). The absence of cirrhosis in the present 
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series of patients is readily explained by our frequent use 


of needle biopsy, which will frequently fail to detect the 
changes of cirrhosis. | 

These previous studies corroborate the portion of the 
present series that deals with biliary tract disease alone 
and tend to substantiate the new finding of a remarkably 
high ineidence (88%) of hepatocellular histopathological 
abnormalities in a random population of surgical patients. 
This result can be questioned on the basis of a subjective 
bias of either the operating surgeon or the surgical pathol- 
ogist. Also, the clinical importance of some of these 
microscopic lesions is uncertain. Nonetheless, 83% is quite a 
substantial yield. 

We were impressed by patients with such occult lesions 
as intrahepatic cholestasis, nutritional depletion, pigment 
deposition, possible drug effect, hepatie involvement in 
multisystem diseases, and where the severity of the 
hepatic lesion was out of proportion to the clinical assess- 
ment of a particular patient. Such specific histologic 
information obtained at surgery could well prove more 
valuable for either general prognosis or evaluation of 
subsequent postoperative hepatic dysfunction* than the 
traditional biochemical liver function tests, which by their 
very nature are quite nonspecific and, at times, mislead- 
ing. 

We are pursuing this investigation using newer methods 
of tissue study such as enzyme histochemistry and electron 
microscapy to enhance the evaluation of the needle and 
wedge liver biopsies. We also wish to incorporate into the 
study preoperative assessment of liver function and a 
patient outcome analysis, since our findings so strongly 
suggest that more liberal use of random liver biopsy will 
aid in the more complete assessment of many intra- 
abdominal disease processes, will identify unsuspected 
nonsurgical diseases, and might well be of predictive value 
in the postoperative treatment of those patients with 
occult impairment of hepatic function. 


M. Davic Goodman, MD, of the Department of Pathology, Cedars-Sinai 
Medical Center, reviewed the surgical specimens in this study. 
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It takes a special kind of 
| analgesic to meet the need. 
Talwin 50 mg. has what it takes: 


SATURDAY 8 P.M. 





tolerance to its analgesic 
effect has been reported 
only rarely. 


Potency in the codeine 
pnr —analgesia equivalent 
to 60 mg. codeine. 


THE LOGICAL ALTERNATIVE 

TO OPIATES FOR RELIEF OF 
PERSISTENT PAIN OF MODERATE 
TO SEVERE INTENSITY 





b-and of equivalent to 50 mg. base 


pentazocine HCIs* 


Winthrop) 


See rext page for important product information including 
warnings, precautions, adverse reactions, and patient selection. 
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Talwin TELA o 
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Please consult full prescribing information before prescribing. A 
summary follows: 


Talwin HCI is intended for the relief of moderate to severe pain. One 
50 mg. tablet appears equivalent in analgesic effect to 60 mg. (1 gr.) of 
codeine. Talwin is a weak narcotic antagonist with sedative activity. 


Contraindication 

Hypersensitivity to pentazocine. 

Warnings 

Drug Dependence. There have been instances of psychological and 
physical dependence on parenteral Talwin in patients with a history of 
drug abuse and, rarely, in patients without such a history. Abrupt 
discontinuance following the extended use of parenteral Talwin Ras 
resulted in withdrawal symptoms. There have been a few reports of 
dependence and of withdrawal symptoms with orally administered Talwin. 
Patients with a history of drug dependence should be under close 
supervision while receiving Talwin orally. 

In prescribing Talwin for chronic use, the physician should take 
precautions to avoid increases in dose by the patient and to prevent the 
use of the drug in anticipation of pain rather than for the relief of pain. 


Head Injury and Increased Intracranial Pressure. Talwin may elevate 
cerebrospinal fluid pressure. This may be markedly exaggerated in the 
presence of head injury, intracranial lesions and a preexisting increase in 
intracranial pressure. Talwin may obscure the clinical course of patients 
with head injuries. Talwin should be used with extreme caution in such 
patients and only if its use is deemed essential. 


Usage in Pregnancy. Although no teratogenic or embryotoxic effects have 
been reported in animals, Talwin HCl should be administered to pregnant 
patients (other than labor) only when potential benefits outweigh possible 
hazards; and cautiously in labor of women delivering prematurely. 


Acute CNS Manifestations. In therapeutic dosage, rarely, transient 
hallucinations, disorientation, and confusion may occur. Observe such 
patients carefully and check vital signs. Use caution if the drug is 
reinstituted. 


Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasional euphoria 
have been noted, ambulatory patients should be warned not to cperate 
machinery, drive cars, or unnecessarily expose themselves to hzzards. 
Precautions 

Oral Talwin has been rarely reported to cause respiratory depression. It 
should be used with caution in patients with respiratory depression, 
severely limited respiratory reserve, bronchospasm, cyanosis, renal or 
hepatic dysfunction, convulsive disorders and those about to undergo 
biliary surgery. As with all drugs, use with caution in patients with 
myocardial infarction who have nausea or vomiting. Patients previously 


B Potency in the codeine range — 
analgesia equivalent to 60 mg. 
codeine 

B A low risk of tolerance — has been 
reported only rarely 





B Patients with chronic pain receiv- 
ing Talwin 50 mg. for prolonged 
periods rarely experience with- 
drawal reactions when the drug is 
abruptly stopped: There have been 
a few reports of dependence and of 
withdrawal symptoms with orally 
administered Talwin. Patients with 
a history of drug dependence should 
be under close supervision while 
receiving Talwin orally 

m Significant abnormalities of liver 
and kidney function have not been 
reported — even after extended use 


given narcotics, including methadone, may experience withdrawal 
symptoms after receiving Talwin. 


Adverse Reactions 


Reactions reported after oral administration of Talwin include 
gastrointestinal: nausea, vomiting; infrequently constipation; and rarely 
abdominal destress, anorexia, diarrhea. CNS effects: dizziness, 
lightheadedness, sedation, euphoria, headache; infrequently weakness, 
disturbed dreams, insomnia, syncope, visual blurring and focusing 
difficulty, hallucinations; and rarely tremor, irritability, excitement, 
tinnitus. Autenomic: sweating; infrequently flushing; and rarely chills. 
Allergic: infrequently rash; and rarely urticaria, edema of the face. 
Cardiovascu'ar: infrequently decrease in blood pressure, tachycardia. 
Hematologic: rarely depression of white blood cells (especially 
granulocytes), which is usually reversible, moderate transient 
eosinophilia. Other: rarely respiratory depression, urinary retention, 
paresthesia, oxic epidermal necrolysis. 

Dosage and Administration 

Adults: The isual initial adult dose is 1 tablet (50 mg.) every three or 
four hours. This may be increased to 2 tablets (100 mg.) when needed. 
Total daily dosage should not exceed 600 mg. Tolerance is rare. Abrupt 
discontinuanze following chronic use has rarely caused withdrawal 
symptoms. Talwin is not subject to narcotic controls. 


Overdosage 


Oxygen, parenteral naloxone, intravenous fluids, vasopressors, assisted or 
controlled ventilation, and other supportive measures should be employed 


as indicated. 


tnthrop | 


3011PPD 


Winthrop Laboratories 
New York, N.Y. 10016 


li 





Bacteriology of the Human Biliary Tract 


and the Duodenum 





Sister Mary Ann Lou, MD; Ashis K. Mandal, MD; Joseph L. Alexander, MD; Karagopal Thadepalli, MD 


* Using the modern anaerobic transport media and meticu- 
lows culture techniques, 74 patients undergoing biliary tract 
surgery were studied. The biliary system was found to be sierile 
in 38 patients (78%). Fifteen patients had 35 isolates ef aerobic 
and facultative bacteria. The most common ones were Kleb- 
sief'a, Enterococcus, and Escherichia coli. The only anaerobe 
isclated was Clostridium perfringens. Eight of 17 patients (47%) 
with acute cholecystitis and five of 49 patients (10%) with 
chronic cholecystitis, harbored bacteria in the biliary system. 
Thes study suggests thet anaerobes are rare in the human biliary 
sys:em; therefore, if antibiotic therapy is considerec, aerobic 
coverage should suffice. 

ärch Surg 112:965-967, 1977) 


w view of the renewed interest in the determination of 
anaerobic microecology, we attempted to s-udy the 
bacteriology of the biliary system and duodenum by the 
medern anaerobic culture techniques. Hitherto, the inci- 
dence of positive cultures from the biliary tract s-udied at 
surgery varied from 15% to 33% for aerobes, and C% to 21% 
for anaerobes.'^ Our study was also limited to the bacteri- 
olagy of the bile in the biliary tract in surgical patients. 


SUBJECTS AND METHODS 


Seventy-four patients who underwent biliary tract surzery were 
stucied during the period from July 1975 to December 1976. 
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Included were 60 women and 14 men; 66% of them had Latin 
surnames and were between 17 and 73 years old (mean, 35 for 
women amd 55 for men). Forty-nine (66%) patients had chronic 
cholecystatis and 17 (23%) had acute cholecystitis with lithiasis. 
Seven patients were jaundiced, of whom five had common duct 
stones, one had a stricture, and one had carcinoma. One patient 
had adenema of the gallbladder. 

Bile was aspirated with a 21-gauge needle from the gallbladder 
and the eommon bile duct. Contents of the duodenum were also 


 aspiratec simultaneously. A piece of gallbladder wall was resected 


and placed in a sterile, oxygen-free container. The aspirated 
material was injected into sterile, sealed bottles filled with 
oxygen-f ee carbon dioxide. The gallbladder and gallstone spec- 
imens were collected in sterile tubes filled with oxygen-free 
carbon dioxide. All specimens were transported to the Infectious 
Diseases Laboratory within one-half to four hours, and processed 
in the folowing manner: 

Aspira-ed bile and duodenal aspirates were quantitated for 
aerobes ky pour-plate technics with freshly prepared blood agar 
plates. For anaerobes, the specimen was mixed with freshly 
prepared prereduced, and anaerobically sterilized brain-heart 
infusion agar supplemented with menadione and hemin and 


Table 1.—Culture Sources and Results 


"T LE No. of 
Isolates 





No. of. MS 
Patients Cultures 






Aerobes  Anaerobes 









Gallbledder 

bile 59 13 (22) 17 0 
Gallbladder 

wall - 9 (15) 11 






Gallstche 4 (8) 


Common duct 







bile 12 o (0) 0 0 
Duodeaum 
aspi-ate 11 - (27) x 






“Clostriaium perfringens was the only anaerobe isolated. 
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Table 2.—Bacteriology of the Human Biliary Tract 


| No. of 
Organism Patients* 


Klebsiella 6 
pneumoniae 

Enterococcus 4 

Escherichia 2 
coli 

Proteus species 2 

Moraxella 2 
lwoffi 

Enterobacter 1 
hafniae 

Staphylococcus 1 
aureus 

|. Salmonella 1 

typhi 

Clostridium 1 
perfringens 


Colony Counts 
1.2 x 10* to 1.33 x 10’/ml 


1 x 10* to 5.64 x 10*/ml 
Nonquantitated 


1.45 x 10°; nonquartitated 
1.5 x 10? to 1 x 10*/ml 


2.5 x 10*/ml 
< 100/ml 


7 X 10°/ml 


Nonquantitated 





*Four patients had more than one isolate. 


processed by the roll-tube technic of Hungate.* As an additional 


eheck, an aliquot of these specimens was also duplicated on 


brucella blood agar medium by the pour-plate technic by serial 
dilution method and incubated in the anaerobe glove box described 
by Aranki et al.’ Identification of the aerobes was by conventional 
methods, and of anaerobes by the technies described in the 
Anaerobe Laboratory Manual of the Virginia Polytechnic Insti- 
tute.“ All specimens were Gram stained on receipt and checked 
against final culture results. When all morphotypes of bacteria 
seen on initial Gram stain are not isolated, the specimen was 
processed for culture once again. 


RESULTS 


Included were gallbladder bile and gallbladder wall 
specimens from 59 patients, gallstones from 51, eommon 
duct bile from 12, and duodenal aspirates from 11. All sites 
cultured were negative in 58 patients (78.4%). Fifteen 
patients (20.38%) had positive cultures for aerobic and 
facultative bacteria, of whom four had two species of 
bacteria in the bile. One patient with acute emphysema- 
tous cholecystitis had Clostridium perfringens Three 
patients had the same organism in the duodenum and the 
biliary tract. Details of culture sources and results are 
shown in Table 1. The aerobic flora were predominantly 
coliforms, Klebsiella being the most common isolate 
(Table 2). 

Of 17 patients with acute cholecystitis, eight had positive 
cultures, an incidence of 47%. Of 49 patients with chronic 
cholecystitis, only five had positive cultures (10%). Of seven 
patients with obstructive jaundice, two (28.5%) had positive 
cultures. One patient, a salmonella carrier whose condition 
failed to improve with multiple drug therapy, hac Salmo- 
nella typhi cultured from the bile, gallbladder, stones, and 
the duodenum. When the gallbladder bile was posi-ive, the 
other sites were also positive, yielding the same organisms 
in 67% of the cases, but when it was negative, all other sites 
were negative as well. 

Preoperative or intraoperative antibiotics or both, such 
as cefazolin sodium or ampicillin, were used in 16 cf the 74 
patients (21.6%). Of this group, there were nine patients 
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Table 3.—Comparison of Publications Related to the 
Bacteriology of the Biliary Tract 


No. of 
Cases 
Studied 


% of Patients 


Source, yr Aerobes Anaerobes 


Chetlin & Elliott, 1971 240 33 0.4 
0 


Chaitin,? 1973 150 16 
Fukunaga,’ 1973 501 CR 4.8 
Goswitz, 1974 118 15 0 


Neilson & 
Justensen,® 1976 


Present study, 1977 





with acute cholecystitis, of whom eight had positive 
cultures (89%) in spite of antibiotic therapy. Only two 
patients with chronic cholecystitis received antibiotics, and 
both had negative cultures. Five of the seven patients with 
jaundice were treated with antibiotics; two of these had 
positive culture. 


COMMENT 


Gallbladder bile was the only source of culture in the 
first ten patients that was negative. Therefore, other sites, 
such as the gallbladder wall, gallstones, bile from the 
common cuct, and, when possible, the luminal contents of 
the duodenum, were also studied later in hopes of increas- 
ing the yield. We now believe that the gallbladder bile in 
our population studied is as reliable as the other cultivable 
sites. 

We are unable to substantiate earlier observations’ that 
one third »f bile and two thirds of the gallbladder wall had 
bacteria in patients with cholecystitis due to cholelithiasis. 
Our observations were consistent with the literature, that 
acute cholecystitis is more often associated with bacterial 
infection than is chronic cholecystitis. Antimicrobial 
therapy as reported by Keighley et al'’ had little effect on 
the culture results of the bile from patients with acute 
cholecystitis. This was the case in our study. 

Klebsiella pneumoniae, enterococcus, and Escherichia 
coli were -he chief isolates in our study, making up 60% of 
all isolates. Escherichia coli was reportedly to be more 
frequent than Klebsiella.” Three patients with Klebsiella in 
the biliarv tract were very ill. One went into septic shock 
during the preoperative period, following percutaneous 
transhepatic cholangiography. The second patient, a 
diabetic, had acute gangrenous cholecystitis, and biliary- 
eolocutaneous fistula developed postoperatively, necessi- 
tating reexploration. The third patient with Klebsiella 
septicemia was found to have an acutely inflammed and 
ruptured gallbladder, and after a long hospital course, died 
of intercurrent infection and hemorrhagic gastritis. Kleb- 
siella pneumoniae was recovered from multiple sites in all 
three patients. Antimicrobial therapy, as Keighley et al 
have reported," seems to be limited to controlling the 
extraluminal extension of infection, such as bacteremia, 
intraperitoneal sepsis, and wound sepsis. 

In spite of rigorous culture technics used for culturing 
anaerobic bacteria, the yield was negligible. Only one 


Bacteriology—Lou et al 


‘ "E : 
"ye T r, "o NS TP 
~ Tw 4 Lu f A =. 1 
> 
x 


s k 


: 


patient, clinically diagnosed by the presence of em physem- 
atou- cholecystitis, had C perfringens. Table 3 summarizes 
some of the results published earlier this deeade. Nielsen 
anc Justesen’ of Denmark reported to have recovered 
anse-obes in 21% of the 184 patients. Chetlin anc Elliott,’ 


| Chzi-in,; Fukunaga,’ and Goswitz* recovered anaerobes in- 


0% te 4.8%. Of 1,009 gallbladder cultures reported by these 


four groups of authers, 2.4% had anaerobic bacteria. In 
another study not yet reported, we found the duodenum to- 
be sterile in 70% of the cases. In 30%, it harborec aerobes 


such as enterococcus, E coli, Klebsiella, and Lactebacillus. 


None of the 15 consecutive specimens yielded anaerobes. - 


CONCLUSION 


Realizing that our series is probably too small to draw 
emplatic conclusions. nevertheless we believe that anaer- | 


obes are basically absent from the human cholelithic ele 
systen and the duodenum. - 
We speculate that the probable causes could be (I the 


+; 


sparsity of anaerobic flora in the duodenum to cause 
ascending biliary tract infection; (2) there may be tran- 


sient presence of aerobes in the nonobstructed biliary 
tract, but insufficient to support the growth of anaerobes; 


(3) the dile may by itself have an inhibitory effect on 
certain anaerobes; and (4) the predominantly young, 
female, Mexican, and black patient population of our 
study. 

We taerefore recommend that no routine antibiotic 
therapy should be used in cases of elective cholecystectomy. 
In cases of acute cholecystitis, an antibiotic, when chosen, 
should ke effective against aerobic Gram-negative bacilli, 


 especialw Klebsiella. Finally, anaerobic infections of the 


biliary tract are relatively rare, and hence, routine anti- 
biotic ccverage for anaerobic bacteria is not essential. 


Noaproprietary Name and Trademarks of Drug 


Cefazolir sodium—Ancef, Kefzol. — 
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Popliteal Artery Injury Following Fracture 


or Dislocation at the Knee 


Diagnosis and Management 


Chares H. Dart, Jr, MD, Howard E. Braitman, MD 


* bracture dislocations or dislocations of the knee can 
prodsce an arterial injury that may be difficult tc evaluate 
clirically. Aggressive diagnosis and treatment car produce 
sat s:actory results in both vascular and orthopedic situations if 
perfc-med early after the injury. Five cases of popliteal arterial 
injury were seen from April 1974 to August 1976. Three cases 
were- following posterior knee dislocation, one was a femoral 
fractere displacement, and one was a rotary tibiofibula- displace- 
ment Four of the patients had complete popliteal artery transec- 
tiom and one had intramural hematoma and spasm. initial 
diageosis of severe arterial injury, although suspicious on 
Clinical grounds, was not conclusive. Use of a Dopplerfiowmeter 
and arteriography was essential for the diagnosis of arterial 
injur~. Peroneal nerve injury was present in two of fiv» patients. 
Vascular surgery was successful in all cases. Skeletal instability 
was corrected at the time of vascular exploration, usually 
through same incision. Leg compartment edema or »emztoma 
was common, but responded to fasciotomy in all cases. Vein 
graft reconstruction was preferred to direct repair because of 
wail contusion and the need for additional vessel length over 
edermatous and contused tissue. Acceptable knee stability was 
obtained from initial repair in all cases. 

(Arh Surg 112:969-973, 1977) 
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yis d years have passed since vascular surgical tech- 
nies were described by Carrel.' Application of these 
technics to traumatic arterial lesions was slow, but the 
World War II experiences of DeBakey and Simeone? 
stimula.ed the use of direct arterial surgical technies. The 
Korean War results? were encouraging and further estab- 
lished direct vascular repair as the treatment of choice in 
extremzy wounds. The extension of military vascular 
technics to civilian practice produced significant improve- 
ment m limb survival following extremity vascular 
wound. 

The «association of arterial injuries with fracture or 
dislocat on secondary to blunt nonpenetrating trauma has 
been a -elatively uncommon event. Arterial injury should 
be suspected, however, when fractures occur in areas where 
arteries are in close proximity to bone and are held in a 
semifixed position. Dislocation of extremity joints can also 
produce arterial injury.” The incidence of associated 
arterialinjuries with long bone fractures has been reported 
to rang? from 0.6% to 3%." The incidence of joint disloca- 
tion injaries is difficult to evaluate, so that an estimate of 
associated arterial injury is also difficult to obtain.’ 

The popliteal artery, because of its anatomical location 
and peculiar anatomy, can be injured by a fracture about 
the knee or by a dislocation of the knee joint. Sher’ 
reported in 1975 four popliteal arterial injuries among ten 
arterial lesions found in a group of 355 patients with 
fracture of long bones or joint dislocation. All were treated 
suecess-ully. Waddell and Lenezner,’ reviewing major 
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arterial injuries at the University of Toronto Hospital over 
a ten-year period ending in 1973, found 40 cases of arterial 


injury, 20 of which were popliteal injuries requiring 


surgery. Nine of the patients subsequently required ampu- 
tation for persistent ischemia or infection complicating 
ischemia. This further emphasizes the importance of the 
restoration of popliteal arterial flow, a fact first pointed 
out by DeBakey and Simeone,’ who noted a 72.5% amputa- 
tion rate with ligation of injured popliteal arteries. 

Diagnosis of popliteal arterial injury suspected by phys- 
ical fmdings and skeletal injury patterns must be made by 
arteriography or Doppler study. The patency of eollateral 
channels can give an appearance of limb viability that may 
not be sustained. Since fractures about the knee or knee 
dislocation never occur as the result of a trivial injury, 
associated injuries can produce a situation that may mask 
severe vascular injury and delay therapy,** thus contribut- 
ing to possible limb loss. 

The purpose of this article is to present the diagnostic 
findings and managment of five cases of popliteal artery 
injury treated in the period from April 1974 tc August 
1976. 


SUBJECTS AND METHODS 


From April 1974 to August 1976, five cases of popliteal arterial 
injury were seen in patients ranging in age from 14 to 25 years. 
The patients, all male, were operated on from 3 to 18 hours after 
injury. Four patients were riding motorcycles; one patient was 
driving a jeep. Diagnosis was made by roentgenogram, physical 
examination, Doppler study," and angiography. During this 
period, a total of 41 patients were seen with fractures about the 
knee or knee dislocation. Three patients other than those reported 
here were seen with spasms of the popliteal artery or its branches. 
These patients responded to intra-arterial injections of reserpine 
or papaverine hydrochloride, or had spontaneous relief. 


Operative Procedure 


The operative procedure for popliteal arterial exploration was 
based on a modification of that described by Henry." Popliteal 
exploration was performed proximally, with distal exploration as 
needed. Posterior capsular repair, collateral ligament repair, and 
medial or lateral collateral meniscectomy were performed as 
indicated through this exposure. 

Fogarty catheterization'' was used for the evaluatior of distal 
runoff and dilation for vessel spasm. Intraoperative arteriography 
was used to determine vessel condition after repair in all cases. 
When arterial spasm was encountered, either intra-arterial injec- 
tions of reserpine, 0.5 to 1.0 mg, or papaverine hydrochloride, 30 
mg, was given. Fasciotomy was performed through separate 
transverse incisions over the indicated compartment using a 
Smiley meniscectomy knife. 


REPORT OF CASES 


Case 1.—A 19-year-old man sustained an injury to the left leg in 
a motorcycle accident. He was treated in a local hospital emer- 
gency room and transferred to us for evaluation. There were no 
palpable pedal pulses after admission. Doppler examination 
demonstrated no posterior tibial signal. Roentgenograms demon- 


‘strated posterior dislocation of the knee and an arteriogram 
performed by way of the left femoral artery demonstrated 


obstruetion at the midpopliteal artery. Medial leg and thigh 
exploration demonstrated avulsion of the anterior tibial artery 
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and transection of the intima and media at the distal popliteal 
artery. Resection of the involved artery was performed with end- 
to-end sapaenous vein interposition from the proximal popliteal to 
the poster-or tibial artery. Intraoperative arteriography showed 
spasm or possible thrombus on the posterior tibial vessel. Fogarty 
catheter dilation was performed, with relief of spasm in that 
area. 

Postoperatively, there were good posterior tibial and dorsalis 
pedis pulsztions by Doppler and physical examinations. Anterior 
and posterior compartment fasciotomy were also carried out. 
Repair of posterior capsule and medial collateral ligaments was 
performed and the patient was placed in a long leg cast. After 
healing, knee stability was acceptable for normal daily activi- 
ties. | 

Case 2.—An 18-year-old man was injured in a motorcycle 
accident. hoentgenograms showed an open fracture of the upper 
one third cf the tibia and an avulsion fracture of the head of the 
fibula of the right leg. Traumatic laceration extended from the 
extreme proximal lateral aspect curvilinearly across the anterior 
leg, down into the lower one third of the leg above the medial 
aspect of -he ankle. The gastrocnemius muscle with the distal 
popliteal artery was exposed. No palpable pulse was present in the 
distal popliteal vessel. Doppler signals were weak in the posterior 
tibial vessel. A femoral arteriogram showed obstruction of the 
proximal popliteal artery. At operation, subadventitial hematoma 
and secondary spasm were found. Obstruction was relieved with 
excision of the hematoma and intra-arterial injection of papaver- 
ine. Postoperatively, an arteriogram demonstrated patent vessels 
and a Doppler examination demonstrated good distal poplitéal and 
proximal tibial pulses. Intramedullary nail fixation of the fracture 
and applicetion of a long leg cast were the orthopedic procedure. 
The patiert's condition after repair was satisfactory and he 
resumed nermal daily activities when the fracture healed. 

Case 3.—A 25-year-old man was involved in a jeep accident. He 
was initially taken to the emergency room of a local hospital and 
then trans-erred to us for evaluation. Roentgenograms demon- 
strated a ccmminuted supracondylar fracture of the left femur. On 
examinaticn, the skin of the leg was cool, with no palpable pedal 
pulse or Doppler signals. Femoral arteriography demonstrated 
proximal popliteal artery obstruction. Exploration of the popliteal 
artery revealed transection of the popliteal artery at its midpoint, 
with only edventitial covering being present. There was a 3.5-em 
separation of the intima and media. A saphenous vein graft was 
performed. Intraoperative arteriography demonstrated possible 
thrombus in the posterior tibial vessel. No thrombus was present 
and spasm was relieved by Fogarty catheter dilation. Subse- 
quently, there was good pulsation in the posterior tibial and distal 
tibial arteries and good Doppler signals. Orthopedic repair 
consisted of suture of the vastus medialis tendon and a patellar 
tendon rupture. No fasciotomy was performed. The femoral 
fracture was treated with traction. Postoperatively, there was 
satisfactory healing and there was no limitation of daily activi- 
ties. 

Case 4.—A 19-year-old man sustained an injury to the right knee 
following a motorcycle accident. Posterior dislocation knee reduc- 
tion was performed at a local hospital. Following reduction, pedal 
pulses were 1+, the foot was cool, and there was capillary filling. 
The patient was transferred to us for evaluation. Doppler signal 
demonstrated weak collateral circulation and peroneal nerve 
weakness was present. Several hours after admission, the patient’s 
pedal pulses were no longer palpable. An abdominal aortogram 
demonstrated obstruction of the proximal popliteal artery. 
Surgical exploration showed transection of a midpopliteal artery, 
with only edventitial elements remaining. A thrombus was pres- 
ent. Surgery consisted of insertion of a saphenous vein graft. Also 
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present was a torn lateral and medial meniscus, a ruptured medial 
colliseral ligament, anc a torn posterior capsule. A meniscectomy 
was performed; the capsule was repaired. Fasciocomy was 
perfermed in the anterior and posterior compartments and a long 
leg cast was applied. 

Fo-toperative arteriography demonstrated mild segmental 
spasm of the distal vessels. Distal popliteal pulses, proximal tibial 
pulses, and Doppler signals were good postoperative y. Within 
three months postoperatively, peroneal nerve function had 
retur3ed. There was acceptable knee stability and funetion after 
heali-g. 

Ca 5.—A 14-year-old boy was injured in a motorcycle aecident. 
Reencgenogram examination demonstrated posterior lisloeation 
of -he right knee and a fracture through to the prox mzl tibial 
epiobysis and fibular head. Capillary pulsations were peor and 
there was no palpable distal popliteal or proximal tibial pulsation, 
nor were Doppler signals heard. Peroneal nerve weaxness was 
notec. Femoral arteriegram demonstrated obstruction of the 
proximal popliteal artery and there was transection separetion of 
the nidpopliteal artery Posterior joint capsule and media collat- 
era kgament rupture was present. Vascular surgery ccnsisted of 
inser-ion of a saphenous vein graft. Capsular and ligament repair 
was accomplished with application of a long leg cast. 

Postoperatively, an arteriogram demonstrated patent vessels; 
dorsasis pedis and posterior tibial pulsations and Dopp er signals 
were good. Peroneal nerve function had returned by six weeks 
pos-oseratively. After healing, there was return to normal daily 
actWEy with acceptable knee stability. 


RESULTS 


Freoperatively, all patients had cool distal extremities. 
Pec@ pulses were initially palpable in only one patient. 
Tw» patients had peroneal nerve deficit. Doppler signals 
were absent in three patients and weakly pa pable in 
twc. 


Angiography 


Freoperative ipsilateral femoral arteriograms by thin- 
walle] needle were performed in three patiente. One 
patent underwent a retrograde femoral aòdeminal 
arterogram by catheter from contralateral side. All x-ray 
films demonstrated obstruction of the proximal or upper 
one third of the pop! teal artery. 

Fodowing the vascular procedure, intraoperative ar- 
teriosrams were performed in all cases. Additional 
Fogarty catheter manipulation was performed in two cases 
beearse of apparent thrembus-like areas of spasm in the 
dista arteries. 


Vascular Injury and Procedures 


Foar complete transections of the popliteal artery were 
fowne, one with an additional avulsion of the anterior tibial 
vesse. All four vessels were thrombosed, but had adventi- 
tial Overing. One patient demonstrating obstruction on 
artersography was found to have angulation and adventi- 
tial hematoma as the cause of obstruction. ‘There was 
spasra, but no thrombus or intramural damage to the 
vesse. Saphenous veim graft interposition in four cases and 
remo-al of wall hematoma produced palpable pedal pulses 
and good Doppler signals in all cases. Intra-arter al injec- 
tions of papaverine or reserpine were given in two eases. 
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Orthopedic Injury and Procedure 


Three patients underwent posterior knee dislocations, 
one wita epiphyseal fracture. All underwent capsular and 
medial eollateral repair; one underwent medial and lateral 
meniscectomy. Orthopedic repair was performed immedi- 
ately fdlowing vascular surgery through the same inci- 
sions. Cne other patient with tibial fracture underwent 
intramedullary rod fixation. The remaining patient under- 
went a suture repair of the patellar tendon and then 
skeletal traction for a supracondylar femoral fracture. 
Fasciotemy of the anterior and posterior leg compartments 
was per^ormed in all cases of knee dislocation. 


Mortality and Complications 


There was no operative or late mortality. Limb salvage 
was obtained in all cases. Two patients with peroneal nerve 
deficit recovered without therapy by six weeks and three 
months after therapy, respectively. All patients had 
accepta»le knee stability with ability to perform normal 
daily aetivities. Two patients had leg-skin necrosis or 
avulsion, and in one this required split-thickness skin 
grafts postoperatively. 

Other than cutaneous abrasions and minor lacerations, 
injuries were localized to the extremity. 


COMMENT 


Recognition of vascular injury of popliteal arteries fol- 
lowing ‘racture or dislocation at the knee can be over- 
looked. Although the patients in this series had no other 
associated injuries, authors have reported other skeletal or 
organ iajuries™™* and systemic complications’ that can 
mask recognition of significant popliteal arterial injuries. 
In addition, because of the collateral network about the 
knee, capillary pulsation and even weakly palpable pedal 
pulses ean be present, even in view of severe vessel 
damage It is only with further thrombosis of collateral 
channels or thrombosis of the popliteal vascular chamber 
consisting only of adventitial wall structure that severe 
ischemiz becomes evident. The use of Doppler flow signals 
can assi-t in indicating this precarious situation. If a weak 
signal is present, there may only be collateral flow about a 
transecton or marginal flow through a compressed or 
damaged artery, as shown in two of the present cases. 

Preoperative arteriograpy (Fig 1) was helpful in deter- 
mining che extent of injury in our patients. Ipsilateral 
femoral arteriography with single film recording on the 
operating table was indicated over catheter arteriography 
with multiple filming in the radiology department. 
Contras’ of operative arteriograms was thought to be 
better and there was no delay in performing indicated 
vascular or orthopedic procedures. The use of Doppler 
examination and femoral arteriography when there is 
suspicion of arterial injury may assist in avoiding missing 
the diagmosis of an arterial injury that may produce an 
arteriovenous fistula or aneurysm reported by other 
authors. " 

Other authors**? have stressed the need for repair of 
concomi-ant venous injury in order to prevent increased 
tissue elema, venous thrombosis, and pulmonary embo- 
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Fig 1.—Preoperative femoral Fig 2.—Intraoperative arteriograph Fig 3.—Intraoperative arteriograph demonstrating extreme 
arteriogram demonstrating oc- demonstrating area of spasm or arteria spasm after removal of skeletal angulation and intra- 
clusion of proximal popliteal obstruction of posterior tibial ar- mural nematoma. 
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lism: Venous injury required ligation of adjacent popliteal 
venaus structure in three patients, and lateral repair in one 
ir tle presented series. No postoperative venous throm- 
besi- or pulmonary embolism was recorded. The saphenous 


vei was removed from the operative site in the four 


patients requiring saphenous vein graft. Removal of the 
vein from the opposite leg has been advocated by H»over,* 
but ro complication was noted from the use of tke ipsilat- 
eral vein in the present series. 


The injury patterm to popliteal arteries can be civided 


into three catagories: transection, intimal tear or dissec- 


tien,and compression. All can be complicated by s»asm and 


thrombosis to produce a varying degree of distal ischemia. 
Saphenous vein graft interposition was perform ed in all 
patients with transection because of retraction of proximal 
and distal popliteal artery segments, surrounding struc- 
ture edema, and hemazoma. In addition, the ragged, 


frial»e, damaged intima would have made primary repair 


tenueus and likely to rethrombose. 
Fa.ciotomy of the anterior and posterior tibial »orpart- 


ments was carried ovt in all three patients with »osterior 


knee dislocation. The procedure was performed through 
separate transverse incisions utilizing a Smiley meriscec- 
tomy knife. There was no significant postcperative 
compression from compartmental edema and hematoma. 


Wadcell and Lenezner' encountered compartment edema 


and hematoma contributory to six cases of limb loss in 
their 20 reported cases of popliteal artery injury. Fasciot- 
omy may have prevented this complication. Longitudinal 
ful celf skin incisions were not thought to be necessary in 


our patents. | 

Intrzoperative arteriography was believed to to neces- 
sary to order to demonstrate completeness of repair and 
possible incomplete removal of thrombotic material. 
Figure 2 shows areas of spasm suspicious of thrombus. 
Figure 3 shows the patent vessel following removal of an 
intrameral hematoma and intra-arterial injection of 
papaverine. 

Orthapedie suture repair of the posterior joint capsule 
and medial collateral ligament repair was performed 
througk the medial approach to the popliteal artery. Medial 
and lateral meniscectomy was also possible through this 
same in*ision. Concomitant orthopedic and vascular repair 
have been advised by others*’ and the present cases would 
seem to-support this association. 

Acceyzable levels of activity were obtained in the knee 
dislocat-»n cases. Suture repair of the patellar tendon and 
skeletal traction of a supracondylar fracture in one patient 
and intramedullar nail fixation of a proximal tibular 
fracture in another patient produced satisfactory function 
in the postoperative period. The nonreturn of peroneal 
nerve d»sfunction in knee dislocation has been reported.’ 
Factors -hat are important in a satisfactory return are the 
length of time during which circulation was interrupted, 
the presence of anterior compartment edema or hema- 
toma, aad the early use of the anterior compartment 
fasciotomy. Plaster cast compression can contribute to this 
problem: however, this should not be a factor in the 
presence of alert observation during the postoperative 
period. 
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Nutritional Therapy Based on Positive 


Caloric Balance in Burn Patients 


Robert H. Bartlett, MD; Patricia A. Allyn, RN; Tamar Medley, RN; Nancy Wetmore, RN 


€ Oxygen consumption and caloric expenditure was 11⁄2 to 2 
times normal in 15 major burn patients from the time of burn to 
the time of surface coverage. This hypermetabolic state was 
quite consistent hour-to-hour and day-to-day, and correlated 
best with the extent of full-thickness burn. Nutritional manage- 
ment and caloric intake can be intelligently planned using simple 
spirometry and indirect calorimetry to measure caloric require- 
ments. Weight gain and prompt healing can be achieved by 
positive caloric balance. Based on daily metabolic studies, a 
positive caloric balance feeding protocol has been used in the 
treatment of 556 patients. This regimen, in combination with 
many other factors in physiologic and surface care, has resulted 
in high survival rates, short hospitalization, and rapid rehabilita- 
tion. 

(Arch Surg 112:974-980, 1977) 


eee in acute illness is characterized by weight 
loss, negative nitrogen balance, and progressive 
weakness and leads to impaired healing, impaired ventila- 
tion, sepsis, and even death. Burn injury is the greatest 
stimulus to the catabolic process, with metabolic rates 1% 
to 2 times normal for weeks at a time.' Nutritional support 
has always been considered an essential part of burn 
management, but a 10% to 20% weight loss has been 
accepted as an inevitable response to a major burn inju- 


2 


In the last decade, renewed interest in techniques of 
total intravenous nutrition has focused attenticn on the 
calorie intake of patients following severe trauma, sepsis, 
or burns. Nutritional treatment is based on measurement 
of body weight, measurement or estimation of caloric 
intake, measurement or estimation of fluid balance, and a 
rough guess at actual caloric expenditure. Measurement of 


caloric expenditure by direct calorimetry in specially 


constructed chambers? or by indirect calorimetry with on- 
line gas analyzers and computers‘ has been reserved for 
the research setting. Many investigators have documented 
the nature and extent of excess calorie experditure in 
surgical patients, and many more have reported the effects 
of administering calories in various forms, but few have 
used measured caloric requirements as a guideline to 
nutritional therapy. Yet, caloric expenditure is a key piece 
of data for the rational planning of nutritiona. manage- 
ment. 


Aecepted for publication Feb 28, 1977. 
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Read in part before the American Burn Association, Apri 5, 1974, and 
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This study was undertaken to further characterize caloric 
expenditure in the extensively burned patient with simple 
techniques that are readily available, and to use this infor- 
mation in the treatment of the hypermetabolie state. 


Subjects and Methods 


Fifteen patients ranging in age from 12 to 55 years and in 
percent burn from 20% to 70% were included in the metabolic study 
series (Fig 1). These patients were selected because of ability to 
cooperate, suitable age, and extensive burn with minimal invcive- 
ment of tne mouth and face. All patients were treated by a 
standard protocol including colloid resuscitation and daily clearing 


.and debriding in a Hubbard tank. Tangential debridement of 


eschar was done at frequent intervals, followed by semiocclusive 
dressings with antibiotic-impregnated gauze (usually sulfadiazine 
silver). Autogenous split-thickness skin grafting was carried out 
when a sacisfactory granulating bed was present. Biologic dmess- 
ings and systemic antibiotic therapy were not used. Body weight 
was measured daily, with all dressings removed using an elec- 
tronic sensor that suspends the plinth over the Hubbard tank. This 
scale is accurate to 100 gm over a range of 200 kg. 

Oxygen consumption was measured once or twice daily by 
conventional spirometry carried out by a research nurse. Using a 
volume displacement wet spirometer with a carbon dicxide 
absorber 13.5-liter spirometer), spirometry was carried ou: for 
three to five minutes and the minute volume, oxygen consumption, 
and venti ation equivalent for oxygen (VEO.: ventilation (liters / 
100 ml oxygen consumed) were calculated. Oxygen consumption 
was reduzed to standard temperature and pressure, dry, and 
calorie expenditure per hour calculated by the formula: 


keal/hr = O, consumption (liters/min) x 60 (min/hr) 
X 5.0 (kcal/liter of O,).^ 


Room temperature was maintained at 24 C + |. Pain was usually 
minimal. The nose was occluded and the entire system checked 
carefully for leaks. Testing was repeated until a steady state was 
obtained. 

As soor as the initial ileus subsided, oral feeding was instituted 
and a higa-calorie/high-nitrogen diet was emphasized. The caloric 
value of ingested food was estimated by the dietetics department. 
Oral intake averaged 40 to 50 calories/sq M/hour in most patients, 
with wide variations. When the patient fell into negative caloric 
balance £ssociated with weight loss, oral feeding was continued 
and nasogastric tube feedings were added. Tube feeding formula 
contained 30% to 34% fat, 45% to 50% carbohydrate, anc 20% 
protein, adjusted from 1 to 2 calories/ml, depending on the 
patient’s needs. If the deficit could not be met, intravenous 
hyperalimentation was added, but this was necessary only in one 
patient in this series. 


Hypercaloric Feeding Series 
For three years since the metabolic study outlined above, 
we have followed a policy of zero weight loss or actual 


weight zain during the acute phase of burn care. Weight 
and fluid balance were followed carefully. If caloric intake 
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Fig 1.—Patients selected for metabolic study series. 


, 
Fig 2.—Oxygen consumption and calculated zaloric expenditure in four representative burn patients. 


= Normal range is shown in shaded arsa. Extent of hypermetabolism is related to extent | 
.. of burn: metabolic rate returns to normal when burned surface is healed or grafted. $8 
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Fig 3.—Case 1: 6096 total body surface burn, 1096 full-thickness burn. Low oxygen consumption 
on days 2 and 8 are artifacts as indicated by high ventilation equivalent for oxygen (VEO.). 
Abrupt drop in oxygen consumption on day 21 is associated with VEO, in normal range. 


by mouth was inadequate for the extent of burn, tube 
feeding supplements were added. Tube feedings were 
increased until positive caloric balance and weight gain 
were achieved. Oxygen consumption was measured if 
weight loss continued, and caloric intake adjusted to 
exceed caloric expenditure. Parenteral nutrition was insti- 
tuted in patients who could not tolerate gastric tube 
feeding, although this was a rare occurrence. Five hundred 
fifty-six patients have been treated in this fashion. 


RESULTS 


All 15 patients in the metabolic study series survived. 
None had septic complications. Fairly constant hour-to- 
hour and day-to-day values for oxygen consumption were 
obtained. All patients had abnormally high oxygen 
comsumption, ranging from slightly above normal in 
smaller burns to two times normal on occasion in larger 


burns. The clinical courses of four typical patients are 


shown in Fig 2. Metabolic rate returns to normal when the 
surface is healed or grafted. 


REPORT OF CASES 
Case 1.—This patient had a 60% flash burn that was mostly 
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partial thickness. Caloric expenditure of approximately 4,000 
calories/Gay was nearly being met by oral intake, so the rapid 
weight loss on the 10th to 15th day was not overly alarming (Fig 3), 
representing late diuresis. Two thousand additional calories were 
added by tube feeding from the 16th to 22nd day, stabilizing 
weight, and the large partial-thickness areas rapidly healed, 
resulting in decreased metabolic rate. Two measuremenis of 
oxygen consumption were artifactually low (day 2 and §&), as 
documented by the excessively high VEO,. 

Case 2.— This boy had an extensive burn with 30% full-thickness 
component. He was not studied initially due to facial burns, but 
ate poorly, causing negative caloric balance and weight loss (Fig 
4) Nearly all the calorie expenditure was matched by tube 
feedings, permitting major grafting on the 21st day, touch-up 
grafting on the 30th day, and discharge soon thereafter. 

Case 3.— This mentally retarded girl had spastic hemiplegia and 
could not get out of a bathtub filled with scalding water, resulting 
in a 65% total body surface burn. She ate well and stayed in fair 
calorie balance until the 13th day after burning. The abrupt onset 
of an accelerating hypermetabolic state over the next few days 
was trea:ed with tube feedings in addition to oral intake. The 
hyperme-abolie state subsided somewhat and weight gain was 
achieved (Fig 5). We delayed grafting to the 31st day, anticipating 
that the scald burn would all heal, but 30% required autogenous 
skin coverage. 
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Fig 4.—Case 2: 68% total body surtace »urn, 50% full-thickness burn. There was slight weight 
loss with isocaloric replacement. Note abrupt weight loss following one day of negative cal- 
oric balance, on day 21 (VEO, ind cates ventilation equivalent for oxygen). 


Case 4.—This patient was trapped in a burning race car The 
pacent was not selected initially for spirometry because of 
exvensive facial burns. However, rapid weight loss in excess of 
diuresis prompted tube feedings and calorimetry begianiag two 
weeks after burn. Caloric losses were matched, facilitating graft- 
ing on the 21st day. One week later, the nasogastric tude was 
removed to permit facial grafting and 3,000 calories;day were 
supplied by intravenous hyperalimentation (Fig 6). 

Although there was some day-to-day variation, as shewn in 
these examples, an average metabolic rate for the first <hree 
weeks after injury could be identified for each patient. Average 
metabolic rate during the acute phase correlated poorly with the 
pereentage of total body surface burn (Fig 7), but correlatec well 
with percent full-thiekmess injury (as indicated by the need for 
ausegenous skin graft coverage) (Fig 8). 


TREATMENT 


Five hundred fifty-six patients were treated during 
three years. The goal of zero weight loss (or actual weight 
gain) was achieved im almost every patient except those 
requiring amputation. Tube feedings were required in 
mest patients with a total body surface burn greater than 
40%. Patients with burns greater than 60% were automat- 
ically started on a regimen of tube feeding. The overall 
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survival results are shown in the Table. The average time 
from barn to grafting was 19 days. The average total 
hospital time was six days for patients with partial- 
thiekness burns (nongrafted patients), and 31 days for all 
patient- who required grafting. Average hospital time for 
survivors of burns over 30% was 40 days. Septicemia 
(positive blood culture) occurred in less than 5% of patients. 
Death associated with septicemia occurred in less than 2% 
of the total series. Mortality was usually associated with 
smoke mhalation and respiratory failure. Mortality was 
high (58%) in the 46 patients over 60 years of age, or those 
with over 85% burn. 


COMMENT 


The eause of hypermetabolism in burn patients is still 
the sulject of active investigation. Although several 
authors have implicated evaporative heat loss as a major 
causative factor," this has been questioned by Zawacki et 
al^ Neeley et al,’ and others. These data document 
sustained hypermetabolism in burn patients until the burn 
surface is well covered with autogenous skin. This occurred 
in our patients despite occlusive dressings that minimize 
water less. Were it primarily due to evaporative water loss, 
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Fig 5.—Case 3: 65% total body surface burn. 30% full-thickness burn. Weight gain during acute phase of burn 
treated with tube feeding in addition to oral caloric intake (VEO, indicates ventilation equivalent for oxygen). 


one would expect that the degree of hypermetabolism 
would be related to the total body surface burned. 
However, we found only a vague correlation with total 
surface burn. There was a much better correlation with the 
amount of full-thickness injury, suggesting that the hyper- 
metabolic state is related primarily to the extent of injury, 
and only secondarily to water vapor loss. The same conclu- 
sion was reached by other investigators who intertionally 
varied the evaporative loss.** This hypermetabolic state is 
not due to sepsis, as none of the patients in th:s study 
group had either burn wound sepsis or septicemia, and all 
patients survived. Wilmore et al'^ and Harrison et al“ have 
presented persuasive evidence that catecholamines are the 
humoral mediator of the hypermetabolie state. 

The degree and duration of hypermetabolism found in 
our study correlates well with the findings of Gump and 
Kinney,’ Neeley et al," and others. Our data are similar to 
those of Wilmore et al/" who showed an increase in 
metabolie rate proportional to the extent of burn, until a 
plateau is reached corresponding to approximately twice 
the normal caloric expenditure at approximately 50% total 
body surface burn. 

Caleulating calorie expenditure based on spirometry 
satisfies our goal of simple bedside application, but 
includes several potential sources of error. Steady state 
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eonditions were not assured. The magnitude of error 
induced by nonsteady state conditions was checked by 
repeated measurements during a single day and repeata- 
bility of measurements day-to-day. It is essential that no 
leaks occur in the spirometry system. This is often difficult 
in patients who have burns around the head, neck, and lips 
and in pa-ients who have nasogastrie tubes in place. The 
ventilation equivalent for oxygen was calculated for each 
determination. This is a measure of the ratio of minute 
volume to oxygen consumed. Normal values are 2.4 to 4.0 
liters of minute ventilation per 100 ml of oxygen consumed. 
Leaks in zhe system with loss of volume are detected as 
abnormally low VEO,. Leaks in the system in which the 
patient inhales from the room and blows into the spiram- 
eter are detected as grossly high VEO,. Primary hyperven- 
tilation will also be detected as high VEO,. If VEO, did not 
correspond with oxygen consumption, the measurement 
was repeated. 

Some examples of artifacts detected by VEO, calculation 
are shown in the case examples (cases 1 and 3). The calorie 
equivalent of oxygen varies with the calorie substrate 
being burned. This ranges from 4.8 to 5.0 calories/ml of 
oxygen. In this study, the caloric equivalent of 5.0 was 
used, carbon dioxide excretion and respiratory quotient 
were not measured, and protein metabolism was neglected 
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Fig 6.—Case 4: 5096 total hody surface burn, 20% ful-thickness burn. Weight remains stable as m as caloric replace- 
ment is adequa; using either enteral or parenteral routes (VEO, indica ates ventilation equivalent for oxygen). 


Scvival and Mortality Results With Hypércaisro Feeding, 
1974 to 1976* 


% Total Body Surface Burr + 


40-59 
No of patients 
Mctality 
Suevival, % 


*Fositive caloric balance, tangential debridement. 
TPatents less than 60 years cf age. 


out b> Gump et al." 


Treating the hypermetzbolic state in burn patients eould - 
be accomplished by blecking the mediators and slowing the | 


metabolic rate, or accepting the metabolic rate and 
matcking the caloric losses with caloric replacement. Beta- 
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in the caleulatión of caloric expenditure. The error so- 
ciatec with these assumptions is less than 2%, as pointed 


3 b 4 ta 


» > 


l adrenergic blockade has been shown to decrease the cate- 


cholamine stimulus," but this has not yet been applied 


E therapeutically. Increasing the environmental tempera- 
. ture anc occlusive dressings both decrease the evapora- 
.. tional heat loss," but, as mentioned above, this is not the 


major cause of increased metabolism. Wilmore et al? kept 


. pace witn the metabolic rate using a combination of oral 
. and parenteral feeding. Those investigators found that 
EE metabolt rate did not change, regardless of calorie replace- 


ment. Weight could be held stable, but sepsis and mortality 
were high. When the gastrointestinal tract is functioning, 
enteral hyperalimentation is preferable to parenteral 
because it is easier, has less morbidity, is less expensive, 
and accemplishes the same goals.'* Diarrhea induced by a 
hypertoric solution is usually the limiting factor, but 
Stephen: and Randall" reported successful enteric feeding 
of 4,00€ to 5,000 calories/day in catabolic surgical 
patients 
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Fig 7.—Average oxygen consumption during acute phese shows 
general relationship to total body surface burn. 
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Fig 8.—Oxygen consumption during acute phase shows closer 
relationship to amount of full-thickness burn than to total body 
surface burn. 


We found it possible to match caloric expenditure with 
gastrie tube feedings in all but one of the 15 study patients 
(and parenteral nutrition was used in that patient when 
the tube was removed for grafting around the nose). The 
University of California at Irvine Burn Center formula 
permits giving the patient 4,000 to 8,000 calories/day. The 
formula is basically a meat base preparation with sugar 
and fat added for caloric value and pectin—as applesauce— 
added to prevent diarrhea. Tube feedings are given by 
continuous infusion into the stomach. The stomach is not 
aspirated to measure gastric residual. The patient is 
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maintained in a 30° to 45? semisitting position while tube 
feedings are running. We begin with 100 ml/hour of 1 
calorie/1rl of formula (in adults) and gradually increase the 
calorie strength and volume until a positive caloric balance 
is obtained. Our current hyperealorie protocol includes 
daily measurements of weight, caloric intake, and fluid 
intake ard output. Caloric expenditure is estimated based 
on percertage burn (Fig 7 and 8) and the predicted value is 
exceeded with oral or gastric feeding. Indirect calorimetry 
is carried out whenever a patient is losing weight not 
accounted for by fluid balance on this regimen. 

In the hypercaloric feeding series, the results of survival, 
days to grafting, hospital stay, ete, reported above, are 
among the best reported anywhere.'^ This is due in part to 
the positive calorie balance protocol, but also to early 
tangentizl debridement of eschar, occlusive dressings, 
aggressive grafting procedures, an outpatient care 
program for major burns, a vigorous rehabilitation team, 
and the many other factors that make up the scientific 
personalizy of any burn treatment facility. 


This study was supported by grants from the Donald E. Baxter Founda- 
tions and the Burn Fund of Orange County. The tube feeding formula was 
prepared by Melva Kokka, RD. 


Nonproprietary Name and Trademarks of Drug 


Sulfadiazine silver—CF-100, Silvadene. 
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Ruptured Mycotic Aneurysm 


A Complication of Parenteral Drug Abuse 


Alber E. Yellin, MD 


* Mycotic aneurysms occurred in five narcotics addicts 
treated between 1969 and 1975. Fever, localized temderness, 
‘swe ling, loss of distal pulses, and leukocytosis were common 
findings. The aneurysms were located in the femora (two 
patier-s), brachial (two), and superior mesenteric arter es (one). 
‘They eccurred at the site of arterial injection in three patients. In 
one patient with subacute bacterial endocarditis, an aneurysm of 
the superior mesenteric artery developed. In one patient, the 
patmoeenesis was uncertain. All patients had rupture of the 
artesi= wall, with hemorrhage contained by adjacent muscle or 
Sof! tissue. Four patients were treated by ligation and debride- 
men“. One, with preexisting ischemia, required amputation 
belew the knee. One patient underwent repair with autogenous 
artery Recurrent hemorrhage necessitated ligation of the artery. 
In ef patients, extensive sepsis and tissue necrosis preciuded 
repar with prosthetic material. All patients survived without 
evicerr of ischemia. 

(Asca Surg 112:981-986, 1977) 


w William Osler, in “The Gulstonian Lectures on M alig- 
nant Endocarditis” in 1885, introduced tke term 
“myecic aneurysm" to describe those aneurysms caused 
by empolization of organisms from bacterial endcearditis 
to @ peripheral vessel, with subsequent destruction of the 
vessel wall, aneurysm formation, and rupture. Crane; in 
1937. esed the term “primary mycotic aneurysm” :o refer 
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to mycotic aneurysms occurring in the absence of overt 
sepsis. The term “secondary mycotic aneurysm” was 
applied to aneurysms resulting from intravascular infec- 
tion or caused by direct extension of a septic focus into an 
adjacent blood vessel. 

In 1962, Blum and Keefer? suggested the term "eryp- 
togenic” to refer to mycotic aneurysms arising in the 
absence of bacterial endocarditis or overt sepsis, and 
“embolomycotic” to refer to mycotic aneurysms caused by 
mycotic emboli from bacterial endocarditis. In recent 
years, these various classifications, which were based on 
presumed etiology, have become less relevant. Early recog- 
nition and prompt management of the mycotic aneurysm 
itself, regardless of etiology, has assumed greatest impor- 
tance. 

The antibiotic era was followed by a reduction in the 
number ef mycotic aneurysms caused by bacterial endocar- 
ditis. Comcidentally, there has been an increase in the 
number of narcotics addicts who self-administer drugs 
intravenously or intra-arterially under nonsterile eondi- 
tions. Mycotic aneurysm has become a complication of drug 
addiction. The pathogenesis might be direct arterial 
trauma, contiguous infection, mycotic embolism, or 
unknown. 

Five narcotics addicts came to the Los Angeles County- 
University of Southern California Medical Center between 
1969 and 1975 with mycotic aneurysms. The case histories 
of these patients will be summarized in order to discuss the 
cause of the aneurysms, to stress diagnostic findings, and 
to outline management of the lesions (Table). 


REPORT OF CASES 


Case 1.—A 24-year-old heroin addict was admitted to the 
Medicine Service, having noted the sudden appearance of dark 
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Clinical Data 


Patient No. 
 ————————————— MÀ 


1 2 3 4 5 
Swelling Yes Yes Yes Yes No 
Pulsatile mass No Yes No No Yes 


Distal pulses Absent Absen: Absen: Absent 


WBC count, /cu mm 30,800 15,600 ib 16,600 12,300 
Organism Staphylococcus Staphylococcus Staphylococcus Clostridia Staphylococcus 
Artery Femoral Femoral Brachial Brachial Superior mesenteric 
artery 

Rupture Yes Yes Yes Yes Yes 
Surgery Repair; Ligate Ligate Ligate Ligate 

ligate* 
Result Hemorrhage; Below-knee Recovery Recovery Recovery 

recovery* amputation, 

reccvery 





*This patient underwent surgery twice. 





Fig 1.—Case 1. Round, 5- to 10-mm, dark hemorrhagic lesions on Fig 2.—Case 1. False aneurysm at junction of common, superfi- 
toes and plantar aspect of left foot. These lesions appeared seven cial, and orofunda femoral arteries. Profunda branch is occluded 
days prior to any signs or symptoms of local o* systemic and common and proximal superficial femoral arteries are 
infection. narrowec by massive soft tissue swelling. 
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- lesions on his left foot two weeks previously. Fever and a diTusely 
swollen, tender left groin developed one week later, for which his 
prmate physician administered penicillin. 

Physical examination revealed a temperature of 38.8 C, edema, 
incuration of the left groin and medial part of the taiga, groin 
adenopathy, and several dark, hemorrhagic, 5- to 10-mm lesions on 
the toes and sole of his left foot (Fig 1). The hematocr+t level was 
387 and the WBC count, 80,800/cu mm. Parenteral edmimistra- 
tien of cephalothin sodium, methicillin sodium, and kanamycin 
sulfate was begun. Culture of a groin needle aspirat on yielded 


disruption of the femoral artery at the confluence of the superfi- 
cial fempral and profunda arteries. The superficial femoral artery 
was thrembosed, as were all superficial veins and the deep femoral 
vein. Parulent material extended to the knee. The common 
femoral superficial femoral, and profunda femoral arteries were 
ligated, the thigh widely debrided, and multiple catheters placed 
for irrigation. Gram stain revealed clumps of Gram-positive cocci 
and cultare revealed S aureus, coagulase-positive and resistant to 
penicillia only. Blood cultures were negative. | 
The lewer leg was allowed to demarcate, and an open below- 






Staphylococcus aureus, coagulase-positive and resistan- to penicil- knee guillotine amputation performed five days later. Twelve days E 
lin. Blood cultures were negative. after aneputation and following several debridements, the patient — E 
There was no improvement in the patient's condition durimg the was trassferred to a convalescent hospital for prosthesis fitting * 
next three weeks. Repeat aspirations did not yield pus. Methicillin- ^ and reh.bilitation. 18 
related renal failure developed, requiring thrice-weeldy aemodi- Repe-itive needle trauma to the femoral artery and $ 


alysis via a Scribner shunt. Concomitantly, a diffuse mass. thrill, 
and bruit were noted over the left femoral triangle, with (oss of 
pepliteal and pedal pulses. The foot and leg remained warm. A 
diagnosis of mycotic aneurysm of the common femoral artery was 
macie and confirmed by arteriography (Fig 2). 

At surgery, a ruptured false aneurysm at the bifurcation of 
common and profunda femoral arteries was identifiel, with an 
oceuded profunda and patent superficial femoral artery. The 
prcfunda was ligated and the common femoral artery repaired 
pri marily. Culture of the hematoma was negative. One week later, 
spontaneous hemorrhage occurred from the wound. Æt surgery, 
the common femoral artery repair was found to be disrupted. The 
vessel was ligated proximally and distally, and the wound debrided 
arc packed. The leg remained warm and viable. Escherischia coli 


inadvertent bacterial inoculation of the needle tracts led to 
the myeotic aneurysm. The patient continued to inject into 
and further traumatize the area. Due to the extension of 
infection throughout the thigh, the absence of suitable 
autogenous veins for grafts, and the presence of irrevers- 
ible iscaemia of the lower leg, no attempt at vascular 
reconstruction was made, either direct or extra-anatomic. 


Case $.—A 38-year-old heroin addict came to the emergency 
room wi-h a nine-day history of pain and progressive swelling of 
the left .ntecubital fossa following a heroin injection. He had had 
a fever for two days. Physical examination revealed a temperature 
of 39.7 €; a warm, swollen, tender left arm with cellulitis from 
midhumerus to midforearm; and a fluctuant, uleerated mass at the 





= E c A punapea ws B. E mug antecubzal fossa. Incision and drainage of the fluctuant area a 
edem emt ena fenton nen he wound ZUR yielded an infected hematoma Cram sta revealed Gram-positive — 
dis rey j cocci in <lumps and the patient was started on a regimen of s 3 

rod intraverously administered methicillin and intramuscularly pe 

The purpuric lesions of the foot preceded any symptoms _adminis*ered streptomycin. dx 
of systemic infection, but were presumably due to m»cotie Severa hours later, sudden bleeding occurred from the depths of 3 
emboli. There never was evidence of bacterial enódoca-ditis. the wound and then ceased spontaneously. Vascular consultation 


Presumably, bacteria introduced via a contaminated 
needle lodged at the bifureation of common femoral artery, 
w3th subsequent distal embolization, local soft tissue infec- 
tioa, and mycotie aneurysm formation. It is possible, 
although unlikely, that this represents a case of eryp- 
toæenic mycotic aneurysm. Primary repair was unsuccess- 
fui. 


Case 2.—A 54-year-old meperidine addict was acmi-ted to 
hospital with a one-month history of a pulsatile mass in his left 
gren that bled intermittently. Sudden, severe hemormage from 
the mass and paralysis of the leg caused him to seek medical 
atsention. He had been injecting meperidine into his groin vessels 
10 *o 12 times a day, after having sclerosed his supericia! veins 
wila previous injections. 

Physical examination revealed a left thigh that was reddened, 
warm, and massively swollen to below the knee, with sxin ulcera- 
ticar over the femoral triangle and multiple sinuses draining 
purulent material and blood. All pulses were absent in the leg. The 
leg was cold, cyanotic, and mottled below the knee with absent 
metor and sensory function. The hematocrit level was 27% and the 
WSC count, 15,600/cu mm. A diagnosis of ruptured mycotie false 
aneurysm and nonviable lower leg was made and the patient was 
prepared for surgery. Hemorrhage was controlled wita pressure 
and penicillin G potassium, methicillin, and streptomyein sulfate 
were given parenterally. 

Mt surgery, the external liac artery was ligated via am extra- 
pertteneal approach prior to opening the groin. There wes total 
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was obtained. The axillary artery pulse was normal on the affected 
side; however, brachial, radial, and ulnar artery pulses were 
absent. The hand was warm, with normal motor and sensory 
function A diagnosis of ruptured mycotic false aneurysm with 
thrombosis of the brachial artery was made. 

Surgical exploration revealed an infected hematoma with pus 
extendirz through all visible fascial planes from the shoulder to 
midforearm. The brachial artery was disrupted and clotted. It was 
ligated proximally and distally, all necrotic tissue debrided, and 
the wound packed open. Methicillin and streptomycin therapy 
were continued. Cultures of the hematoma revealed S aureus, 
coagulase-positive and sensitive to numerous antibiotics, including 
methicilln and streptomycin. The patient became afebrile within 
48 hours The hand did not become ischemic. The wound was 
debrided daily and covered by a split-thickness skin graft 17 days 
after the initial drainage. When discharged, the patient had a 
warm hend without any claudication. 


The pathogenesis of this mycotic aneurysm was 
presumed to be introduction of bacteria from a nonsterile 
needle mto the soft tissues, with resulting local cellulitis, 
abscess formation, and direct extension into the brachial 
artery, »r possibly due to direct trauma to the artery with 
the nonsterile needle, with false aneurysm formation and 
infectioa. Repair of the brachial artery was not warranted 
because of the viable hand, rich collateral supply around 
the elbow, and the extensive sepsis throughout the tissues 
of the arm. 
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Case 4.—A 3l-year-old drug addict who, at various times, 
injected barbiturates, amphetamines, morphine, heroin, and speed 
into his axillary vessels came to the orthopedic service with a five- 
day history of pain, swelling, and redness of his left arm, and a 
two-day history of fever and chills. Physical examination revealed 
a temperature of 39.4 C and.a left arm swollen to twice normal size 
from axilla to fingers. The axilla was most tender and indurated. 
There were no pulsatile masses. Brachial, radial, and ulnar artery 
pulses were absent. The hand was warm and pink, with intact 
motor and sensory function. The hematocrit level was 38%, the 
WBC count was 16,000/cu mm, and a roentgenogram of the arm 
revealed collections of gas scattered throughout the tissues 
surrounding the proximal one half of the humerus. A diagnosis of 
gas gangrene was made, intravenous penicillin therapy started, 
and the patient prepared for incision and drainage. 

An incision on the medial aspect of the arm entered a cavity 
from which 300 ml of necrotic muscle and pus extruded under 
pressure. Brisk arterial bleeding ensued and a vascular surgery 
consultation was obtained. Exploration of the cavity revealed a 4- 
em ruptured mycotic false aneurysm of the brachial arzery, just 
distal to the profunda branch. The brachial artery was ligated 
poximal and distal to the aneurysm. The hand remained viable. 
Wide incision and debridement from axilla to forearm was carried 
out, and the wound packed open. Gram stain revealed Gram- 
positive rods and culture subsequently confirmed the presence of 
Clostridium bacteria. Blood cultures revealed no bacteria. 

The patient was transferred to a hyperbaric chamber for 
therapy and subsequently returned for wound care and skin 
grafting. Recovery was unremarkable and the hand remained 
warm, without any claudication. 


The mycotic aneurysm was presumed to be due to 
extension of a septic focus in the soft tissues of the axilla to 
the brachial artery, which had also been traumatized by 
needle punctures. The viability of the hand and the 
severity of the sepsis precluded any attempt at vascular 
reconstruction. Due to the absence of a pulsatie mass, 
mycotie aneurysm was not suspected preoperatively. 


Case 5.—A 24-year-old heroin addict was admitted to hospital 
with a one-month history of fever, night sweats, and ankle edema. 
Examination revealed a temperature of 38.8 C, clubbing of the 
fingers, petechiae, ankle edema, mitral insufficiency murmur, 
anemia (hematocrit level, 26%) and leukocytosis (WEC count, 
12,300/cu mm). A blood culture yielded S albus. 

A diagnosis of subacute bacterial endocarditis was made and 
therapy begun with intravenously administered penicillin and 
intramuscularly administered streptomycin. Midabdominal 
eramping pain similar to heroin withdrawal developed three days 
after admission. There was no vomiting or alteration of bowel 
habits. Methadone withdrawal therapy was initiated. Intermittent 
abdominal pain persisted and 18 days after admission, a tender, 
pulsatile, 8 x 8-cm mass was noted to the left of the umbilicus. 
There was no bruit over the mass. B-mode sonar scan demon- 
strated the mass (Fig 3). Superior mesenteric arteriography via a 
right-sided retrograde femoral approach confirmed the presence 
of a 8 x 9-em false aneurysm of the superior mesenteric artery 
(Fig 4). 

At surgery, the superior mesenteric artery was found to be 
ruptured distal to its second jejunal branch, with hemorrhage into 
a 10-cm cavity. The superior mesenteric artery was ligated 
proximally and distally. The small bowel maintained normal color 
and motility. Aerobic and anaerobic cultures taken at surgery 
were negative. The patient’s recovery was complicated by tran- 
sient nonbloody diarrhea, by an episode of right lower extremity 
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deep venous thrombosis on the 20th postoperative day requiring 
anticoagulation therapy, and by a cerebral embolism on the 29th 
postoperative day. Recovery thereafter was uneventful and he was 
transferred to a rehabilitation center 65 days after initial admis- 
sion. 

He was readmitted to this hospital one month later with a 
history of a pulsatile mass in his right groin, present for two 
weeks. Physical examination revealed a 4 x 6-cm pulsatile mass 
over the common femoral artery, with an associated bruit. There 
was no evidence of systemic or localized sepsis. A diagnosis of 
traumatic false aneurysm or possible mycotic aneurysm was made. 
At surgery, a 4 x 5-cm anterior and 2 x 3-cm posterior blood clot- 
filled false aneurysm of the common femoral artery was noted, 
each clot adjacent to a hole in the artery. There was no evidence of 
infection, and Gram stain of the contents did not reveal bacteria. 
The posterior defect was primarily repaired with 5-0 polypropy- 
lene sutures. A velour patch was used to repair the anterior defect 





Fig 3.—Case 5. B-mode transverse sonar scan of abdomen, 6 cm 
above umbilicus, reveals 6-cm, fluid-filled mass in upper right 
portion of scan. Mass is separate from more centrally located 
aorta and vena cava. 


Fig 4.—Case 5. Rupture of superior mesenteric artery into 8 x 9- 
cm false aneurysm (arrow). Superior mesenteric artery distal to 
rupture appears occluded. 
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and avoid narrowing the vessel. Subsequent cultures frem -Fe area 
were negative and the patient’s recovery was uneventful 


The superior mesenteric artery aneurysm was unĝoubt- 
ed y due to an embolus from the bacterial encocaxditis. 
Hed intestinal ischemia occurred following ligation cf the 
superior mesenteric artery, a side-to-side anatomosis 
besween the distal superior mesenteric artery and the 
right common iliac artery would have restored intestinal 
blood flow and avcided use of a vascular graft in a 
cortaminated field. The femoral artery false aneurysm 
was probably relatec to vessel wall damage consequent to 
arteriography. There was no evidence thet sepsis 
cortributed to the formation of the femoral aneirysm. 


COMMENT 


When first described by Osler, mycotic aneurysms were 
thcught to result from bacteria embolizing from the heart 
to a peripheral vessel The emboli lodged in a vase vasorum 
or on an atheromatous plaque and caused rapid septic 
degeneration of the vessel wall, with aneurysm formation 
and rupture.' Subsequently, other etiologies were recog- 
nized, such as pneumocoecal sepsis, salmonella organ sms, 
and, particularly, direct extension of a septic focus such as 
cellulitis or lymphadenitis through an adjacent bleod vessel 
wal.’ Although the advent of antibiotics resulted in a 
decrease in complications from bacterial endocarditis and 
pneumococcal sepsis. other causes of mycotic ameurzsms 
have been identified. These include vascular reconstructive 
procedures, organ transplantation procedures, hemodi- 
alysis shunts, vascular catheterization, urinary tract infec- 
tiom, gonorrhea, osteomyelitis, and penetrating trauma. 

In recent years, aleng with the increased abuse of illicit 
drugs, particularly parenteral mainlining of heroin and 
other narcotics, a broad spectrum of drug-related diseases 
has been identified, including mycotic aneurysm. The 
patiegenesis of such aneurysms in the addict inelides 
direct trauma to the vessel, extension of an adjacent 
inflammatory process, and bacterial endocarditis. These 
mechanisms often cannot be separated from one another. 
These aneurysms commonly occur at sites of needle punc- 
ture, particularly the antecubital fossa and groin Addicts 
may deliberately inject into an artery when superacial 
veirs thrombose, but more commonly such intrz-arterial 
injections occur inadvertently. Cases 2, 3, and 4 represent 
aneirysm formation at the site of narcotic injec-iom, and 

case | may be similar. Narcotics addicts now make Up one 
of tie larger groups of patients with bacterial endoezrditis 
and its various complications, including mycotic sneu- 
rysms. Case 5 illustrates the development of a myeotic 
viseeral artery aneurysm consequent to bacterial emLbo iza- 
tion from the heart. 

Regardless of etiolbgy or mechanism, the evoution of 
the aneurysm from initial sepsis to ultimate rupture is 
extremely rapid and may occur within a week.* Mortzlity 
up to 100% is reported in cases of ruptured mycotic 2ertic 
aneurysms; however, mortality can be markedly reduced if 
the aneurysm can be diagnosed and treated prior to 
rupture. * Basic principles of treatment are tke seme, 
regzrdless of etiology. 
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The elassie signs of a mycotic aneurysm include fever 
associéted with a painful, tender, pulsatile mass adjacent 
to a major blood vessel. Leukocytosis is usually present and 
blood cultures are often positive. Such findings should alert 
one to the likelihood of a mycotic aneurysm in any patient, 
not on y the narcotics addict. There may or may not be an 
associated bruit, thrill, or alteration or loss of distal arterial 
pulses. Such findings invariably confirm the diagnosis of 
mycot& aneurysm. Frequently, associated cellulitis with 
soft tissue swelling and induration may mask the pulsatile 
mass and obscure the correct diagnosis. Such lesions can be 
mistaken for cellulitis, lymphadenitis, or soft tissue 
abscess. and attempts made to obtain pus by needle 
aspirafion or incision and drainage (cases 1, 3, and 4). 
Incision and drainage of such lesions can result in disas- 
trous hemorrhage. A high index of suspicion of all such 
lesions in the extremities, coupled with appropriate arteri- 
ographr, should confirm the diagnosis prior to surgery. 

Myectie aneurysms of visceral vessels are usually not 
palpable and are rarely diagnosed prior to rupture. In the 
narcotiss addict, localized abdominal pain and tenderness 
associaced with fever and leukocytosis, particularly in the 
presenee of bacterial endocarditis, should suggest the 
possibisty of a mycotic aneurysm. A palpable pulsatile 
mass will confirm the diagnosis. Noninvasive B-mode 
echogrephy or computerized tomography can be used to 
define “he mass in suspect cases; however, arteriography 
remains the only test capable of confirming the diagnosis 
and localizing the involved vessel. It should be performed 
in all cases. 

Surg:eal treatment of mycotic aneurysms should not be 
delayec. since danger of rupture is ever-imminent. 
Although mycotic aneurysms have thrombosed and been 
resolved with antibiotic therapy, such expectant therapy is 
not recsmmended. Optimum treatment of mycotic aneu- 
rysms includes parenteral antibiotic therapy, debridement 
of all infected tissue, and restoration of adequate distal 
circulation. Whereas the first two principles can usually be 
achieve, the latter may be impossible in cases of extensive 
soft tissue sepsis. 

As soon as the diagnosis is suspected, antibiotics should 
be admanistered parenterally. The bacteria present in a 
given lesion may vary, depending on pathogenesis, but 
commor:/y the following organisms are found: staphylococ- 
cus, streptococcus, pneumococcus, enterococcus, salmonella, 
and gomococcus. Staphylococcus is most common in the 
addict. Initial antibiotic coverage must be empirical and 
give brcad-spectrum coverage, with specific inclusion of an 
antistaphylococcal agent. Subsequent antibiotic coverage 
can be specific, based on isolation of bacteria from blood or 
tissues. Coverage should be continued well into the postop- 
erative period, until all evidence of systemic and local 
sepsis is eliminated. Six weeks of postoperative antibiotic 
therapy has been advised.’ 

Surgieal treatment is initially directed to control of 
hemorrkage, then debridement of all necrotie tissue, and 
last to restoration of circulation. Ligation of the involved 
vessel proximal and distal to the aneurysm will control 
bleeding and should prevent future hemorrhage. Debride- 
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ment should encompass all necrotic tissue and infected 
hematomas. Attempts to totally excise the involved aneu- 
rysm wall may result in severe hemorrhage from adjacent 
veins. The wound should be packed open and healing 
allowed to begin by secondary intention. Delayed closure, 
with or without skin grafting, may be subsequently 
employed. 

Controversy exists regarding the advisability of at- 
tempting to restore vascular continuity, partievlarly in 
patients with obvious ischemia resulting from blood vessel 
ligation. Extra-anatomic bypass grafts are often used to 
replace infected vascular grafts after reconstructive 
surgery. Suceessful use of such bypass requires placement 
of the graft in noninfected tissue planes."*" The usual 
extension of infection into all tissue planes surrounding 
the mycotic aneurysm in the narcotic addict invariably 
precludes finding a noninfected tissue plane in which to 
place a graft. Prior to consideration of a synthetic graft, 


primary repair of the vessel or repair with autogenous vein 


should be considered. Use of autogenous tissue is superior 
in contaminated areas. Anderson et al" reported that 
seven of nine patients with mycotic aneurysms who had 
vascular continuity restored had recurrence of hemorrhage 


_ or sepsis within one week, with death of two patierts. They 


advocate ligation and drainage without reconstruction. 
Their unsatisfactory results with repair have been shared 
by others.* '*'* 

The excellent results obtained with ligation and drain- 


age indicate that it is the procedure of choice in all patients 
without obvious distal ischemia. It most effectively elimi- 
nates the danger of immediate or delayed hemorrhage and 
provides for open drainage of infected tissues. Irrevers- 
ible ischemia consequent to ligation of such infected 
vessels is uncommon and may be related to the develop- 
ment of adequate collateral circulation while the aneurysm 
evolved.*'? Second-look operations to evaluate the degree 
of bowel ischemia or resect necrotic bowel have been 
advocated following ligation of mycotic superior mesenter- 
ic artery aneurysms, rather than attempt vascular recon- 
struction with possible delayed hemorrhage and death." 
Other authors have, however, reported favorable results 
following vascular reconstruction. ' 

It is apparent that each case must be individualized and 
carefully evaluated to determine if the effects of the 
ischemia may place the patient’s life in jeopardy, in which 
case reconstruction may be appropriate. Otherwise, the 
excellent results obtained by ligation and drainage, even 
with the occasional necessity to amputate an ischemic limb, 
make it the appropriate treatment for the surgical 
management of mycotic aneurysms. 


Nonproprietary Name and 
Trademark of Drug 


Cephalothin sodium —Kefl?n. 
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An Enigma 


Jack H. M. Kwaan, MD, John E. Connolly, MD 


* Fifteen patients with peripheral atheroembolism were 
studied and followed up for from one to three years. Clinical 
recognition of this condition is often masked by its eusive 
presentation. Foot pain may be the very earliest symptom. 
Transient presentation is en important feature. Eventually gan- 
grene develops in the toes. Ankle pulses are present cn physical 
examination. Both aortography showing proximal ulcerative 
plaques and digital arterograms revealing the sharp cutoff 
pattern of an arterial embolus provide diagnostic confirmation. 
The results of treatment were satisfactory in all instances 


following aortoiliac endarterectomy or Dacron graft interposi- 


tion. In five patients with cangrenous changes, toe ampuration 
was necessary. . 
(Arch Surg 112:987-990, 1977) 


Ithough atheromatous embolization to the extremities 


is an established pathological entity, clinical reeogni- 
tien of this condition has been hampered by the ill-cefined 
symptoms and inconspicuous signs. The clinician’s suspi- - 
cien is aroused if the embolic source originated from 
m gration of debris within a known aneurysm or iatrogenic ; 
segaration of loose fragments during arterial catheteriza- 
tien. However, when embolization to the extremities - 
follows spontaneous detachment of an occult uleerative 
arterial plaque, the diagnosis becomes especially chalieng- : 
ing, as the clinical presentation does not often conform n to y 


any standard pattern. 
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Peripheral Atheroembolism | 


A study of 15 patients with spontaneous atheroembolism 
to the lower extremities is the subject of this report. An 


effort was made to identify the distinguishing features of 


this disorder, since early establishment of the correct 
diagnosis will permit prompt eradication of the embolie 
source and, perhaps, the cure of a surgicany correctable 
conditien. | 


SUBJECTS AND METHODS 


The records of 15 patients with lower extremity atheroembolism 
were reviewed. There were 14 men and one woman, with an age 
range of 48 to 62 years (mean, 58). All of the patients had a past 
history of cigarette smoking of at least 15 years’ ’ duration. None of 
the patients. had documented myocardial infarction or cardiac 
arrythmia, nor w as there any record of. diabetes mellitus. Three 
patients had undergone previous carotid | endarterectomy for 


transient ischemic attacks, with relief of symptoms. 


Aching and discomfort of the affected extremity occurred in all 
15 patients. Six patients also had discoloration of the toes, which 
appeared as bluish patches or punctate, hemorrhagic areas. No 
ulcerations were noted. Four patients indicated extremity numb- 
ness as an occasional symptom. Impending or frank gangrene of 
one of the toes was noted in five patients. Systolie blood pressure 
ranged from 120 to 160 mm Hg (mean, 139), and diastolic pressures 
ranged from 85 to 100 mm Hg (mean, 90). The affected lower 
extremities and feet were of normal temperature. Ankle pulses 
were palpable and of normal amplitude bilaterally. 

Two projection aortograms in all patients demonstrated ulcera- 
tive plaques of the infrarenal aorta or the iliac arteries (Fig 1). 
Confirmatory evidence was obtained by digital arteriograms. A 


sharp cutoff pattern clearly defining embolization to the digital 


arteries was shown in all of the patients (Fig 2). 

Surgical treatment was performed immediately on diagnosis. 
At operation, diffuse ulceration with loose atheromatous material 
was found within the abdominal aorta (Fig 3). Aortoiliac endarter- 
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Fig 1—Left, Anteroposterior aortogram showing suggestions of 
central filling defect over aorta. Right, Lateral aortogram confirms 
presence of intraluminal atheromatous material within aorta 
(arrow). 


ectomy was performed in 11 patients. The involved vessels were 
excised and a Dacron graft interposed between the aorta and the 
iliac arteries in the remaining four patients. Because of impending 
or frank gangrene of the toes, two of the endarterectomized 
patients and three of those treated by grafting also underwent 
lumbar sympathectomy on the affected side. 


RESULTS 


There were no hospital deaths. Pulmonary complications 
developed in four patients, and urinary tract infection 
occurred in two others. All resolved with appropriate 
treatment. Toe amputation was necessary in the five 
patients with tissue devitalization. All of the patients 
experienced symptomatic relief over a follow-up period of 
from one to three years. One patient, however, died of 
coronary thrombosis 21% years following the endarterecto- 
my procedure. Another patient required laparotomy for 
lysis of intestinal adhesions 11% years after surgery. 


COMMENT 


The frequency of atheromatous embolization to the 
lower extremities is not known. While various surveys 
depict an incidence of 1.4% to 3%,” the true figure is 
probably considerably higher. In a detailed review on this 
subject, Gore and Collins? conclusively stated that "sponta- 
neous atheromatous embolization should be regarded as a 
common and not a rare complication of advanced u.cerative 
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atherosclerosis that is so prevalent in the older members of 
the population of the United States." Maurizi et al' 
observed in a collaborating statement that, on the basis of 
necropsy findings, the lower extremities probably have the 
highest incidence of atheromatous emboli. 

The importance of early recognition of peripheral athe- 
roembolism cannot be overemphasized. If undiagnosed, 
progressive arterial occlusion occurs with repeated emboli- 
zation, thus rendering the clinical features indistinguish- 
able from the more commonly encountered arteriosclerotic 
oeclusion -hat affects the larger arteries. 

Atheromatous emboli may take the form of cholesterol 
crystals, f brin and thrombin aggregates, or large, calear- 
eous plaques. Treatment of the patient with large or 
macroatheroemboli was reviewed in a previous report.’ 
Small or microatheroemboli tend to lodge in the termina! or 
digital arteries. Based on a review of our own experience 
and other reports in the literature, the following salient 
features ef microatheroembolism merit special emphasis. 


Clinical Symptoms and Signs 


Symptoms of this condition are variable. Foot pain may 
be the very earliest symptom. The pain has variously been 
described as myalgia, cramps, or aching. Harvey" relates it 
to the “restless leg syndrome” and Perdue's and Smith's: 
descriptive terminology of tender lividity also benefits this 
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(arrow). 


Fig 2.—Ligita! arteriogram defiming sharp cutoff pattern representing embolization 


Fig 3.—Aorta at operation showing loose, atheromatous material and posterior ulcer 


(arrow). 





condition. The transient nature of the attack is alse an 
important feature. Eventually, gangrene of -he toes 
develops, despite the presence of ankle pulses. In centradis- 
tinction, the posterior tibial and dorsalis pedis palses are 
generally weak or absent in arteriosclerotie »cclssive 
disease. 


Diagnostic Studies 


Angiography.— When a patient has distal occlusiv» disease 
as described and aortegraphy outlines ulcerative p aques in 
the aorta and iliac arteries, with no obstruction of -he main 
vessel, microatheroembol: must be suspected as zhe most 
prebable cause. The importance of a lateral projection 
aortogram is specifically stressed. Others' have had the 
sim lar experience of outlining posterior aortic tlecrated 
lesiens in the lateral aortogram where frontal views had 
failed to reveal the abnormality. In addition, th» impor- 
tance of digital arteriograms deserves special meation. In 
eack of our patients, a sharp cutoff pattern strongly 
suggested embolic interruption of the digital arteries, and 
this appears to be confirmatory evidence. 

Muscle Biopsy.-Amother adjunctive measure in the 
con&rmation of the clinical diagnosis of atheroem»ol:sm is 
the use of muscle biopsy. Maurizi et al‘ demonstrated the 
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feasibili-y of microscopic identification of microemboli in 
the vessels of skeletal muscle. Anderson and Richards’ 
reportec abnormal biopsy specimens in a series of 20 
patients The findings were those of reactive inflammation 
during tne acute phase, endothelial and fibroblastic prolif- 
eration luring the intermediate period, and obliterative 
endartentis characterizing the end stages of the disease. 
Carvaja et al'" also reported successful results with this 
technique. Currently, the significance of this diagnostic 
method .s under review at our institution. This may prove 
to be a most important and valuable diagnostic aid. 

The dagnostic dilemma of microatheroembolism and an 
eventua successful outcome after surgical intervention is 
best illustrated by the following two case summaries. 


REPORT OF CASES 


Case 1—A 54-year-old clerical worker had been in excellent 
health un. il the onset of aching in his left foot that he attributed to 
"rheumat sm." He visited an outpatient clinic and pain medication 
was prescribed. For the next two months, the patient experienced 
an interval of symptomatic relief. When the pain reappeared, he 
was seen at our hospital and referred to the neurosurgical section. 
There wa- no clinical evidence of vascular insufficiency and results 
of neurol-gical investigations were normal. However, during the 
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course of his hospitalization, bluish discoloration developed over 
his left big toe and the vascular surgical service was consulted. 
Physical examination at the time revealed all pulses to be palpable 
and normal over both lower extremities. Both feet were warm. 
Abnormal findings were limited to the discoloration of the dorsum 


of the left great toe. An aortogram confirmed the presence of. 
ulceration of the aortic wall and a digital arteriogram showed 
evidence of embolic occlusion. The patient returned to his former 


occupation following successful aortoiliac endarterectomy, and 
continued to be asymptomatic when seen at follow- “up examination 
2!5 years later. 


Case 2.—A 55-year-old housewife, a chronic two-pack-a-day í 


cigarette smoker, was seen in our vascular clinice with the 


bluish discoloration of the left great toe was noted in the cause of a 
subsequent clinic visit. An aortogram and digital arteriograms 


showed findings consistent with an ulcerated aorta and digital 
arterial occlusion of the vessels of her left foot. Gradual relief of | 
J is one of the most common indications for carotid endar- 


symptoms occurred following aortoliac endarterectomy. The 


patient had resumed all her social activities and was in satisfac- 


tory condition when seen one year following her aortic endarter- 
ectomy. ; 


TREATMENT 5 D gone 

Eradication of the embolic source should prevent. pro- | 
gressive arterial occlusion and tissue devitalization from 
further embolization. If the surgeon procrastinates, irre- 


versible changes may occur. In our series, successful 


s Mei 


it 


excision with synthetic graft 


outcome followed aortoiliac endarterectomy or arterial 
interposition. Bypass 
techniques were not employed, as they do not prevent the 


passage of atheromatous material from the source to its 


ultimate destination. Mehigan and Stoney" have advo- 
cated lumbar sympathectomy in addition, to relieve cuta- 


neous ischemia. This did not prove helpful in our five 
patients. Perdue and Smith’ discussed the possible useful- 
ness of heparin sodium and corticosteroids in peripheral 


embolism. No medications were used in our patients. 
We bel eve that awareness of the condition of peripheral 


» atheroembolism should alert the clinician to early diagno- 
complaint of aching and pain over her left calf and foot. The "e 
aching had limited her dancing and social activities. On examina- 
tion, mild varicosities were present over both. lower extremities. | 
Arterial pulses were found to be of normal amplitude bilaterally. | 
Supportive stockings were prescribed for her varicosities. A slight — 


sis. However, delay in treatment may continue to persist 
because of the reluctance to perform major vascular 


procedures on patients with minimal symptoms. Repeated 
 atheroembolism will lead to progressive arterial occlusion 
and subsequent irreversible tissue devitalization. Only a 


decade or two ago, atheroembolism from ulcerative carotid 
plaques was not widely recognized, and yet, at the present 
time, microatheroembolism from such atheromatous areas 


terectomy. It is hoped that the studies presented here will 
increase -he surgeon's index of suspicion and enhance the 
general zppreciation of the condition of peripheral athe- 
roembolism. With more accurate diagnostic aids such as 


digital arteriograms | and muscle biopsy augmenting a 
positive clinical 
. findings, the clinician will be able to proceed with prompt 


history and characteristic physical 
treatment. This should result in either cure or prevention 
of progression of this disease. ord a 
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” 


* We set out to answer the question, "Is the effect of adre- | 


nelsctomy associated with or mediated through the immune 
resoense?” Eleven patients were studied preoperatively and 
postoperatively by in vitro immunologic tests. The assay system 
used included absolute T cell counts, phytohemagglut nir (PHA) 
blastogenesis, leukocyte adherence inhibition (LAI) after contact - 
with 3M potassium chloride breast antigens, and blocking as 


measured in the blastogenesis and LAI assays. Good correlation 


wae found between favorable clinical response to adrenalectomy 
and a rise in the number of absolute T cells, an increase im LAI 
positivity, and a decrease in blocking as measured by LAI 


bleeking assay, but no correlation was seen in PHA Llastsgen- - 
esis assays. The assoc ation of clinical objective respenses and 


improved immune responses is of significance. 
(&rch Surg 112:991-996, 1977) 


t is generally accepted that the immune response is 
depressed in patients with neoplastic disease, and that 
this depression contributes to the biopathogenes s of the 
clin :cal course of cancer. It would appear that immunocom- 
petenee is much less critical where localized tumors are 
corcerned, as these are cften eurable irrespective cf the 
immune state. Various studies have generally berne out. 


this fact, indicating that defective in vivo and in vitro | 


measurable immune indices are not necessarily associated | 
with a fatal outcome. However, once the tumor breaks | 
threagh its local confines, the rate of its progress may w ell | 
depend significantly on the level of the host's immanceom- 
petenee. This fact may be especially important wita breast 
caneer, in which there exist several successful wars of | 


treeting the advanced state of disease. These waysmar be ah 


improved on if one could correiete the specific mode ‘wig 
described əy Potvin et al.' A 0.25-ml (1.5 x 10°/ml) aliquot of the 
; lymphocyte cell suspension was added to a 5-ml plastic tube 
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therapy and the immune state. di a! 

Over the past 18 years, we have gained considerable 
experieace"* with the application of 680 adrenalectomies 
for mesastatic breast carcinoma, which prompted us to 
pose a cuestion, "Is the effect of adrenalectomy associated 
with or mediated through the immunological mechanism?” 


_ or "Is estrogen withdrawal the sole mechanism by which 


adrenalectomy is effectuated?" | 
SUBJECTS AND METHODS 


Eleven patients undergoing adrenalectomy for advanced carei- 


noma of the breast were studied preoperatively and postopera- 


tively fram an immunological as well as clinical status (Table 1). 
The av er-ge age of the patients undergoing adrenalectomy was 52 
years. Tie average disease-free interval was 28 months. All 


patients aad advanced metastatic carcinoma of the breast. One 


responde had an inflammatory carcinoma of the breast. Nine of 
1l paties showed no visceral involvement; of the two patients 


who had visceral involvement, one responded to endocrine abla- 


Hn, ^ : : 21 

The assay systeni need ih measure cell- mediated immunity 
included *-rosetting T cells, phytohemagglutinin (PHA) blasto- 
genesis, leukoe ocyte adherence inhibition assay (LAD, PHA blasto- 
genesis-b ocking assay; and LAI-blocking assay. All assays were 
performe« preoperativ ely ana tw ice posraperadux ely, at one month 


and three months. ight e 


The clinical response was surveyed on a monthly basis, and 


-objective responses recorded. A positive clinical response was 
A defined a. regression of disease in all systems involved, or 
.; stabilizatian of disease for at least six months. - 


4 y A 
re 


E-Rosetting T Cell Assay 


The spontaneous E-rosette assay used in our laboratory is 


containing 0.2 ml of thrice-washed 1% sheep erythrocytes and to 


0.1 ml of human pooled AB serum previously heat-inactivated and 
EA absorbed against an equal volume of washed sheep erythrocytes 
for 30 minutes at 4 C. The preparation was incubated for 15 


minutes a. 37 C, centrifuged at 200 x g for 15 minutes, and 
allowed to stand for one hour at room temperature. All samples 
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j: *Immune responses were measured preoperatively and postoperatively at one and three months in most instances. 

p tPHA indicates phytohemagglutinin; LAI, leukocyte adhererce inhibition assay. 

B Blocking index of blastogenesis = mean counts per minute (cpm) in autologous serum/mean cpm in control serum; a blocking index of 0.7 or less was 
E considered blocking-factor positive. 

f §Blocking index = 96 LAI of sample preincubated with test serum /% LAI of sample preincubated without serum; a blocking index of less than 0.3 
i indicated a positive blocking factor. 

f | | 

E were stored overnight at 4 C without changes in percent atmosphere at 37 C for 48 hours; 0.25 „Ci of idoxuridine I 125 were 
5 E-rosettes. Percent T cells were recorded and the absolute number added to each well 18 hours prior to termination of cultures. The 
S per cubic millimeter assessed. multiple zutomated sample harvester unit was used to harvest the 
"d cells on tbe cells on the filter strip. Filter circles were counted in an 
ts PHA Blastogenesis and Blocking Assay automatic gamma counter, and radioactivity was expressed as 
ba: Blastogenesis was performed similarly to the procedure of counts pe minute (cpm) and corrected for radioisotope delay. The 


YF. 


mean cpm + SE was calculated in each quadruplicate sample. 
The blecking index (BI) was calculated as follows: BI = mean 
cpm maximum in autologous serum/mean cpm maximum in 


Ax 


Thurman et al^ Lymphocytes were separated using diatrizoate 
sodium discontinuous gradient. Lymphocytes were further washed 


ANTES 
Wr. 
» 


ki and resuspended in RPMI 1640 medium containing 20% human AB 
$ serum, 50 ug/ml of penicillin G potassium, 50 ug/ml of strepto- control serum. A blocking index of 0.7 or less was considered PHA 
Es mycin sulfate, 0.2% amphotericin B, 2 mM levoglutamide, and blastogeresis-blocking factors-positive. 


»4.* Vx 
AME RSS 


0.05 mM N-2-hydroxyethylpiperazine-N’-2-ethanesulfonie acid 
(HEPES) buffer. 

Phytohemagglutinin P (T cell mitogen) was diluted to 6.25, 12.5, 
25, and 50 pg/ml in RPMI medium. Fifty microliters of diluted 
PHA were added to wells, followed by 50 pl of donor cells at a 
concentration of 2 x 10" cells per milliliter in RPMI 1640 medium, 
supplemented with 20% human AB serum; 1 x 10° cells were added 
to each of four replicate wells at each concentration of PHA, and to 
wells without PHA. Cultures were incubated in 5% carbon dioxide 


992 Arch Surg—Vol 112, Aug 1977 





A re his, » PE MN 


Leukocyte Adherence Inhibition Assay 


The procedure being used was a refined modification of a 
technique described by Halliday et al^ and Halliday and Miller. 
Our experience with the LAI assays has been summarized in a 
previous publication“: briefly, the blood was collected in sterile, 
disposab e syringes with nonpreservative heparin sodium, 5 units/ 
ml of blood and erythrocytes sedimented with gelatin solution 
(special intravenous). Leukocytes were obtained, washed, and 


Adrenalectomy for Breast Carcinoma—Yonemoto et al 





De d 
f. 


E 





FONTES Fy ` 
obl r bc 
AS ve pP ps" " 


Mus Uem 
"t + (9 


&justed to a final concentration of 2 x 10° cells per militer in 
E?MI 1640 medium. Antigen in medium was addec tc make a 
fxrai concentration of 200 ug. Duplicate mixtures we-e made for 
exch combination and were randomized and coded by another 
person. 

Mixtures were incubated at 37 C for 30 minutes. After one-hour 
incubation in 5% carbon dioxide at 37 C, the mi»ture: were 
insreduced into hemocytometer chambers. One hemoeytemeter 
(wath two sides or chambers) was used for each tube ard when 
filed, was incubated in a humid atmosphere at 37 C sor approxi- 
mately 60 minutes, and then the nucleated cells were counted 
microscopically at x 400 magnification in a predetermined pattern 
o squares. Hemocytcmeters were returned to a humid atmo- 
spaere at room temperature after counting, to prevert drying. 

After all the hemocytometers had been counted, the cover slips 
ware removed by flotztion. The adherent cells remairing »n the 
slides were counted in the same squares as used previously. The 
percentage of adherert cells for each square (16 determinations 
fer each replicate of each mixture) was then cabulat»d by 
camparing the preimmersion counts with the pos-immersion 
ca nts. Mean adherent percentage and standard error were-calcu- 
lated for each sample, ard the statistical significance ef the 
ecriparison between tumor antigen and its paired nome! tissue 
artigen was determined by the Student t test with zxequal 
variance. A value of .01 was considered significant. 


Table 2.—Change in T Cell Counts* 


Adrenalectomy 


r 


T celis/cu mm Responders Nonresponde-s 


increase 
Decrease 
No change 


"P = .033. 


Table 3.—Results of LAI and LAI Blocking Assays* 
Adrenalectomy 


Responders Nonresponcess 


LA! statust 
Positive 


Negative 
LAI blockingt 
Positive 


*_sukocyte adherence inhibition. 

T? = .084. Positive indicates a conversion from a negative te a »csitive 
respense, or the response remained positive; negative indicates a canver- 
sior from a positive to a megative response, or the response remained 
negative. 

I? = .065 (9/11). Positive indicates a conversion from a pesitive to a 
negative blocking, or the blocking remained positive; negative ndicates a 
conwersion from a negative to & positive blocking, or blockinc remained 

 negarive. 





Gisease 
Stage 


i 
ii 13/51 (25.5%) 
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Table 4.—Depressed Incorporation of Idoxuridine 1 125 Into Lymphocyte: of Breast Cancer Patients and Stage of Disease 


No. of Samples With Depressed 
Incorporation /No. of Samples Studied 


| 7/30 (23.3%) 6/16 (37.5%) 
12/34 (35.3%) 9/19 (47.4%) 








LAI-Blocking Assay 


A voume of 0.4 ml of leukocyte suspension (2 x 10'/ml) was 
transferred to 50-ml plastic tubes and incubated with and without 
(0.1 ml)autologous and allogeneic test sera from cancer patients in 
a 5% e.rbon dioxide incubator. The tubes were shaken gently 
every ten minutes. After one hour of incubation, cell suspension 
was brcaght up to 50 ml in RPMI 1640 media and centrifuged at 
150 x g for five minutes, and the supernatant was discarded. 
Then, 5 ml of RPMI 1640 media was added, and the cell suspension 
centrifuged again at 150 x g for five minutes and adjusted to a 
cell conventration of 2 x 10'/ml with RPMI 1640 media. The cell 
suspenson prepared by the preincubation of serum was incubated 
with control and tumor potassium chloride extracts using our 
standard LAI method. Blocking factors were evaluated by noting 
the diffrence between the sample incubated with and without 
serum from cancer patients. Blocking was expressed as follows: 
BI = % LAI of sample preincubated with test serum/% LAI of 
sample »reincubated without serum. A blocking index of less than 
0.3 indicates blocking factors in the serum. 


Tumor Antigen Preparation 


Antig=ns were prepared in this laboratory using the 3M potas- 
sium ehoride extraction method as described by Meltzer et al”: 
briefly, fve parts of 3M potassium chloride were added to one part 
of fresh breast cancer or normal breast tissue from the same 
patient at 4 C. The tissue was homogenized in a blender for 30 
seconds and stirred for 18 to 24 hours at 4 C. The extract was 
centrifuged at 40,000 g for one hour, dialyzed two times against 
10x volume phosphate-buffered saline, and again centrifuged, 
and ther concentrated by ultrafiltration. Aliquots were stored at 
concentrations ranging from 15 to 40 mg/ml at —90 C. Antigenie 


extracts were individually prepared. The protein content of each - 


extract was determined by the Lowry method. We reported that 
optimal antigen concentration was 200 ug/ml in this assay." The 
two mos active and specific breast cancer extracts were selected 
and utilized for all LAI assays and the blocking assays. Normal 
breast tissue extracts from the same two patients were adjusted to 
a proteir concentration of 200 ug/ml and used as a control. 


RESULTS 


Elevea patients were studied in depth before endocrine 
ablation and one and three months following surgery. One 
responded to endocrine ablation. Seven patients were 
characterized as having a positive clinical response to 
adrenalectomy as evidenced by regression of measurable 
disease. Regression in all patients was at least throughout 
the course of the immunologic testing program, which was 
usually taree months and in some instances extended to six 
months. All of the clinical responses but one lasted for six 
months ər longer. All but one patient received no other 
treatment for six months. That patient received chemo- 
therapy hortly after surgery. Four patients had no clinical 
response to adrenalectomy and had progression of measur- 
able disease (Table 1). 


No. of Patients With Depressed 
Incorporation /No. of Patients Studied 


9/25 (3696) 
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Percent and absolute counts of E-rosetting lymphocyte 
(T cells) were measured in all patients. In our laboratory, a 
depressed count was defined as number of T cells less than 
0.6 x 10°/cu mm. It is interesting to point out that only one 


patient had measurable evidence of T cell depression prior. 


to adrenalectomy; however, when one compares postopera- 


_ tive and preoperative absolute T cell levels for each patient 


and relates these to the clinieal response, one sees a high 
correlation. Six patients who had rises in their T cell levels 


had a positive response to adrenalectomy. Three patients 


who had falls in their absolute T cell levels failed to have a 
positive response to adrenalectomy. In two patients, abso- 
lute T cell levels and clinical response did not correlate 
(Table 2). 

The results for PHA blastogenesis testing were as 
follows: lymphocyte incorporation of idoxyuridine I 125 
held no correlation with clinical response to adrenalectomy. 
When the blocking assay was performed using both auto- 
logous and control serums to look for evidence of blocking 
factors, no correlation was found between the appearance 
or disappearance of blocking factors and clinical response 
to adrenalectomy. 

The following results were obtained when monitoring 
the leukocyte adherence inhibition (LAI) assay: An appro- 
priate immunologic response to adrenalectomy suczess was 
when a patient started out with a negative LAI response 
and then the response became positive, or started out with 


a positive LAI response and continued to maintain a 


positive state. An appropriate immunologic response to 
adrenalectomy failure was when the patient started out 
with a positive LAI response and ended up with a negative 
response, or started out with a negative response and it 
stayed negative. Six patients who responded to adrenalec- 
tomy either started out with a negative response and it 
became positive, or started out with a positive response 
and it remained positive. Three patients who fai ed adre- 
nalectomy started out positive and ended up negative, or 
started out negative and stayed negative. In the remaining 
two patients, no correlation between LAI assay and adre- 
nalectomy response could be established (Table 3). 

The results of the LAI blocking assay were as follows: 
the mean percent LAI difference between contrcl extract 
and breast LAI blocking index = cancer extract of leuko- 
cyte samples preincubated with test serum mean percent 
LAI difference between control extract and breast cancer 
extract of leukocyte samples preincubated with no 
serum. 

A value of less than 0.3 was considered evidence of 
positive blocking in our laboratory. The appropriate immu- 
nologie response to adrenalectomy success was evidence of 
blocking before surgery but none after surgery, or no 
blocking prior to or after surgery. The appropriate immu- 


. nologie response to adrenalectomy failure was the develop- 


ment of blocking or maintaining blocking after surgery. 
Correlations were as follows: Five patients who converted 


. from a positive to a negative blocking response following 


surgery, or whose response stayed negative following 
surgery, had positive clinical responses to adrenalectomy. 
In four patients who had blocking factors before surgery 
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and still Fad them after surgery, adrenalectomy failed. 
Two patients had no correlation between blocking and 
clinical response (Table 4). 


COMMENT 


Endocrine ablation is a well accepted mode of treatment 
for metastatic breast cancer. The mechanisms by which 
responders benefit have never been elucidated. Recently, 
with the advent of the discovery of estrogen receptors, it is 
apparent that tumor hormone interaction on a surface-to- 
surface basis is necessary for hormonal-dependent tumor 
growth. It ean be visualized that removal of the hormone- 
tumor cell interaction would cause tumor demise. However, 
the role tae immune response plays in this system has 
never been commented on. We set out to attempt to answer 
the question, "Is effective response to adrenalectomy 
mediated through the immunological mechanism?" The 
sample size that we used consisted of 11 patients; the 
average age at adrenalectomy and the disease-free 
interval was comparable to our large series of 680 
patients.” 

Rosette-forming T cells have been used by several 
investigators to evaluate the immune response of breast 
cancer pa-ients. This population of lymphocytes is consid- 
ered to play an important role in cell-mediated immunity. 
Keller et al" studied the T lymphocyte samples and 
peripheral blood of 47 patients with cancer of the breast, 
and comoared this with 36 individuals with benign 
mammarr lesions and 33 matched normal controls. They 
found decreased T cell levels in patients who had malig- 
nant disease of the breast. They were able to correlate 
stage of breast cancer with T cell level. However, Nemoto 
et al" studied 47 patients and found a decrease in rosette- 
forming ells only in terminally ill patients. Stein et al" 
saw tumor dissemination present before significant 
depression of T cell levels occurred. Thus, they concluded on 
the basis of this and other immune responses that tumor 
dissemination preceded a decrease in general immunocom- 
petence. Our overall studies show T lymphocyte depression 
in breast cancer patients to be high only in stage III 
patients, ie, 41.5%. 

In these 11 patients, only one patient showed absolute 
depressicn of T cells at the time of surgery. This mar be 
because we perform adrenalectomy at relatively early 
stages of metastatic disease. What we did see was a very 
high correlation between a rise or fall of absolute T cell 
levels and the response to adrenalectomy. Since this was 
seen at t mes before objective evidence of clinical respense 
was present, this could be taken as the first piece of 
evidence that some aspect of the immune response is 
important in establishing a clinical response to adrenalec- 
tomy. 

Lymphocyte transformation has been used by various 
investigators to measure the immune state in breast 
cancer patients. Whittaker et al" studied lymphocyte 
transformation rates in patients early in advanced or 
recurrent cancer and matched these with controls and 
patients who had benign breast disease. They showed that 
transformation rates were decreased only with patients 
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who had advanced cancer. In our overall studies, we 
generally showed poor correlation between the inecrpora- 
tie» of idoxuridine inte lymphocytes both immediately 
. prerastectomy and postmastectomy and also when corre- 
latec with the extent of disease (Table 4). 

‘This same lack of correlation in blastogenesis wes seen 
when these 11 patients were compared before anc after 


 adrenalectomy with respect to clinieal respomse. This 


may be due in part to the inherent nature of this essay, 
since it is not an easily reproducible assay, and this may be 
refeeted in our results. Catalona et al" alse showed 
varizbility of this assay in different tumor systems. 

The leukocyte adherence inhibition assay has recently 
beer used by investigators to measure in vitro eviderce of 
tumer-specific immunity. Sensitized leukocytes ose their 
preperties for adherence to glass on a second exposure to 
spee-fie antigens. Recent.y, Manti et al'^ have used the LAI 
assay to detect the cell-mediated immune (CMI) response 
to timor antigens of human breast adenocarcinoma. 
Perisheral blood lymphocytes from 123 out of 162 patients 
wih breast cancer showed marked LAI. Forty-eight sut of 
50 with stage I cancers were positive, whereas only 22 out 
of £7 with widespread disease demonstrated an LAI 
response. When using 3M potassium chloride antigen 
preparations at an antigen concentration of 200 ag of 
pretsin, we were able to show 42 patients positive out of 66 
breast cancer patients. 

We were also able to demonstrate specificity shewing 
that the same patients responded only minimally t5 colon 
camcor and melanoma antigen extracts. We believe taat the 
LAl-assay can be used as an in vitro correlate of CMI. Six 
patients either converted from negative LAI respense to 


- pesi-ive LAI response following adrenalectomy, or stayed 


LAI positive. Since loss of LAI positivity has been seen in 
advancing disease, we take this to mean a positive rmmu- 
nooeical response to adrenalectomy, another pieee of 
ey dence that the immune system is involved in responding 
pacients. 

There is an increasing body of evidence buikiirg that 
sera from patients with growing tumors can block im vitro 
assays of cell-mediated immunity. Cochran et a`“ studied 
cancer patient sera by leukocyte migration imnkioition 
assay. Sera from 38 of 89 melanoma patients inhibited the 
mation of autologous leukocytes, but only three of 43 
sera samples from control donors were inhibitory. Hell- 
strom et al" demonstrated blocking activity wita ten 
malgnant melanoma patients’ serum in cell-mediated 
immunity cytotoxicity assays. 

Parthermore, it has been suggested that the measure- 
mert of the serum blocking factor may be of value ‘n the 
desetion of residual tumor following primary surgical 
excision. There is some evidence to suggest that less of 
seram blocking factor oecurs in patients with ar expected 
goor prognosis. Brae" was able to demonstrate this in mice 
in tae B16 melanoma using a cytotoxicity assay end the 
LAI assay. He showed that a unit of serum blocking ‘actor 
may be a useful monitor of residual tumor. 

Hellstrom et al^ demonstrated in malignant nelenoma 
patients that cell-mediated immunity was higher in those 
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with nc clinical disease, and serum blocking activity. was X $ 5 


lower. They also showed serum blocking activity to be high ig 
in patients with a large tumor burden. They demonstrated 


that the disappearance of blocking serum activity was : 


associated with clinical improvement. Vetto et al were 


able to demonstrate serum blocking factors inhibiting . 


lympho-yte transformation to nonspecific mitogens such 
as PHA. When the nonresponding lymphocytes were 
washed and cultured in normal serum, they were able to 
exhibit a normal level of transformation. In following up 
patients undergoing immunotherapy with various agents 
such as BCG and Transfer Factor, they found good corre- 
lation »etween a deteriorating clinical status and the 
presence of a blocking factor. 

The blocking assays in this study showed Wem 


results. The blocking in the blastogenesis assay lacked i w 
correlation with the clinical state or response to adrenalec- — 


tomy. Eowever, our LAI blocking assay gave good correla- 
tion as an immune indicator in the study of response to 
adrenaectomy. Five patients who converted to a state of 
no bloczing activity or had no blocking activity during the 
study responded to adrenalectomy. Four patients in whom 


blocking developed during the course of the experiment or- 


who mzintained the blocking factors failed adrenalectomy 
and their disease progressed. Only two patients showed no 
correla ion. This represents another piece of evidence that 
the immune system is involved in the success or failure of 
adrenaectomy. 

Altheugh blocking factors observed in the in vitro assays 
are presumed to be associated with antigen-antibody 
complexes, in our mastectomy patients we have evidence 
sugges ing excess antigen as the cause of increased 
blocking activities. This premise was based on the follow- 


ing observation: when mastectomy patients were studied 


prior tc and following mastectomy at varying intervals, the 
blocking factor was present in 46% of preoperative 
patients, 85% at one week, 30% at one to three months, and 
20% in patients with no evidence of disease who survived 
beyond five years. 

Thé fact that high blocking was noted at one week 
postoperatively is suggestive that exeessive antigen 
released during surgery may be a contributing element in 
the phenomenon. Baldwin et al” demonstrated in a rat 
hepatoma model that an optimal antigen concentration 
was required for maximal blocking effect in the cell- 
mediated cytotoxicity system. It is conceivable that in our 
LAI bwcking, such optimal antigen concentration was 
operational to induce the blocking phenomenon. With the 
reduction of tumor burden after endocrine ablation, it is 
plausil:e to postulate that the reduction in “excess anti- 
gen” led to less blocking. 

This study represents the first attempt to our knowledge 
to correlate and implicate the immune system in suecess or 
failure of endocrine ablation. The study only included 11 
patienss. The T cell assay shows a significant difference 
(P < .5) between responders and nonresponders, but none 
of the ether immune indices show a P value of less than .05, 
although several are very close. We plan to include more 
patients to attempt to gain statistical significance. 
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However, on the basis of these studies, we can draw some 
conclusions. In measuring T cell rosettes, a rise or fall of 
absolute T cell levels tends to correlate with the response to 
adrenalectomy. When measuring lymphocyte response to 
3M potassium chloride breast cancer antigens, conversion 
of patients to an LAI-positive or the maintenance of an 
LAI-positive state tends to correlate with a positive 
response to adrenalectomy. In the LAI-blocking assay, the 
loss of blocking or maintenance of a negative blocking 


state correlates with a positive response to adrenalectomy. 
The development of blocking or the maintenance of a 
positive blocking state correlates with the failure of adre- 
nalectomy. Finally, the response to ud gece is asso- ia} 


eiated with immunological mechanisms. - 


y 


This work was partially supported by the CNN L. Barats Cancer 


Research ‘Fund. Michael Lockwood, Deborah Harriot, and James A. Reca- 
baren provided technical assistance. 


Nonproprietary Names and Trademarks of Drugs : 


Amphotericin B—Fungizone. 
Idoxuridine—Dendrid, ore Storil. 
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Original Articles 


Case Report and Review of the Literature 





Adenocarcinoma in the Columnar-Lined 
(Barrett) Esophagus 


Gary D. Poleynard, MD; Alan T. Marty, MD; William B. Birnoaum, MD; Lawreace E. Nelson, MD; Richard R. O'Reilly, MD 


© As of 1975, forty-nine cases of adenocarcinoma arising in 
the celumnar-lined lower esophagus (CLLE) were reported in the 
literature. We add three more cases, including the youngest male 
to our knowledge. All survived esophagogastrectomy and racio- 
therapy, but each had metastatic disease and a guarded progno- 
sis. Review of the literature revealed a male/female ratio cf 3:1 
for this disorder with a mean age for men of 53 years, less than 
that tor women, (61 years). Columnar-lined lower esophagus is 
seen in up to 11% of patients with reflux esophagitis and 
probably does not regress, once present. Adenocarcinoma later 
develops in 2.4% to 8.5%. The CLLE is not rare and should be 


- followed up as carefully as any other premalignant lesion. 


(Arch Surg 112:997-1000, 1977) 


rimary adenocarcinoma arising in Barrett’s esophagas 

. may be more common than previously realized. Sinze 
Barrett's original description of the columnar lined lower 
esophagus (CLLE) in 1950, only 29 cases of adenecarci- 
noma arising within it had been reported as of tke last 


major review in 1973.^' Since then, 18 more cases have 


been reported in the literature.^*' We have recent y 
treated three such patients over a five-month period, 
including to our knowledge the youngest reported mzle (25 
years cf age). Review of the literature and presentation cf 
our cases will emphasize the premalignant nature anc close 
follow-3p required of this abnorma! epithelium. 
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REPORT OF CASES 


CasE 1.—A 25-year-old man entered the hospital in December 
1976 for e-aluation of mild dysphagia of two months' duration, 
casually m-ntioned during a routine physical examination on his 
separation ‘rom the US Marine Corps. A vague history consistent 
with mode*ate gastroesophageal reflux was obtained. Physical 
examination was unremarkable. The barium swallow (Fig 1) 
revealed a sliding hiatal hernia and a midesophageal stricture 
suggestive of carcinoma. Fiberoptic endoscopy and biopsy 
confirmed tae presence of adenocarcinoma and CLLE. The patient 
underwent near-total esophagectomy and cervical esophagogas- 
trostomy. Att surgery, the esophagus was adherent to the aorta in 
the region of the tumor, and both celiac and para-esophageal 
lymph nodes were found to be positive for adenocarcinoma. The 
liver was unenvolved, Evaluation of the resected specimen revealed 
a CLLE wit : adenocarcinoma arising within it. The proximal 1 em 
and distal 3 cm of the CLLE were not involved (Fig 2). Postoper- 
atively, a cervical fistula developed that responded to conservative 
managemerx.. The patient was referred for cobalt irradiation. 

Case 2.—/ 47-year-old man entered the hospital in April 1976 
because of a one-month history of chest pain, 9-kg weight loss, and 
melena. He admitted to only occasional pyrosis in the past. 
Physical examination was unremarkable. Barium swallow demon- 
strated a st-icture above the gastroesophageal junction and a 
hiatus hern. Esophagoscopy disclosed columnar epithelium 
beginning at the midesophagus that became ulcerated and friable 
in the distal »art of the esophagus, with a tumor mass above the 
gastroesophageal junction. Biopsy confirmed a columnar-lined 
esophagus and adenocarcinoma. Distal esophagectomy and 
esophagogassrostomy were performed. Pathological examination 
revealed columnar-lined esophagus above and below the tumor. 
The well-differentiated adenocarcinoma extended into but not 
through the esophageal muscle layer. Three of four regional nodes 
and liver biopsy were positive for metastatic disease. The patient 
was referred ‘or cobalt irradiation. 
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. Case 3.—A 54-year-old man entered the hospital in May 1976 
with a four-month history of solid food dysphagia and a 4.5-kg 
weight loss. Physical examination was unremarkable. A barium 
swallow demonstrated a midesophageal stricture with proximal 
dilation. No hiatus hernia was demonstrated. Esophagoscopy 
revealed an abrupt change from normal-appearing squamous 


. epithelium to typical-appearing columnar epithelium in the mid- 


esophagus, and approximately 2 cm below the squamocolumnar 
junction, the esophagus was almost completely occluded by an 
exophytie mass. Biopsy was positive for adenocarciroma and 
columnar epithelium. At surgery, the tumor was found at the 
juncture between the middle and lower one third of the esoph- 
agus and was resected with a 5-cm margin. Pathological 
evaluation confirmed the presence of adenocarcinoma arising 
within a columnar-lined esophagus, with a clear margin of unin- 
volved columnar epithelium above the cardia. The azygos lymph 
node was positive for tumor, and the tumor itself was adherent 
anteriorly to the pericardium. The patient was referred for cobalt 
irradiation. 
COMMENT 


Although the origin of the CLLE was believed to be 
congenital by some, its acquired nature as a response to 
chronic injury by reflux of gastric contents seems estab- 
lished. This is suggested by the almost universal associa- 
tion with hiatus hernia or a patulous gastroesophageal 
junction or both and demonstration of the progressive 
ascent of the columnar lining into areas previously lined by 
squamous epithelium.^ Study of esophageal mucosal 
regeneration'* and enzymatic activity” lend experimental 
support to an acquired origin. 

Naef and Savary'* have noted two types of squamocol- 
umnar junction in the CLLE. Type 1, a linear junction 
usually at the level of the aortic arch, occurs in childhood, 
up to the age of 15. Type 2, an irregular junetion with 
scattered islands of squamous epithelium, is most 
commonly seen in patients aged 50 to 65. Although most 
patients with adenocarcinoma arising in the CLLE are in 
the older age group, the facts that one of our male patients 
had adenocarcinoma at age 24, and that a 23-year-old 
woman has also been described," suggest that both types 
may be premalignant. 

Adenocarcinoma accounts for between 0.8% and 10%° of 
esophageal cancer. There is an increased incidence of 
carcinoma of the esophagus in association with hiatus 
hernia, with the vast majority being adenocarcinoma." As 
CLLE occurs in up to 11.3% of patients with peptic 
esophagitis undergoing esophagoscopy," and adenocarci- 
noma occurs in 2.4%” to 8.5%" of this group, the propensity 
for malignant degeneration is readily appreciated. 

In this review of the literature to date on carcinoma of 
the esophagus arising in the CLLE, 52 cases, including our 
own three, were discovered; all were adenocarcinoma 
except for one. As noted by Naef et al," the diagnosis of 
adenocarcinoma of the esophagus in the CLLE must deal 
with several possibilities. Adenocarcinoma involving any 
of the cardia and ascending to involve the lower esophagus, 
even a CLLE, must be considered gastric carcinoma, and as 
such were excluded from this review. 

Adenocarcinoma may also arise in the CLLE with a 
distinct margin of uninvolved columnar-lined esophagus 
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above the eardia. Finally, adenocarcinoma may arise in the 
CLLE and extend down to the cardia, making it difficult to 
separate tais carcinoma from that of gastric origin. Of the 
52 cases reviewed, 16%*7-™ fell into this latter group but 
were included in this series as we believed that the cardia 
was clearly not involved. The remaining 36,55 *'* jn- 
cluding our own three, had clearly defined columnar 
epithelium between the tumor and gastroesophageal junc- 
tion. The male/female ratio was approximately 3:1, with a 
mean age for men of 53 years (range, 24 to 82), less than 
that for vomen, 61 years (range, 23 to 71). 

The presenting symptoms of patients with CLLE, with 
or withott carcinoma, are nonspecific, reflecting gastro- 
esophageal reflux and its complications." The radiologic 
findings of the CLLE include a patulous esophagogastric 
junction, a sliding hiatal hernia of varying size, and a 
strieture usually involving the midesophageal region. An 
additional finding that is sometimes present is an ulcera- 
tion of che esophagus. If the ulceration is below the 
squamocolumnar juncture, it is referred to as a Barrett's 


ulcer.'* When all of the above findings are demonstrated on > 


a radiolozic examination, the diagnosis should be strongly 
suspected. However, in many cases only one or more of 
these findings can be demonstrated, and in some cases no 
radiologic findings are identified. Esophageal motility, 
cineroentgenography, ph, and esophageal potential differ- 
ence mcnitoring have assisted in the diagnosis of the 
CLLE. As gastric mucosa actively concentrates sodium 
pertechretate Tc 99m, scintigraphs using sodium pertech- 
netate Tc 99m have been shown to be useful as a noninva- 
sive method of identifying the CLLE.*" Esophagoscopy can 
readily dentify this epithelium and provide confirmation 
through biopsy. 

Although the CLLE does not regress following adequate 
antireflax measures, higher extension to involve more 
esophagus appears to be prevented. As several of the 
cases of adenocarcinoma reviewed occurred in patients who 
had undergone hiatus hernia repair, including fundoplica- 
tion, as many as nine years earlier,**'*'' we agree with 
Schafer*' that patients with a CLLE should be followed up 
at regular intervals with barium swallow examination, 
esophagoscopy, biopsy, and cytological evaluation. 

Carc noma of the esophagus arising in the CLLE can 
follow a wide spectrum of radiologie presentations. The 
classic findings of a carcinoma of the esophagus, as noted 
in case 1, presents little problem in diagnosis. However, 
when -he only visualized abnormality is stricture itself, 
definit.ve diagnosis on the roentgenographic examination 
is not possible. At esophagoscopy, the finding of a stricture 
located below the transition from squamous to columnar 
epithe ium suggests carcinoma, as benign strictures occur 
in the junctional area and not in the columnar epithelium.’ 
Cytolegy as well as directed biopsy should be performed, 
since a higher yield of positive diagnosis of carcinoma can 
be obtained than with biopsies alone.*'" 

Most patients with adenocarcinoma in the CLLE have 
underzone resection and esophagogastrostomy. The long- 
term -esults of therapy are difficult to determine, because 
few series give sufficient follow-up information, although 
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Fig 1—Posteroanterior roentgencgram 
demorstrating stricture 5f midesophagus 
with tetal loss of mucosal detail within 
strictus*ed area and shouldering both 
above and below area ot stricture. Gastric 
rugas -an be seen to extend above level of 
left hemidiaphragm. 


Fig 2.—Top, Esophageal biopsy specimen 
from squamous/Barretfs mucosal border. 


Note saarp transition between stratified squa- § 


mous epithelium and glandular mucosa, 
whicn is infiltrated with acute and chronic 


inflammatory cells (hematoxylin-eosin, x 40). = 
Center Barrett's epithelium near gastric & 


marcir. Glandular atypia and intense inflam- 
matior are present (hematoxylin-eosin, 
x 200° Bottom, Submucosa from near gas- 


tric margin demonstrating extensive submu- | 
cosa volvement, with tumor in areas deep E^ 


to "roma!" glandular mucosa (hematoxylin- 
eosin, x 100). 
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at least one patient survived five years. In our three 
patients, all had metastatic disease to regioral lymph 
nodes and received radiotherapy. As examination of 
resected specimens has shown scattered changes of diffuse 
atypia or carcinoma in situ,'* it is suggested that, if 
curative resection is contemplated, an attempt should be 
made to resect all areas containing columnar-lined esopha- 
geal mucosa. 


CONCLUSION 


Barrett's esophagus, or the CLLE, is not uncommonly 
seen as a complication of gastroesophageal reflux. The 
CLLE is premalignant, with a significant incidence of 
adenocarcinoma not restricted to the elderly. We recom- 
mend the folowing measures: (1) patients with docu- 


mented hiatus hernia and/or significant reflux symptoms 
or both should have the benefit of esophagoscopy; (2) if 
CLLE is found, an antireflux procedure should be 
performed as the best method of arresting its progression; 
(3) all patients with CLLE require the close follow-up 
evaluatien afforded other such premalignant conditions; 
and (4) in eases of adenocarcinoma in which curative 
resectior is contemplated, complete extirpation of all 
CLLE is desirable. 

Since this article was submitted, Radigan et al” have 
encountered 19 patients with a Barrett esophagus, five of 
whom had associated carcinomas. Including our own 
patients, this raises the total reported number of such eases 
to 57. 
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Invited Editorial Comment 


Reflux esophagitis represents the most serious and major 
complication of sliding esophageal hiatal hernia. Manometric 
physiological studies have led to a better understanding of 
gastroesophageal competence and the intrinsic and extrinsic 
factors that affect it, in turn leading to the development of 
surgical procedures designed to restore competence ard prevent 
reflux, rather than merely achieve anatomic repair of the hiatus. 
This report illustrates the wisdom of early intervention to abolish 
established reflux before the development of irreversible 
columnar lining in the affected lower esophagus. It also stresses 
the tragic ease of progression of neoplastic changes in the 
columnar-lined lower esophagus to a surgically incurable stage in 
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patients with chronic symptoms of esophagitis. Finally, this 
review prcjects a worrisomely high incidence (approximately 0.5%) 
of adenocarcinoma in patients with reflux esophagitis. This is 
more than we usually anticipate. It may well be that we are going 
to see a higher frequency of adenocarcinoma in these patients in 
the future, but I hope that this and similar reports will focus the 
attention 5f the medical community on the urgency of corrective 
surgery before the superimposition of premalignant changes on 
the setting of reflux esophagitis. 

ALEXANDER S. GEHA, MD 

New Haven, Conn 
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Obturator Hernia 


An Elusive Diagnosis 
James M. Kozlowski, MD, John M. Beal, MD 


© Obturator hernia ts an uncommon problem that occurs 
predominantly in elderly, debilitated women. The diagnosis 
should be suspected in such patients who have evidence of 
smell bowel obstruction, often initially intermittent, anc who 
complain of pain along the anteromedial aspect of the thigh. We 
present experience with three patients that characterizes the 
difficulties in diagnosis and treatment. Most patiens require 
resection of the incarcerated bowel. Mortality is varia»le and is 
related to the conditior of the patient. 

(rch Surg 112:1001-1002, 1977) 


he diagnosis of obturator hernia is difficult to estab- 

lish in most patients before operation is performed 
anc is made correctly in less than one third of patients with 
this problem.' The infrequency of an accurate preeperative 
diagnosis results partly because obturator herria is an 
uncommon problem and partly because the signs and 
symptoms of small irtestinal obstruction usually precomi- 
nate. The following three cases of obturator hemia were 
encountered over a period of eight years at the Nerthwest- 
ern Memorial Hospital and illustrate variations in dinical 
presentation. 


REPORT OF CASES 


Case L—A 72-year-old woman was found in bed wizh a scalp 
laceration. She was stuporous, confused, and unable to explain 
what had happened. Her son related that she had had a seizure 
diseeder for several years that was characterized by sudden 
fainting and falling episodes associated with cyamoss and 
sheting, and usually lasted 20 to 30 minutes. Despite shenytoin 
therapy, the episodes had become more protracted and frequent. 
The son also related a ten-day history of vomiting. with an 
int» erance to all but clear liquids, and constipation for abcut one 
week. Significant past medical history included a vaginal hyster- 
ectomy one year earlier anc moderately severe rheumatic heart 
disease, with mitral anc aortic valve involvement and associated 
congestive heart failure, treated with digitalis. 

When admitted to the hospital on Oct 21, 1967, the patien was 
found to be thin and m ldly dehydrated. Her blood pressure was 
110/80 mm Hg; pulse rate, 120 beats per minute and irregularly 
irregular; temperature, 37 C; and respirations, 26/min Pavsical 
examination revealed a suggestion of nuchal rigidity. The zbdom- 
inal and rectal examinations showed no abnormalities, amd routine 
labeeatory studies were within normal limits. A brain scan, 
eleetroencephalogram, and spinal tap were noncontribctory. The 
patient's sensorium improved with hydration. 

Cn the fifth hospital day, her temperature rose to 38.3 C and she 
experienced intermittent episodes of bilious vomiting. The WBC 
court was 11,000/cu mm. In addition, supraventricular tachycardia 
with atrial fibrillation required therapy with quinidine gluconate. 


On tne eighth day, nonbloody diarrhea was noted and persis-ed for - 


24 Hours. On the 13th day, inflammation and induration of the 
riga: groin was noted, with exquisite tenderness to palpation and 
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external rotation. The abdomen was distended and increased 
bowel sounds were noted. 

The patient was thought to have a cellulitis of the right groin, 
with lym»hadenitis. Antibiotic therapy was started. The next day, 
bilious vemiting resumed, requiring passage of a nasogastric tube; 
x-ray studlies demonstrated partial small bowel obstruction. On the 
19th day. her temperature was 37.3 C, and the WBC count, 12,000/ 
cu mm. [-duration and edema were noted to extend from the right 
iliac regien to the right midthigh. Furthermore, three sinus tracts 
were noted in the right groin draining yellow, foul-smelling pus 
and fecakmaterial. Cultures were obtained and multiple antibiotic 
therapy mitiated. Six days later, numerous air-fluid levels were 
noted in the small bowel and a Cantor tube was inserted. The 
surgical service was consulted, and on 29th day of hospitalization, 
the patient was taken to the operating room with a diagnosis of 
small bowel obstruction and enterocutaneous fistulae secondary to 
an incarcerated femoral hernia. 

At the time of the operation, on Nov 10, 1967, the patient was 
found to nave a Richter-type obturator hernia with incarceration 
and thre= enterocutaneous fistulae. A segmental ileal resection 
was perf»srmed with end-to-end anastomosis, with closure of the 
obturator foramen. The patient did well postoperatively and was 
discharged two weeks later. 

Case 2—An 83-year-old woman was admitted to the hospital 
with a th-ee-day history of nausea, intermittent, bilious vomiting, 
and bilat-ral lower quadrant abdominal pain. Past medical history 
included he following: (1) inactive antral ulcer disease diagnosed 
45 years earlier; (2) appendectomy, performed seven years earlier; 
(3) a four-year history of atrophic gastritis with vitamin B,, 
deficiency and a positive Schilling test, requiring parenteral 
administ-ation of vitamin B,;; and (4) prior roentgenographie 
evidence »f cholelithiasis and sigmoid diverticula. 

The patient appeared debilitated and dehydrated. Her blood 
pressure was 130/80 mm Hg, and her pulse rate, 98 beats per 
minute. The patient was afebrile. Physical examination revealed 
an S4 ane grade 2/6 midsystolic murmur along the apex and left 
sternal berder; abdominal examination was thought to be normal, 
except fer mild distention. The rectal examination showed no 
abnorma ties, and occult blood was not detected. Laboratory 
studies om admission revealed the following levels: sodium, 132 
mEq/lite*; potassium, 3.0 mEq/liter; chloride, 81 mEq/liter; bicar- 
bonate ion, 28 mEq/liter; BUN, 49 mg/100 ml; creatinine 1.8 mg/ 
100 ml; kemoglobin, 15 gm/100 ml; hematocrit, 46%; and WBC 
count, 13 300/eu mm. Intravenous fluid therapy was initiated. On 
the third hospital day, the abdominal distention increased, asso- 
ciated wi h vomiting. The bowel sounds were decreased, and the 
abdomen was not tender. X-ray studies were compatible with 
paralytic ileus, thought to be due to hypokalemia. A nasogastric 
tube was inserted at this time. 

Despite vigorous electrolyte and fluid replacement, on the sixth 
hospital cay, the bowel sounds, although still diminished, became 
increased in pitch, and the x-ray studies now revealed distinct air- 
fluid levels in the small bowel. Five days later, the patient's 
temperatare rose to 37.7 C and the WBC count was 30,100/cu mm, 
with a marked left shift. In an attempt to locate a source of 


- obstructien, a barium contrast study of the upper gastrointestinal 


tract was performed and revealed distal ileal obstruction. On the 
12th hospital day, the patient was taken to the operating room 
with the presumed diagnosis of small bowel obstruction due to 
adhesions from previous surgery. At the time of operation, on Nov 
16, 1972, he patient was found to have a Richter-type obturator 
hernia wth ileal obstruction, incarceration, and gangrene. A 
segmental resection was performed, with end-to-end anastomosis. 
The obtuzator foramen was closed. 

The paient had a difficult postoperative course that included 
acute eleetrocardiographic changes, renal failure, and pneumonic 
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tory distress syndrome. ! 

Case 3.—An 88-year-old woman complained of nausea without 
vomiting associated with intermittent right-sided lower back, 
right flank, and right lower quadrant abdominal pain of 24 hours' 
duration. The patient denied any significant change in bowel 
habits, or any genitourinary symptoms. Significantly past medical 
history included carcinoma of the floor of the mouth, treated with 
x-ray therapy, with a recent recurrence, left-sided Aus-in-Moore 
prosthesis insertion three years earlier, and right hemicolectomy 
for carcinoma of the cecum, performed two years previously. 

The patient was thin but alert and well hydrated. Her blood 
pressure was 100/60 mm Hg, pulse rate, 80 beats per minute, and 
temperature, 37 C. At the time of admission to this hospital, 
physieal examination showed no abnormalities, except for 
moderate abdominal distention with tenderness to palpation in 
the right lower abdomen. Bowel sounds were normal Hernias 
were not detected, and rectal examination showed no abnormali- 
ties and no occult blood. 

Multiple x-ray views of the abdomen were obtained on admis- 
sion to the hospital and revealed considerable small bowel air 
without distinct air-fluid levels. Laboratory studies showed the 
following levels: hemoglobin, 14 gm/100 ml; hematocrit, 40%; WBC 
count, 7,000/cu mm; sodium, 1,120 mEq/liter; potassium, 4.2 mEq/ 
liter; chloride, 88 mEq/liter; bicarbonate, 22 mEq/liter; and BUN, 
8 mg/100 ml. Results of urinalysis were within normal limits. 

The following morning, the patient’s symptoms persisted, with 
the addition of intermittent sharp pain in the right knee. All 
peripheral pulses remained intact and inflammatory signs were 
absent. Repeat abdominal x-ray films, however, revealed evidence 
of a small bowel obstruction with multiple air-fluid levels. The 
patient was taken to the operating room on April 19, 1976, with a 
diagnosis of small bowel obstruction secondary to adhesions. A 
Richter-type obturator hernia was found, involving an incarcer- 
ated, gangrenous segment of the antimesenteric wall of zhe ileum. 
A segmental resection was performed with an end-to-end anasto- 
mosis. The peritoneal defect overlying the obturator foramen was 
closed. The patient did well postoperatively and was discharged 
two weeks later. 


COMMENT 


These three cases illustrate many of the features typical 
of obturator hernia. The patients were elderly, chronically 
ill, thin women. The predominance of women to men is 
approximately sixfold in the more than 500 recorded 
cases'* and is thought to be related to the larger obturator 
canal in the elderly woman, associated with relaxation of 
the pelvic peritoneum with multiple pregnancies and 
aging. These patients were debilitated and had associated 
serious illness. Many patients with obturator herniation 
have factors that increase intra-abdominal pressure, such 
as chronic obstruction, pulmonary disease, ascites, chronic 
cough, urinary obstruction, or constipation. 

The symptoms of obturator herniation as exemplified by 
these three patients are the result of intrusion of small 
intestine into the narrow orifice of the obturator canal, 
with resultant incarceration and strangulation. The obtu- 
rator canal is a tunnel, 2 to 3 em long, that presses forward 
and medially through the superior lateral portion of the 


. obturator foramen. The canal provides an avenue of exit 


from the pelvis for the obturator artery, vein, and nerve, 
which course along the lateral side of the obturator canal. 
The obturator nerve passes over the artery and branches 


. before reaching the obturator region of the thigh. Pressure 


on the hernia on the obturator nerve causes pain that is 
referred to the eutaneous distribution of the nerve on the 
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medial aspect of the thigh. Usually, extension or adduction 
of the thigh increases the pain, because these movements 
increase zhe pressure of the hernia against the external 
obturator muscle, and thus against the obturator nerve. 

The pain that is felt in the distribution of the obturator 
nerve, alcng the inner aspect of the thigh, in the hip, or in 
the region of the knee is the important Howship-Romberg 
sign, exemplified by our third patient. This sign is not 
present in all patients with obturator hernia, or may be so 
mild that it is overlooked.* 

A hernia mass may be palpable in a few patients and was 
probably oresent in our first patient but misinterpreted. A 
small mass may project just lateral to the adductor longus 
tendon in the proximal part of the thigh. In addition, some 
patients will hold the lower extremity on the affected side 
in an addueted, externally rotated position. Rectal and 
vaginal examinations have been reported to be helpful! 
when a laterally situated mass is detected, but this finding 
was absent in our three patients. 

In each instance in the present report, intermittent 
bouts of nausea, vomiting, abdominal pain, and distention 
occurred. This emphasizes the partially obstructive nature 
of the Richter herniation. In each patient, only a portion of 
the wall of the ileum was involved in the herniation and 
later became strangulated, a finding in the majority of 
patients with obturator hernia; The hernia usually 
contains small bowel and strangulation usually occurs. 
Obturator hernias have been reported to contain large 
intestine, appendix, omentum, fallopian tube, ovary, or 
uterus.' 

When operation is performed, a lower midline abdominal 
incision is satisfactory. Management of the distended 
small intestine is thus facilitated and exposure of the site 
of obstruction in the pelvis is obtained quickly. Extraction 
of the incarcerated bowel from the obturator ring may be 
difficult and gentle traction should be used. Despite careful 
manipula-ion, removal of the trapped bowel is often asso- 
ciated with rupture of the strangulated Richter’s portion of 
the bowel wall. The defect in the lateral part of the pelvic 
wall, which is the site of obturator herniation, is so small 
that strangulation and gangrene of the bowel wall usually 
occur. In all three of our patients, resection of the involved 
portion cf ileum was required because of gangrenous 
bowel. Closure of the defect in the obturator foramen was 
accomplished by multiple interrupted sutures that 
appeared to obliterate the defect in the obturator foramen. 
Bilateral herniation and recurrent herniation is rare. 

The mcrtality following the surgical treatment of obtu- 
rator hernia is related to the condition of the patient and 
the sever ty of the associated diseases present. Operative 
mortality has been recorded from 10% to 50%.*° Delay in 
diagnosis and treatment contributed to the death of the 
second patient in our series. 
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Mediastinal Masses ee 
in Infants and Children 


Rickerd J. Bower, MD, William B. Kiesewetter, MD 


€ ina group of 93 pediatric patients with mediastinal messes, | 


thre= quarters of them were diagnosed because they were 


symptomatic. Approximately one half of the masses were malig- - 
nam. and of neurogenic or lymphomatous origin. Neurogenic 

tumors predominated before the age of 4 years, while — 
iymahomas were most common beyond age 4. Two thirds of the | 
malignancies were potentially curable by surgery, irradiation, 
and chemotherapy; 54% of the patients were salvaged. Enteric 

duprications, ganglioneuromas, bronchogenic cysts, hemangio- | 
lympnangiomas, thymic cyst, and teratomas were the most 
trequently occurring benign masses. Simple excison was 


uniformly effective in these lesions. 
(Asch Surg 112:1003-:009. 1977) 


ediastinal masses are challenging and interesting to 


surgeons because of the variety of tissues im the - 
mec astinum from which neoplastic and inflammatory 
conditions may arise. This report reviews a 20-year experi- 
ence (1956 through 19775) in the diagnosis and management - 


of primary mediastinal masses at the Children's Hospital 
of P ttsburgh. | 


SUBJECTS AND METHODS 


d 


The hospital records of 93 patients were reviewed. The pa-ients | 


ranged in age from 1 day to 16 years; 43% were younger than 2 
yea old. The number and types of lesions are as follows: 
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 Hemangic ymphangioma 


 Hodgkin's 


- Granulometous thymoma 


_ Fibromatesis 


ey 
4 


Type of Lesion 
Neuroblastoma 
Ganglionearoma - 
Duplication 


Ganglionearoblastoma 
Bronchogenic cyst 


Teratoma 
Thymic cyst 


Normal thymus 
Hyperplas-ie thymus 


Lymphocy-ic lymphoma 
Histiocytesis X 
Pericardia cyst 
Lipoma 
Neurofibresarcoma 
Neurilemema 


Histoplasmoma 

Accessory lobe Meio e EA CE 2 

Total AK oes te 93 
Forty-seven percent of the lesions were malignant, the 
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remainder being benign. Table 1 shows the types of lesions found 


in four other reports, combined with our experience. 
Symptoms ES 

Collected series of mediastinal masses indicate that the infant 
or child is more likely to have symptoms than is the adult." * This 
may be due to the fact that children more often have malignant 
lesions.** t£ may also be due to the smaller thoracie capacity in 
children, which makes any lesion more likely to become sympto- 
matic. In addition to size and invasiveness, symptoms depend on 
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Table 1.—Incidence of Mediastinal Masses in Reported Series 


No. of Masses 


Heimburger & Haller Whittaker & Pokorny & Present 
Battersby,’ 1965 et al,’ 1969 Lynn,’ 1973 Sherman,’ 1974 Study, 1976 Total % 


Other tumors 6 30 6.9 
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Total 42 80 











the location of the mass. The most common lesions in children are 
near the trachea or in the spinal canal, and therefore give 
symptoms at an early stage of development. 

Thirty-four percent of the patients in this series had severe 
symptoms definitely related to the mass. However, another 36% 
had mild symptoms of cough, fever, wheezing, or bronchitis that 
led to the diagnosis. Masses causing severe symptoms were more 
often malignant (59%). By contrast, 30% of patients were without 
symptoms, and only one fifth of these had a malignant mass. 

Respiratory and neurological symptoms were most frequent. 
Severe respiratory symptoms occurred in three cases of neuroblas- 
toma and two cases of duplication of the esophagus. Mediastinal 
airway obstruction, when it occurs, is usually at a point such that 
tracheostomy or intubation will not bypass the obstruetion. Two 
infants with bronchogenic cysts had partial compression of a 
bronchus progressing to distal lobar emphysema; this improved 
after cyst excision. The problem of obstructive emphysema by 
bronchogenie cysts has been reviewed, and there is obvious 
danger of resecting lung tissue under the incorrect diagnosis of 
congenital lobar emphysema. Haller et al* have recently reported 
on cases of neuroblastoma, duplication, and bronchogenic cyst 
causing infant respiratory distress. Except for neuroblastoma, the 
lesions causing severe respiratory problems in our review were 
most often benign. 

Neural tumors (usually neuroblastoma) can cause spinal cord 
symptoms when intraspinal or extradural extension of the tumor 
occurs. Five patients had urgent spinal cord symptoms that 
required laminectomy prior to thoracotomy. Two other patients 
underwent laminectomy under less pressing circumstances. King 
et al’ have recently reported on 19 patients with “dumbbell” 
neuroblastomas requiring laminectomy. Surprisingly, they found 
that these patients had a better prognosis than the entire group of 
neuroblastoma patients. Duplications may also, rarely, cause 
spinal cord symptoms." In addition to respiratory and neurological 
symptoms, pain was a prominent feature in five cases of lympho- 
sarcoma. 


Diagnosis 


Despite the inaccessibility of mediastinal structures, physical 
examination can be informative, showing Horner’s syndrome, 
increased deep tendon reflexes, or leg weakness. Occasionally, 
masses extend out from the mediastinum; four thymic cysts in this 
report were palpable in the supraclavicular area. 

Many radiological divisions of the mediastinum have been 
proposed, but for purposes of diagnosis, three such divisions 
(anterosuperior, middle, and posterior) are most commonly used. 
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Pericardial cyst 1 2 0.5 
Other 


8 1.9 
109 93 429 100 


Table 2.—Usual Locations of Mediastinal Masses 


Location 











Middle 
Lymphoma 


Posterior 
Neurogenic tumors 










Anterosuperior 
Common Teratoma 










Thymus Lymph nodes Duplication 
Hyperplasia Granuloma 
Cyst Bronchogenic 






Lymphosarcoma cyst 
Lymphangioma 
Hemangioma 
Rare Substernal 
thyroid 
Thymic tumor 













Pericardial Pheochromocytoma 
cyst Anterior 
meningocele 







The anterdsuperior part of the mediastinum contains the thyroid 
and the thymus, as well as lymphatic and adipose tissue. The 
middle part of the mediastinum contains the trachea, the heart, 
and some lymph nodes, and the posterior part of the mediastinum 
includes the esophagus, the aorta, and the sympathetic chain. 
These divisions are helpful in arriving at a probable diagnosis, 
because many lesions are characteristically located in one division 
only (Tab:e 2). 

A variezy of radiological techniques to investigate the medias- 
tinum are available, but posteroanterior (PA) and lateral chest 
roentgenagrams alone are often sufficient for diagnosis. In 
addition to localizing the lesion, plain chest x-ray films can give 
indirect evidence of the type of mass. Teratomas may show 
calcification, duplications may have vertebral anomalies, and 
neuroblas.oma may show foraminal erosion or rib spreading. 
Bronchial compression may show as hyperaeration of a lung or 
lobe. The types of diagnostic studies are as follows: 


Physical examination 

Chest roentgenogram (PA, lateral, and oblique) 
Fluoroscopy 

Tomograms 

Esophagogram 

Skeletal survey 

Myelograms 

Radioisotepe scans 

Pneumomediastinum 

Mediastinoscopy 

Fungal titers and skin tests 
Corticosteroid administration 
Vanillymzndelic acid level determination 
Bone marrow studies 
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Æ barium swallow examination may help delineate a medias- 
tina’ mass; esophageal displacement is sometimes demonstrated 
ever when a mass cannot be appreciated on plain x-ray films. 
Myeography is needed im patients with spinal cord symptoms, or 
whea thoracotomy reveals foraminal tumor extensior without 
spinal cord symptoms. A rare cause for a posterior mediastinal 
mass is anterior meningocele; this can be well delineated by 
my=ography. Interestingly. posterior mediastinal masses in 
patients with von Recklinghausen’s disease can be anterior me- 
ningoeeles rather than neurcfibromas."” 

À recent report" states that approximately 50% of theracic 
duplications contain ectepie gastric mucosa and can be ciagrosed 
by sodium pertechnitate Tc 99m scan. Diagnostic pneum omedias- 
tinamand mediastinoscepy have been advocated,'*'* but each has 
limized applicability and has been used infrequently, especially in 
infants and children. 

When neuroblastoma is considered, a bone marrow study, 
variil:mandelie acid level determination, and a skeletal survey are 
indieated. Serum fungal titers and skin testing may give ev dence 
of zn infectious cause for the mediastinal mass and obviate 
surgery. When there is an anterosuperior mediastinal mass :n an 
infant, a short course of corticosteroid therapy, as described by 
Cafsy and deLiberti;/* can cause acute shrinkage of a rormal 
thymus and eliminate the “mass.” 


TREATMENT AND RESULTS 


The surgical approaches used in the patients in this 
repert were sometimes multiple, and included thoraectomy 
(84 patients), cervical excision (eight), lamineetomy (eight), 
mecian sternotomy (four), and mediastinoscopy (one) 


Fig 1.—Left and right, Large ganglioneuroma (arrows) im 11-year-old boy whose only symptoms were mild cough, fever, and 
mMascise. 
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Neurogenic Tumors 


Neurogenic tumors are the most common cause of a 
mediastinal mass in children. They almost always arise in 
the posterior part of the mediastinum and are either a 
neuroblastoma, a ganglioneuroblastoma, or a ganglioneu- 
roma (Tsble 3). 

Neuroblastoma was the most frequent neurogenic tumor 
in this series, as in other reports.^?^* Ten percent to 15% of 
neuroblastomas arise in the thorax." While a neuroblas- 
toma is malignant, it has a favorable prognosis when 
diagnosed prior to age 1 year" or when originating in the 
mediastinum or both.''* The exact reason for this 
improves prognosis is unclear, but regression, maturation, 
or unknown immunological factors are thought to be 
critical. Evidence for biochemical differences between the 
thoracic and abdominal neuroblastoma is the low incidence 
of vanill-mandelic acid (VMA) release in thoracic tumors, 


Table 3.—Neurogenic Tumors 


Patient Age, Yr 


Neuromastoma 
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while over 60% of abdominal tumors have increased VMA 
levels.'* Of 22 patients with neuroblastoma in this report, 
18 were under 1 year old (Table 3). Sixteen of these were 
alive for from nine months to 16 years (average, 7.6 years) 
after surgery. Four survivors underwent surgery only, 
eight underwent surgery plus radiation therapy, and four 
underwent surgery, radiation therapy, and chemotherapy. 
Of the four patients with disease who were over 1 year of 
age, one is alive at six years, one is alive with disease at 
four years, one died at four months, and the other died 11 
months postoperatively. As in other reports,*'? incomplete 
surgical excision did not seem to alter the cure rate. Twelve 
patients had either "biopsy only," "incomplete excision," or 
"foraminal invasion" mentioned in the operative note. Five 
neuroblastoma patients underwent laminectomy prior to 
thoracotomy, and one after thoracotomy. 

Ganglioneuroblastoma is a less malignant tumor than 
neuroblastoma. It is more differentiated, with chzracteris- 
ties of both benign ganglioneuroma as well as neuroblas- 
toma; it has a good prognosis, even when presertation is 
after 1 year of age.’ It appeared in three patients over the 
age of 1 year in this series and all are alive. Only one of six 
patients with ganglioneuroblastoma had spinal cord symp- 
toms. Five of six patients with ganglioneuroblas:oma are 
alive at two, four, 11, 12, and 17 years postoperatively. The 
one death occurred in a 2-year-old child who had bone 
metastases and died 11 months later. Two of these patients 
underwent radiation therapy in addition to surgery. 

Ganglioneuroma is a mature, benign tumor, ofzen large 
and usually occurring in the older child (Fig 1). Of 11 such 
patients in this report, nine were older than 4 years (Table 
3). One 11-month-old child required laminectomy and then 
needed staged bilateral thoracotomies to remove the 
remainder of the tumor; she is bothered only by scoliosis 15 
years later. All others did well following excision, except 
for an 8-month-old child with von Recklinghausen's disease 
and a posterosuperior ganglioneuroma that has been 
locally recurrent as "neurofibroma," "neurofibromatosis," 
and “neurofibrosarcoma” over 14 years of multiple reexci- 
sions. Although this patient was originally diagnosed as 
having ganglioneuroma, the tumor had the clinical course 
of a plexiform neurofibroma as described by Raffen- 
sperger and Cohen.” 


Duplications 


Esophageal duplications occurred in 11 patients. Ten 
percent to 15% of all alimentary tract duplications are 
esophageal." The majority of duplications are found in 
children, but 25% to 30% are discovered in adults. Our 
patients ranged in age from 1 day to 13 years old. They had 
cystie or tubular structures with smooth muscle walls and 
gastrointestinal tract mucosa. If ectopic gastric mucosa is 
present, it can cause some of the symptoms of the lesion; 
five of the 11 patients had this type of mucosa. The 
symptoms included respiratory tract obstruction, cough, 
dysphagia, bleeding, and pain. Three of 11 patients were 
asymptomatic. This diagnosis is to be suspected if cervical 
or thoracic vertebral anomalies are present with the 
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mediastinal mass”; however, such associated anomalies can 
occur anywhere in the vertebral column. 

About two thirds of esophageal duplications are right- 
sided." Thoracic duplications can traverse the diaphragm 
and communicate with the gastrointestinal tract, usually 
the duodenum. Patients who have one duplication are often 
found to have another.** Two of the patients with esopha- 
geal duplications in this series had unrelated tubular 
jejunal lesions. Although adults have had cancer develop in 
duplieations, no malignancy in duplications has been 
reported in children.” 

Treatment is surgical excision. Three of the 11 patients 
here underwent thoracotomy in the first two days of life; 
one died postoperatively of aspiration, one is alive with 
brain damage secondary to hypoxia, and one is doing well. 
The other eight patients were 6 months old or older, and all 
have done well after excision. 


Lymphomas 


Eight cases of lymphosarcoma and three cases of Hodg- 
kin's disease required biopsy of a mediastinal mass for 
diagnosis. The average age of the 11 patients was 10% 
years olc. In one collected series of lymphosarcoma in 
children, 22 of 144 patients had a mediastinal primary 
site.** In another series, one third of lymphatic tumors of 
the mediastinum required thoracotomy for diagnosis." 

This group of patients had the worst prognosis in the 
entire review, with only one survivor, Lymphosarcoma is 
known te become leukemia in 30% of cases and has less 
than a _0% five-year survival. In three of our eight 
patients, either stem cell or lymphocytic leukemia devel- 
oped and they died. Six patients with lymphosarcoma were 
dead within 14 months (average, 9.5 months) after biopsy; 
one has been lost to follow-up, and one is alive at 17 
months, doing well on chemotherapy. The three patients 
with Hocgkin's disease died four months, five months, and 
32 years after diagnosis. Others, however, have reported 
good survival with Hodgkin's of the mediastinum.” 


Bronchogenic Cysts 


Bronckogenic cysts can be found in any portion of the 
mediastinum, but most often are near the carina in the 
middle part of the mediastinum.” In neonates, these cysts 
may cause severe respiratory tract obstruction*?"?' (Fig 2); 
in the older child, they are often asymptomatic.* In this 
report, the three older children (aged 10, 6, and 3 years) 
were without symptoms, but the three patients under 1 
year of age had respiratory symptoms. Occasionally, 
obstructive emphysema is noted and the cyst causing the 
obstruction cannot be seen on chest roentgenogram. It is 
this type of case in which a barium swallow may be helpful. 
All six patients who underwent excision of the cyst and 
were folowed up for from four months to seven years 
showed no complications. 


Thymus 


An enlarged thymus is the most common cause of a 
widened anterior mediastinum in neonates. However, 
unless tke hyperplastic thymus is located in an abnormal 
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Fig 2.—Left and right, asymptomatic bronchogenic cyst (arrows) in 13-year-old boy discovered after fall from tree. 


posizion, it is rarely symptomatic.” Primary thymie tumors 
are rare in children, although they are not uncommonly 
reported in adult reviews.** Nine of the cases in this report 
invalved the thymus, but none was a thymoma. 

Feur of the nine cases were thymic cysts. These were 
anterosuperior masses that could be palpated in the 
supraclavicular and suprzsternal areas. The ages of the 
patients were 5, 5, 6, and 10 years. Three were trested 
through a cervical incision only, while the fourth required a 
posterolateral thoracotomy as well. They all did well. 

Three nonthymic tumors presented as a thymic mass. An 
8menth-old child with histiocytosis X of the thymus tied 
of respiratory complications in the early postsurgical 
period. A 6-year-old girl had lymphocytic lymphoma that 
progressed to fatal acute lymphocytic leukemia, and a 13- 
year-old boy had the diagnosis of granulomatous thymo- 
ma* (Hodgkin’s disease of thymus) with a subsequent 
positive staging celictomy. He is doing well on chemo- 
therapy five years after the original diagnosis. 

Fmally, in the nine cases, a hyperplastic thymus was 
excised in a 4-year-old girl with myasthenia gravis. No cyst 
or tumor was found, but her primary disease improved. 


Angiomatous Tumors 


Seventy-five percent of hemangiomas occur in the amte- 
rior, and 25% in the posterior, part of the mediastinum.” 
Respiratory symptoms predominate, but hemangiomas 
may bleed into the pleural space** or extend into the sp: nal 
cane! and cause spinal cord symptoms. Among the angio- 
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matous tamors, three hemangiomas were found. Two older 
patients 5 years and 25 years) with anterior hemangiomas 
were asymptomatic and did well, but a 15-month-old child 
with a pesterior hemangioma had respiratory distress and 
died from a cerebral accident. 

Cystic 1ygromas or lymphangiomas are rarely localized 
to the msdiastinum*’; there were only two in this series. 
Neither patient was symptomatic, but others have stressed 
that this :esion should be considered as a cause of respira- 
tory distress in infants." Involvement with surrounding 
vital stryeztures make complete excision difficult; however, 
even with incomplete excision, the recurrence rate is 
low.*?* Tue patients with this diagnosis in this series were 
3 and 4 wears of age. One required a cervical as well as a 
thoracic -pproach; the other had the mass removed trans- 
thoracica ly. 


Teratomas 


Approzimately 10% of teratomas in children occur in the 
anterior dart of the mediastinum.*® Twenty percent are 
malignart, with a higher incidence of malignaney in 
males.‘ Ir addition to the symptoms of malignant invasion, 
the antemor mediastinal position of this congenital tumor 
can lead =o respiratory obstruction.’ Spontaneous rupture 
of teratomas does occur, but is rare.*" Calcification, as in 
teratomas elsewhere, is common and makes preoperative 
diagnosis by roentgenogram possible (Fig 3).° They are 
most often (80%) benign, as were four of our five patients; 
the one patient with malignant teratoma died seven 
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Fig 3.—Left and right, Large anterior mediastinal teratoma in child with wheezing and cough. Note calcification on lateral view 
(arrow). 


months after diagnosis with evidence of spinal cord 
compression. 


Miscellaneous Masses 


Ineluded in this group of rarities (Table 1) was one 
lipoma of the posterior part of the mediastinum in a 5- 
year-old whose mild cough led to the roentgenographic 
finding of the mass; she is doing well ten months postoper- 
atively. Only nine thoracic lipomas in children were noted 
in a 1969 review." Recurrences of "benign lipoma” have 
occurred and liposarcoma of the mediastinum has been 
reported in children.*? 

Another uncommon cause of mediastinal mass is histo- 
plasmoma. A histoplasma granuloma can, on occasion, 
cause tracheal compression. The problems of vena cava, 
esophageal, or airway obstruction and fibrosing mediasti- 
nitis secondary to histoplasmosis have recently been 
reviewed.**^" Our single patient, a 6-year-old boy, had a 
6 x 4-em mass; he was asymptomatic. The patient under- 
went resection, followed by two weeks of therapy with 
amphotericin B, and did well. 

Pericardial cysts are benign and mesothelial-lined, 
usually found at the cardiophrenic angle. Only 10% actually 
communicate with the pericardium.’ The rarity of these 
cysts in children is exemplified by the fact that only two 
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have been reported in 429 pediatric mediastinal masses 
(Table 1L In several adult series, 7% to 10% of mediastinal 
masses were pericardial cysts.*^ The sole patient with this 
diagnosis in this review was a 7-year-old girl who had a 
small cyst that was excised without problems at the time of 
patent ductus arteriosus ligation. 


COMMENT 


In our 20-year experience with 93 primary mediastinal 
masses in children, the following results were had: 

Seventy-five percent of the patients were at least mildly 
symptomatic. The most severe symptoms were respiratory 
or neurclogic. Forty-seven percent of the lesions were 
malignant, and all malignancies were of the neurogenic 
(29) or lymphomatous (13) type, except for one case each of 
teratoma and histiocytosis X. The remaining 58% were 
benign, znd included enteric duplications (11), ganglioneu- 
romas (11), bronchogenic cysts (six), hemangiolymphan- 
giomas (five), thymic cysts (four), teratomas (four), and a 
miscellaneous group (eight). 

Prior to the age of 4 years, neurogenic tumors were the 
most common malignancy. After age 4, lymphomas were 
the precominant malignant lesion. The benign lesions 
covered zhe whole pediatric age spectrum. Simple surgical 
excision sufficed in the benign lesions, while surgery with 
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* adjunctive radiation delenit d chemotherapy was 


employed in the malignant lesions. The overall prognesis 


- for & child with a mediastinal mass was good. The prog- 


nos for the 5396 benign lesions was uniformly good. Two 


. thircs of the remainirg malignant cases were potential y 


curable. The prognosis wes surprisingly good in patients 
wit» neuroblastoma and zanglioneuroblastoma; 21 of 28 


are free of disease. By contrast, lymphosarcoma and — 


Hodzkin’s disease had a grim prognosis; only two of 13 
patients are alive. 


Albert W. Dibbins, MD, William K. Sieber, MD, and Kamthorn Sukaro- 


- chars, MD, referred patients included in this review. 


.. Nonproprietary Name and Trademark of Drug 
A  Amrhotericin B—Fungizone. 
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a relatively low incidence 


When used as directed, there has been a relatively A relatively low incidence of 
adverse renal reactions 


low incidence of adverse renal or eighth nerve 
reactions with gentamicin. The risk of such : 
reactions is low in patients with normal renal ` 
function who do not receive the drug at higher 
dosages or for longer periods of time than 
recommended. Oe. 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 


WARNINGS 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other amino- 
glycosides, GARAMYCIN Injectable is 
potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive high dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients treated 
with GARAMYCIN, primarily those with 
pre-existing renal damage and in patients 
with normal renal function treated with 
higher doses or for longer periods than 
recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires rosae adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 

lycosides should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of toxicity 
are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When administered 
I.V., diuretics may enhance amino- 

lycoside toxicity by altering the anti- 
iotic concentration in serum and tissue. 


INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and in- 
dole-negative), Escherichia coli, Klebsiella-En- 
terobacter-Serratia sp., Citrobacter sp. and 
Staphylococcus (coagulase-positive and 
coagulase-negative). 


* Due to susceptible organisms 





40 mg./ml. Each ml. contains gentamicin sulfate 
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equivalent to 40 mg. of gentamicin 


Clinically effective in neonatal sepsis; sep- 
ticemia; and serious infections of the central ner- 
vous system (meningitis), urinary tract, respirator 
tract, gastrointestinal tract (including peritonitis), 
skin, bone and soft tissue (including burns). 
Culture and sensitivity studies should be per- 
formed. 

Aminoglycosides, including gentamicin, are not 
indicatec in uncomplicated initial ep sodes of uri- 
nary tract infections unless the causative organ- 
isms are susceptible to these antibiotics and are 
not susceptible to antibiotics having ess potential 
for toxicity. 

GARAMYCIN may be considered as initial 
therapy in suspected or confirmed gram-negative 
infections, and therapy may be instituted before 
obtaining results of susceptibility “esting. Con- 
tinued therapy with this drug should be based on 
the results of susceptibility tests, the severity of the 
infection. and the important additional concepts 
contained in the WARNINGS Box. If -he causative 
organisms are resistant to gentamicin, other ap- 
propriate therapy should be instituted. 

In serious infections when the causative organ- 
isms are unknown, GARAMYCIN may be adminis- 
tered as initial therapy in conjunction with a 
penicillir- or cephalosporin-type drag before ob- 
taining results of susceptibility testing. If anaerobic 
organisms are suspected, consider using other 
suitable antimicrobial therapy in cor junction with 
gentamicin. Following identification of the organ- 
ism and its susceptibility, appropriate antibiotic 
therapy should then be continued. 

When appropriate, a penicillin-typ2 drug can be 
used concomitantly. 

GARAMY CIN Injectable has also been shown to 
be effective in the treatment of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical judgment indicate 
its use. 

CONTRAINDICATIONS Hypersensitivity to gen- 
tamicin. A history of hypersensitivity or serious tox- 
ic reactions to aminoglycosides may also contrain- 
dicate use of gentamicin. 

WARNINGS See WARNINGS Box. 
PRECAUTIONS  Neurotoxic and nephrotoxic an- 
tibiotics may be absorbed from body surfaces after 
local irrigation or application. The potential toxic 
effect o` antibiotics administered in this fashion 
should be considered. 

Increased nephrotoxicity has been reported 
following concomitant administration of amino- 
glycosice antibiotics and cephaloth n. 

Neurcmuscular blockade and resoiratory paral- 
ysis have been reported in the cat 'eceiving high 
doses (40 mg/kg) of gentamicin. The possibility of 
these phenomena occurring in man should be con- 
sidered if gentamicin is administered to patients 
receiving neuromuscular blocking agents, such as 
succiny choline or tubocurarine. If blockade oc- 
curs, ca cium salts may reverse these phenomena. 

Elderly patients may have reduced renal func- 
tion wh ch may not be evident in the results of 
routine screening tests, such as BUN or serum 
creatinine. A creatinine clearance determination 
may be more useful. Monitoring of renal function 
during treatment with gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. 

Cross-allergenicity among aminoglycosides has 
been demonstrated. 

Patients should be well hydrated during treat- 
ment. 
Although the in vitro mixing of gentamicin and 
carbenicillin results in a rapid and significant inac- 
tivation of gentamicin, this interacticn has not been 





demonstrated in patients with normal renal func- 
tion who received both drugs by different routes of 
administration. A reduction in gentamicin serum 
half-life has been reported in patients with severe 
renal impairment receiving carbenicillin concomi- 
tantly with gentamicin. 

Treatment with gentamicin may result in over- 
growth of nonsusceptible organisms. If this occurs, 
appropriate therapy is indicated. 

Usage in Pregnancy: Safety for use in pregnancy 
has not been established. 

ADVERSE REACTIONS 

Nephrotoxicity — Adverse renal effects, as dem- 
onstrated by the presence of casts or protein in the 
urine or by rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of renal impair- 
ment and in patients treated with larger than rec- 
ommended dosage. 

Neurotoxicity — Adverse effects on both 
vestibular and auditory branches of the eighth 
nerve have been reported, primarily in patients with 
renal impairment and in patients on high doses 
and/or prolonged therapy Symptoms include dizzi- 
ness, vertigo, tinnitus, roaring in the ears and hear- 
ing loss. 

umbness, skin tingling, muscle twitching and 
convulsions have also been reported. 

Note: The risk of toxic reactiors is low in pa- 
tients with normal renal function who do not re- 
ceive GARAMYCIN Injectable at higher doses or 
for longer periods of time than recommended. 

Other reported adverse reactions possibly re- 
lated to gentamicin include: respiratory depres- 
sion, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, 
urticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache; 
nausea, vomiting, increased salivation, and sto- 
matitis; purpura, pseudotumor cerebri, pulmonary 
fibrosis, alopecia, joint pain, transient hena- 
tomegaly, and splenomegaly. 

Laboratory abnormalities possibly related to 
gentamicin include: increased serum trans- 
aminase (SGOT, SGPT), and increased serum LDH 
and bilirubin; decreased serum calcium, sodium 
and potassium; anemia, leukopenia, gran- 
ulocytopenia, transient agranulocytosis, in- 
creased and decreased reticulocyte counts, and 
thrombocytopenia. 

While local tolerance of GARAMYCIN Injectable 
is generally excellent, there has been an occa- 
sional report of pain at the injection site. Sub- 
cutaneous atrophy or fat necrosis suggesting local 
irritation has been reported rarely. 
OVERDOSAGE ein the event of overdose or toxic 
reactions, hemodialysis or peritoneal dialysis will 
aid in the removal of gentamicin from the blood. 
DOSAGE AND ADMINISTRATION Please con- 
sult official Package Insert or latest Physicians’ 
Desk Reference. 

HOW SUPPLIED 40 mg/ml in 2 ml (80 mg) vials; 
1.5ml (60mg) and 2ml (80mg) disposable 
syringes. Pediatric Injectable, 10 mg per ml, in 2 ml 


(20 mg) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete prescribing details, consult 
Package Insert or latest Physicians’ Desk 
Reference. Schering literature is also available 
from es Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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What's New in Heac and Neck Surgery 


of the Dog 


M. — Bojrab, DVM, MS, PhD, Larry A. Nafe, DVM 


Seme of our readers may wonder at the subject of this article, and 
thirt that it somehow crept into the wrong journal. However, every 
nowend then it seems good policy to lift one's eyes from the werk at 
hand to appreciate the breadth of influence of the moderr. supoor- 
tive techniques that we have become familiar with. Increesed 
futeme communication between the disciplines of veterinary and 
humen surgery can lead to nothing but benefit to both par*iss.— 
RicsrAgD WARREN, MD 


® Major surgical procedures in veterinary medicine have 
incseased in sophistication and number. An area that has 
receved much attention recently is surgery of the head anc reck 
of t»? dog. This article discusses some new techniques tha! Fave 
gained popular usage in recent years. Repair of tracheal 
col zpse, treatment of salivary mucoceles, pharyngostomv, and 
atlertoaxial subluxation are the procedures reviewed. 

(Arch Surg 112:1013-:018. 1977) 


oS cape surgery has progressed tremendous y in the 
past ten years. An increasing number of veterinar. ans 
are seeking advanced training in veterinary surgery. The 
recent trend toward specialization is reflected in the 


_ grewth of membership in the American College of Veteri- 


nary Surgeons. This specialty group, founded in 1965 by a 
fev charter members, presently has over 100 members. 
Paralleling this increased interest in surgery as a specialty 
is aa increase in the veterinary literature of new surgical 
techniques, as well as modifications of existing surgical 
tec-niques. This artiele discusses a few techniques :hat 
have recently gained widespread utilization in appropriate 
came cases. 
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TRACHEAL COLLAPSE 
Incidence 


A number of cases of tracheal collapse in the dog have 
been recerded. Baumann (1941)' was the first to describe 
the condi-ion. No further reports were published until 1960, 
when Leenard* mentioned a case. Since that time, over 40 
cases of tracheal collapse have been reported.* The cause of 
collapsed trachea is unknown. Although obesity and head 
conformetion have been mentioned as predisposing causes, 
it is usually described as an acquired lesion found in 
middle-aged dogs of miniature and toy breeds.’ In these 
cases, there is no loss of potential tracheal ring size, 
although the rings do lose their ability to remain firm, and, 
subsequently, collapse. To date, there is no published 
informat. on to our knowledge on the chemical contents of 
tracheal rings in dogs with normal vs collapsed tracheas. 
This condition has also been described in young dogs as a 
congenital lesion. 

Clinically, both the acquired and congenital conditions 
have the same presenting signs. The condition causes 
respiratory embarrassment due to dorsoventral narrowing 
of the tracheal lumen. Its major pathological feature is a 


weakened, flaccid trachealis muscle and annular tracheal | 


ligaments that connect the cartilaginous rings dorsally in a 
bowstrinz effect. This weakening and stretching of the 
soft tisszes allow the rings to flatten and the trachea to 
assume 4 lunate rather than circular shape (Fig 1). The 
major clnical sign associated with tracheal collapse is a 
continua honking cough. In severe tracheal collapse, the 
animal may have persistent respiratory infections. The 
diagnosis is confirmed by palpation of the cervical trachea, 
tracheoseopy (endoscopic), and cervical as well as thoracic 
roentgerograms.* These roentgenograms must be taken on 
both inssiration and expiration in order to illustrate the 
tracheal collapse.’ 


Indications 


Surgi-al correction is currently being performed on only 
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Fig 1.—Top trachea demonstrates 


4 


lunate appearance of 
collapsed trachea in cross section. Lower cross section 
represents normal trachea. Units shown are metric (from Rubin et 
al^). 


those animals that do not respond to conservative treat- 
ment. It is important that the cases selected for surgery be 
carefully evaluated. Many dogs exhibiting signs of tracheal 
narrowing have other underlying pulmonary or cardiac 
problems that either interfere with correction or must be 
stabilized before correction is undertaken. It is believed 
that unrelieved tracheal narrowing can cause hypoxia, and 
the hypoxia may result in cardiac, pulmonary, or CNS 
disturbances. 

There have been at least five methods for tracheal repair 
reported in the literature.*'" One more recent technique 
that we have used successfully in a number of cases where 
the cartilagenous rings have maintained their structural 
integrity is the method of plicating the dorsal tracheal 
ligament. This procedure shortens the gap between the 
free ends of the tracheal cartilage and corrects the dorso- 
ventral collapsing of the trachea. The trachea is 
approached from a ventral midline incision in the cervical 
region extending from the larynx to the thoracic inlet. The 
paired sternohyoideus muscles are separated the length of 
the incision to expose the trachea. The trachea is freed 
from the surrounding connective tissue by blunt dissection 
and is rotated so that the dorsal surface is accessible (Fig 
2). Starting from the cranial tracheal region, horizontal 
mattress sutures are placed 0.5 cm apart through the dorsal 
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soft tissue of the trachea with polyester suture material 
(Fig 3 and 4).*'' An antibiotic treatment regimen that was 
chosen by presurgical sensitivity testing should be started 
24 hours before surgery and continued for five days 
postoperatively. 

If the cough persists postoperatively,' an antitussive 
agent skould be used to prevent damage to the suture line. 
Exercise and excitement should be minimized until healing 
has taken place (14 to 21 days). In the event the cartilagen- 
ous rings also become flaccid, the previously described 
technique will not be successful. In this ease, 0.5 cm wide, 
C-shaped polyurethane prosthetic rings are implanted and 
sutured on the outside of the trachea. They are placed 
approximately 1 em apart for the entire distance of the 
collapse. 


SALIVARY MUCOCELE 
Incidence 


Clinieally, the most common injury to the salivary gland 
in the dog is salivary mucocele.'* The sublingual gland is 
most frequently involved. This condition develops from a 
leakage of saliva into surrounding tissue due to damage to 
the salivary gland or duct. The most frequent sites for 
collection of the extravasated saliva are the sublingual 
tissue or the floor of the mouth on one side of the tongue, 
and the superficial connective tissues of the intermandib- 
ular or cranial cervical area. The cause of the gland or duct 
damage is rarely known. Foreign body or trauma or both 
have been suggested as possible causes. The incidence of 
this condition is relatively low: in one study of approxi- 
mately 4,000 dogs presented to a university veterinary 
hospital, only one case of this condition was diagnosed." 
However, the condition is important because of its intract- 
able nature. 


Indications 


Treatment directed at the mucocele, such as its surgical 
resection, chemical cautery of its lining, or aspiration of 
the fluid, will frequently result in recurrence of the lesion. 
Because a ranula will often become traumatized by teeth, 
and becaise a pharyngeal mucocele can result in respira- 
tory obstruction, these lesions should always be treated 
definitively. Since the lining of the mucocele is not secre- 
tory, and thus the saliva is coming from a ruptured 
sublingual or mandibular duct, the definitive surgical 
treatment is directed at the removal of the involved 
salivary glands and draining or aspirating the muco- 
cele." “hese two glands are intimately associated, and 
thus are ~emoved as a unit. 

A 4- te 6-em incision is made over the easily palpated 
mandibu.ar salivary gland, caudal to the angle of the 
mandible (Fig 5). The thin cutaneous platysma muscle is 
incised to reveal the capsule of the mandibular salivary 
gland, which is also penetrated. An Allis tissue forceps is 
used to retract the salivary gland through the incision. 
Blunt and sharp dissection of the sublingual gland is 
continued rostrally between the masseter and digastric 
muscles (Fig 6).'*'*** A hemostat is placed across the most 
rostral pertion of the sublingual duet that can be exposed 
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Fig 2.—Flication of dorsal soft tissue struc- 
ture wth Allis tissue forceps to determine 


amourt of eversion required Grom Rubin 
et al®). 


Fig 5.—Lateral view of head of dog. Skin 
incision (arrow) for salivary g and resec- 
tion is shown in relation to mandibular 
salivary gland ibo Harvey). 


(Fig 7). Cue is takem to make sure that tlie rostral | 
polystomatic sublingual glands are retracted and removed. 
The duet is then ligated rostral to the hemostat with 2*0. 
chromic gut, and the duct is then replaced in the incisien. 
The sabcutaneous tissue and skin are closed in n the normal = 
manner.’ 

The mucocele TENT is haed or drained by a send 
incisien to remove the accummulated saliva. onus. oe it 
care consists of supportive treatment. | 


PHARYNGOSTOMY TUBE 3 
Anorexia is a serious complication of many diseases Lt 
dogs end cats seen by the veterinary practitioner. Labora- 


tory cogs and cats often become stressed from shipp ng, ji 


and upper respiratory infections develop and they stop 


eating. The success of the treatment regimen often is D je 


dependent on fulfilling the nutritional needs of the animal 


until the specific therapy becomes effective." In be. 


animels, a pharyngostomy tube is indicated, through whieh 
the caloric requirements can easily be administerec. — 
Other indications for a pharyngostomy tube are postop- 


eratively, after oral or esophageal surgery, and to remove. 
gas or fluid accumulaticn from the stomach, such as in the 


gastric dilation and torsion syndrome. The technique is 
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Fig 6. = deine ok ^adlivary gland is 
grasped with Allis tissue forceps and 
sublingual salivary gland is dissected with 
sims DAN scissor ( (from Harvey"). | 


j EU MIS, 
y ED Fi 


Fig 4.—Repaired trachea showing mat- 
tress suture placement (from Rubin et 
al*). 


sj Fig 3. —Representation of mattress suture 
Rgpenian in trachea beat Rubin et al’). 


; Fig 7.—Hemostat is placed across sublin- 
gual gland as far rostrally as possible prior 
to ligation (from Harvey"). 


: und anc consists of making an incision caudal to the 


| MUR. of the mandible into the pharyngeal recess (Fig 8). A 
. flexible plastic tube is then grasped with forceps and 


m eu into the pharynx through the incision. The 


- previously measured tube is passed down to the stomach 
and the external end is sutured to the skin of the pharyn- 
oodd incision (Fig 9).5?'*» The tube must project only a 
few centimeters exterior to the incision. Capping of the 
tube wher not in use is necessary to avoid loss of gastrie 
-contents and inflow of air. The skin edges of the incision 
= will begin to granulate, but will not close due to the 
| presence Gf the tube. However, once the tube is removed, 
| healing is rapid, and rarely does the incision require 
— surgical closure. | 


3 * 


= BULLA OSTEOTOMY 
Ai i Incidence ES 


Ear OW OM is widespread in the canine population 
"eusbod the world. It has been reported at one univer- 
. sity veterinary teaching hospital that one out of eight 


animals brought to the hospital are clinically affected with 
otitis.” 


Otitis media in the dog is commonly caused by an 


extension of otitis externa. Often, standard medical treat- 
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Fig 8.—Proper placement of finger lateral to hyoid apparatus 
(from Bohning’). 


ment (systemic antibiotics, myringotomy, and flushing) of 
the otitis media is not satisfactory. At this point, surgical 
intervention is indicated in order to gain access and 
drainage to the area.***’ Although there are three 
techniques of bulla osteotomy in common use in veterinary 
medicine, the ventral approach is becoming the most 
popular.^**' In this procedure (the ventral diverticulum of 
the middle ear cavity just rostral to the mastoic), the bulla 
is reached between th digastric and the styloglossus muscle 
(Fig 10, top) through a skin incision lateral to the larynx. 
Care should be taken to isolate and retract the hypoglossal 
nerve medially. When the bulla has been exposed, it is 
opened with a bone chisel (Fig 10, bottom) or trephine, and 
at this point a culture of the contents can be obtained. 
Further treatment depends on the type of lesion revealed 
and the results of the culture. Often, a drainage tube is 
placed from the opened bulla to the outside. The surgical 
site is then closed in the routine manner.” Daily flushing 
down the external ear through the myringotomy and out 
the bulla drain is continued until improvement is noted 
(five to seven days). 


ATLANTOAXIAL SUBLUXATION 


In recent years, atlantoaxial subluxation has been recog- 
nized with increasing frequency in the dog." Atlan- 
'toaxial subluxation may result in dorsal displacement of 
the axis, with severe spinal cord compression. The most 
common cause of atlantoaxial subluxation and subsequent 
spinal eord compression is the congenital absence of the 
odontoid process or dens (Fig 11).* The other two predis- 
posing factors are the rupture of the ligaments that hold 
the odontoid process in place (Fig 12) and a fracture of the 
dens (Fig 13). Surgical correction must be immediate 
because of the vital areas of the spinal cord involved. The 
joint is approached from the dorsal midline through the 
intervening epaxial muscles. The actual techn:que varies 
between surgeons, but the goal is to stabilize the joint 
dorsally with heavy, malleable stainless steel wire (20- to 
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Fig 9.—Tube in position within pharynx and esophagus (from 
Bohning’). 


Osseus Bulla 





Hypoglossal n. 


Fig 10.—Top, Surgical exposure of ventral aspect of osseous 
bulla. Bottom, Bulla has been opened with bone chisel to expose 
middle ear cavity (from Spreull’’). 


22-gauge orthopedic) (Fig 14 through 17). Also, some 
experts believe that decompression of the cord is indicated, 
and they achieve this by removal of bone from the caudal 
arch of the atlas and from the cranial wall of the axis. ^ The 
wire must be very tight to prevent any movement that 
might eventually shear the wire. The incision is closed in a 
suitable manner. 

These animals require careful postoperative observation, 
and sheuld be confined to an intensive care unit after the 
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Fig 12.—Rupture of ligaments with sublux- Fig 13.—Fractured odontoid process with 
ation of atlantoaxial joint. Arrows indicate subluxation of atlantoaxial joint. Arrows 
abnormal rotational relationship between indicate abnormal rotational relationship 
atlas and axis (rom Gage”). | between atlas and axis (from Gage”). 


Fig 11.—Congenital absence of odontoid 
(dens) with lack of joint support and 
subluxations. Arrows indicate abnormal 
rotational relationship between atlas and 
axis (rem Gage”). 





Fig 1<.—Threading of double strand of wire under dorsal arch of 
atlas amd dorsal to spinal cord to emerge at foramen magnum. 
Note that a hemilamirectoemy has been performed (from Fig 15.—Lcop of wire has been pulled cranially to sufficient length 
Gage") to reach caudally to axis (from Gage”). 








Fig 16—Two drill holes being placed in dorsal spine of axis (from 
Gage*). 





Fig 17.—Completed operation showing double wire technique for 
reduction and stabilization (from Gage”). " 
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operation. Postoperative therapy utilizes glucocorticoids to 
decrease spinal cord edema and inflammation zhat could 
cause severe respiratory depression. Many surgeons 
combine diuretic therapy with the cortico steroids to 
control the edema. Physical therapy should begin on the 


third postoperative day and continue until the animal is — 
ambulatory. The duration of recovery depends on the 


severity of the condition and the degree of irreversible cord | 


damage present, as well as the we prior to stad dia 


intervention. 


COMMENT 4 
E A M 
The ques techniques. represent a ‘few of the many that 
have gained popular use recently in canine surgery. O Other 
techniques now utilized with frequency i in head and neck 
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surgery are ventral decompression of the cervical spinal 
cord, cricopharyngeal myotomy, corrective otoplasty, 
surgical correction of primary and secondary cleft palate, 
and cervical vertebral fusion utilizing a rib graft. - | 

The other regions of the body have also paralleled these 
advances with new methods. Cryosurgery, among cther 
modes of surgery, has surfaced, and is now popular use for 
specifie conditions, especially superficial neoplasms. The 
instrumentation utilized by veterinary surgeons is more 


. sophistieated, and therefore the results are more satisfac- 


tory. Other interesting procedures just being introduced 


are the adaptation of human knee prosthesis to the canine 


stifle, à new hip prosthesis, and radical tracheal reseetion 
and anastomosis. Through continuing research, clinical 
trials, and comparative studies, veterinary surgery will 


continue to progress. 
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Brand new Tith edition 


Davis-Christopher 
Textbook of Surgery 


The Biological Basis of Modern Surgical Practice 
Edited by DAVID C. SABISTON, Jr., M.D. 








Thoroughly revised and up-dated, the new 11th edition of this 
classic text is the one complete reference source you need for 
ihe most accurate, up-to-date information on surgery available 
today. The fundamental roles of physiology, biochemistry, 
immunology, phaemacology, and pathology are discussed in 
relation to pathogenesis, clinical manifestations, diagnosis and 
management of individual disorders. 


The latest edition of this definitive text includes contributions 
by a nationally recognized group of experts, a superb selec- 
ion of illustrations, and these important new topics: 


surgical problems associated with diabetes mellitus; 

the acute care init—monitoring of the surgical patient; 
medullary carcinoma of the thyroid and multiple endocrine 
neoplasias; 

the diagnosis and management of massive gastrointestinal 
bleeding by art2riography and vasoconstrictors; 

» hemobilia; 

intestinal bypass for hypercholesterolemia and morbid obesity; 
plastic procedures for augmentation and reduction of the 
breast; 

new sections on musculoskeletal system; and 

a new section en pathological changes occurring in venous 
autografts. 


For the latest comprehensive coverage of general and cardio- 
thoracic surgery as well as plastic surgery, orthopaedics, 
otolaryngology, vrology, neurosurgery, anesthesia and gyne- 
cology, turn to the book that covers it all—the new 11th edition 
of Sabiston's Dawis-Christopher Textbook of Surgery. 


Edited by David ©. Sabiston, Jr., MD, James B. Duke Professor 
and Chairman, Dept. of Surgery, Duke University Medical 
Center; with 190 contributors. Two volumes 2465 pp., 1805 ill. 
Single volume $39.75. Two volumes $48.00. June 1977. 
Single volume: #7868-8. 
2-volume set: #7869/70. 
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Letters to the Editor 


Polyurethane Foam (Bentley) 
Micropore Blood Transfusion Filter 


To the Editor.—In reference to the 
editorial comment by Dr Nathan 
Couch following the article on the 
Bentley blood filter (Arch Surg 
112:222-225, 1977), a serious hazard of 
this filter, due to its foam, is retention 
of air in lower portions of this filter. If 
pressure is applied to the blood bag 
above the filter, an infusion of air 
from the filter into the patient is a 
great risk. There is no way to assure 
that all air from the filter has been 
replaced by either blood or a fluid 
primer. I have personally seen two 
times, in separate patients, sudden 
movement of quantities of air down 
the transfusions toward the patients. 
Each time, the filters had been primed 
according to instructions of the manu- 
facturer, and had been running at a 
slow drip for several minutes before 
the pressure bag was inflated on the 
blood container. 

Because of this hazard, our phar- 
macy committee has discontinued the 
purchase of this filter and is under 


. agreement to return or destroy the 


remainder on hand. What we seem to 
need is not only an article on how good 
the filters are in filtering, but if any 
real value to the patient is had by 
adding the expense of this additional 
apparatus. If it is really worthwhile, 
why not just build the filter mecha- 
nism into the blood administration 
sets? At a recent convention in San 
Francisco, no salesperson of any 
company making these filters (five 
were represented) had any proof that, 
in terms of patient survival, morbid- 
ity, or mortality, the filters are indi- 
cated. 

Presently, we are using another 
type of filter when we expect to give 
large amounts of blood, which in our 
hospital is infrequent. We hope the 
expense will be some day justified. 

EUGENE G. WULLER, MD 
Garland, Tex 


In Reply.—Dr Wuller's points are all 
valid, and I agree with him. Certainly, 
any device that poses a risk of air 
embolism ought not to be used, and 
the value of filtering debris in low- 
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volume transfusions is dubious. We 
favor a policy of using filters only 
when transfusions of more than 4 
units, ie, 2,000 ml, are anticipated. 

I also share Dr Wuller's feeling that 
the evidence for the value of these 
filters is largely cireumstantial. Direct 
proof zhat they have major effects on 
morbidity and mortality is very diffi- 
cult to obtain in humans. It would be 
easy to design a clinical study wherein 
two groups of patients would be inves- 
tigated. The only variable distinguish- 
ing one group from the other would be 
the use of blood filters. All other 
variab es bearing on the chief target 
organ, the lung (eg, transfusion 
volume, type and extent of bacterial 
infection, type and volume of noncol- 
loidal infusions, age, sex, degree of 
preexisting pulmonary impairment), 
would be matched in pairs. 

Somewhere, an aficionado of blood 
filters may be conducting such a 
study, but it will take a long time to 
complete. 

NATHAN P. Couch, MD 
Boston 


A Reversed Jejunal Segment 
Interposition as Feeding 
Gastrostomy 


To the Editor.—I have just read with 
interest the article by López et al, "A 
Reversed Jejunal Segment Inter- 
position as Feeding Gastrostomy” 
(Arch Surg 112:343-344, 1977). These 
authors state that an isolated re- 
versed jejunal segment functions well 
as a permanent feeding gastrostomy, 
and that they derived their idea to 
perform the procedure from experi- 
mental work done by gastric physiolo- 
gists. 

I would like to call to the authors' 
attention that Lloyd M. Nyhus and 
the late Henry N. Harkins reported 
on this procedure 19 years ago (Bull 
Soc Int Chir 11:254, 1958). It is of fur- 
ther interest that Nyhus et al re- 
ported on additional experience with 
the procedure in the ARCHIVES 
(83:864-868, 1961). Dr John Jessup also 
gave a detailed description of the op- 
eration procedure. I thought this 
might be of interest to the authors, as 
well as reference material for read- 
ers. 

J. LYNWOOD HERRINGTON, JR, MD 
Nashville, Tenn 
1. Jessup J, in Nyhus LM, Harkins HN (eds): 


Surgery of the Stomach and Duodenum, ed 2. 
Boston, Little Brown & Co, 1969, chap 27. 
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Now available for 
post-exposure 
prophylaxis 


H-BIG 
HEPATITIS B IMMUNE 
GLOBULIN (HUMAN) 


tom ABBOTT 
scientific Products Division 


Provides short-term protection 
for individuals accidentally 
exposed to material reactive 
for HB,Ag by: 
* parenteral means 

(2.g., accidental needle-stick) 
* cral means (e.g., pipetting accident) 


€ cirect mucous membrane contact 
=g., accidental splash) 


Who's at risk? 

e Staff and patients in hemodialysis 
units, oncology wards 

* Operating room personnel 


e Technologists in private and hospital 
la»oratories, blood banks 


e Fhysicians — especially surgeons 

e Dentists — especiallv oral surgeons 

© Staff and patients in long-term 
institutions 

e Chronic users of injection therapy 

e Other hospital staff 


ABBOTT Scientific Procucts Division 
Abbott Laboratories 


820 Mission Street. South Fasadera, Califorria 91030 


pue uu 


Bref Summary 
Cinical Pharmacology/Biological Activity: HEPATITIS B IMMUNE GLOBU- 
LE (HUMAN) provides passive immunization for individuals exposed to the 
he»atitis B virus (HBV) as evidenced by à reduction in the attack rate of hepati- 
tis 3 following its use. The administration of the usual recommended dose of 
thy. immune globulin generally results ina detectable level of circulating anti- 
HE. which persists for approximately two months or longer. Cases of type B 
he»atitis are rarely seen following exposure to HBV in persons with pre-existing 
an---HB,. No confirmed instance of transmission of hepatitis B has been asso- 
cic ed with this product. 
Incications: HEPATITIS B IMMUNE GLOBULIN (HUMAN) [H-BIG*] is indi- 
ce-ed for post-exposure prophylaxis following either parentera! exposure eJ. 
by accidental “needle-stick,” ot direct mucous membrane contact, (e.9., acci- 
Ge^tal splash), or oral ingestion, (e.g. pipetting accident) involving HB,Ag 
positive materials such as blood, plasma or serum 
Us» of HEPATITIS B IMMUNE GLOBULIN (HUMAN) in other situations has 
ben and continues to be evaluatec, but there are not sufficient data at present 
or effectiveness, dosage and schedule for any other uses to be included as 
de nite indications. There is currently some controversy over whether immune 
gic»ulin containing a low or a high anti-HB, titer is preferable in these other 
Situations. 
Cc traindications: There are no specific contraindications for HEPATITIS B 
IMMUNE- ‘GEOBULIN (HUMAN) [H-BiG®]. No adverse reactions have been 
seen in individuals with pre-existing hepatitis B surface antigen al- 
though Gata regarding this occurrence are limited. 
Warning: HEPATITIS B IMMUNE GLOBULIN (HUMAN) 
[H-BIG*] should be given with caution to patients with a his- 
tory of prior systemic allergic reactions following the ad- 
ministration of human immune globulin preparations 
Precautions: GENERAL: HEPATITIS B IMMUNE 
GLOBULIN (HUMAN) [H-B!G®] should not be ad- 
ministered intravenously because of the potential 
for serious reactions. Injections should be made 
intramuscularly and care should be taken to 
draw b&ck on the plunger of the syringe before 
injection in order to be certain that the needle is 
not tn a blood vessel 
CLINICAL AND LABORATORY TESTS: None 
required, 
SPECIAL INSTRUCTIONS: Although systemic 
reactions to immune globulin preparations are rare, 
epinephrine should be available 
Clinically Significant Product Interactions: Live virus 
vaccines such as measles vaccine shouid not be given 
close: to the time of HEPATITIS B IMMUNE GLOBULIN 
(HUMAN) administration because antibodies in the globulin prep- 
are«on may interfere with the immune response to the vaccination 
Nz nteractions with other products are known. 
Pregnancy: No studies have been conducted in pregnant patients. Clinical 
ex; »rience with other immunoglobulin preparations administered during preg- 
na: oy suggests that there.are. no known adverse effects on the fetus from 
imr une globulins per se, but there are no reported studies indicating whether 
or -ot such adverse effects occur. 
Ad 'erse Reactions: Local pain and tenderness at the injection site, and urti- 
car 3 and angioedema may occur; anaphylactic reactions, although rare, have 
been reported following the injection. of human immune globulin preparations. 
Casition: Federal (U.S. A.) law prohibits dispensing without prescription. 
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We have prepared a pēkage of informational materials to acquaint you and your staff 
with HEPATITIS B IMMGNE GLOBULIN (HUMAN). Return this coupon to receive your copy of 
ASPD's "Seminar in Print.’ 


Send to: ABBE TT Scientific Products Division | ] Have representative contact me 
820 Mission Street [] Send order information 
Sout! Pasadena, California 91030 
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COLACE prevents hard, dry stools common to constipation . . . 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

Safe and non-habit forming . ... COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
the most widely used 
stool softener. « 
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. The versatili 
Its evident on alni 


As a psychotherapeutic agent, Valium 
(diazepam) serves a wide range of needs 


Whatever the patient's primary diagnosis, excessive anxiety sometimes 
becomes an important factor in treatment. In such cases, you'll find Valium an 
extremely useful adjunct to counseling. That’s because oral Valium acts 
promptly and effectively to calm the tense, cverreacting patient and to reduce 
his anxiety to more manageable levels. Moreover, Valium may be given to 
psychoneurotic patients whose predominant anxiety is accompanied by 
secondary depressive symptoms. And when anxiety is particularly 
acute—before surgery, endoscopy or cardiove2rsion, 
for instance — Valium is available in injectable 
form to provide immediate calming. 

Valium is generally well tolerated, with side 
effects more serious than drowsiness, fatigue and 
ataxia rarely seen. Ambulatory patients, however, 
should be cautioned against driving, operat ng 
dangerous machinery or drinking alcohol while on 
therapy with Valium. 
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Valium (diazepam) serves 
as an adjunct in skeletal muscle 
spasm and spasticity 


Because of its potent muscle-relaxant 
properties, Valium is a useful adjunct in relieving 
skeletal muscle spasm caused by sprains, strains 
or inflamed muscles. In such cases, adjunctive 
Valium often helps break the reflex cycle of 
spasm/pain/spasm and thus tends to increase 
mobility more rapidly. In certain other disorders 
as well—such as paraplegia and athetosis — rehabilitation special- 
ists often find the spasmolytic action of Valium helpful in relieving 
involuntary movements, muscular rigidity and convulsive spasms. 
And you can choose from scored tablets or injectable dosage 
forms to suit an individual patient's needs. 

Because of its relatively low toxicity, Valium has a noteworthy 
safety record. Nevertheless, as with any long-term drug therapy, 
periodic blood counts and liver function tests are advisable. 


EMERGENCY ROOM 
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E Jum (diazepam) 
tyery hospital service 


In status epilepticus particularly, Injectable 
Valium (diazepam) serves a vital need 


Injectable Valium is now considered by many authorities 
to be a preferred Crug in the management of status epilepticus. Used 
adjunctively, it generally succeeds in interrupting seizures promptly. 
Frequently, a single injection helps restore control. Injectable Valium 

wa has at times been effective even after standard 

anticonvulsants have failed. 

If used intravenously, Injectable Valium 
should be administered slowly, taking at 
least one minute for each 5 mg (1 ml) given; it 
should not be mixed or diluted with other 
solutions or fluids. Although Injectable Valium 
seldom alters vital signs, because of the possible 
occurrence of apnea and/or cardiac arrest 
(especially in elderly or very ill patients), re- 
suscitative facilities should be readily available. 
(See product information. ) 



















PSYCHIATRIC 


Valium, 
- (diazepam) 


few products on any hospital formulary do so much so well 


For a summary of product information, please see following page. 
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al {UM diazepam) 


2-mg, 5-mg, 10-mg scored tablets 
ready-to-use 

2-ml Tel-E-Ject (disposable syringes) 
2-ml ampuls 

10-ml vials 


three distinct actions: 
psychotherapeutic 
skeletal muscle relaxant 
anticonvulsant 


5 mg/ml 


Before prescribing, please consult complete product information, a summary of 
which follows: 


Indications: Tension and anxiety states; somatic complaints which are concomitants 
of emotional factors; psychoneurotic states manifested by tension, anxiety, ap- 
prehension, fatigue, depressive symptoms or agitation; symptomatic relief of acute 
agitation, tremor, impending or acute delirium tremens and hallucinosis due to 
acute alcoho! withdrawal; adjunctively in: relief of skeletal muscle spasm due to 
reflex spasm to local pathology; spasticity caused by upper motor neuron disorders; 
athetosis; stiff-man syndrome. Oral form may be used adjunctively in convulsive 
disorders, but not as sole therapy. /njectable form may also be used adjunctively in: 
status epilepticus; severe recurrent seizures; tetanus; anxiety, tension 3r acute stress 
reactions prior to endoscopic/surgical procedures; cardioversion. 


Contraindications: Tablets in children under 6 months of age; known hyper- 
sensitivity; acute narrow angle glaucoma; may be used in patients with open angle 
glaucoma who are receiving appropriate therapy. 


Warnings: As with most CNS-acting drugs, caution against hazardous occupations 
requiring complete mental alertness (e.g., operating machinery, drivirg). Withdrawal 
symptoms (similar to those with barbiturates, alcohol) have occurred following 
abrupt ciscontinuance (convulsions, tremor, abdominal/muscle cramos, vomiting, 
sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under care- 
ful surveillance because of predisposition to habituation/dependence. 


Usage in Pregnancy: Use of minor tranquilizers during first trimester 
should almost always be avoided because of increased risk of congenital 
malformations, as suggested in several studies. Consider possibility of 
pregnancy when instituting therapy; advise patients to discuss therapy if 
they intend to or do become pregnant. 


ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS 
depressants. 


Not of value in treatment of psychotic patients; should not be employed in lieu of 
appropriate treatment. When using oral form adjunctively in convulsiv2 disorders, 
possibility of increase in frequency and/or severity of grand mal seizures may require 
increase in dosage of standard anticonvulsant medication; abrupt withdrawal in 
m cases may be associated with temporary increase in frequency end/or severity 
of seizures. 


INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, .ocal irritation, 
swelling, and, rarely, vascular impairment when used l.V.: inject slowl/, taking at 
least one minute for each 5 mg (1 ml) given; do not use small veins, i.e., dorsum of 
hand or wrist; use extreme care to avoid intra-arterial administration or extravasation. 
Do not mix or dilute with other solutions or drugs, or add to I.V. fluids. 


Administer with extreme care to elderly, very ill, those with limited pulmonary reserve 
because of possibility of apnea and/or cardiac arrest; concomitant use of barbitu- 
rates, alcohol or other CNS depressants increases depression with increased risk of 
apnea; have resuscitative facilities available. When used with narcotic analgesic 
eliminate or reduce narcotic dosage at least 1/3, administer in small increments. 
Should not be administered to patients in shock, coma, acute alcoholic intoxication 
with depression of vital signs. 


Has precipitated tonic status epilepticus in patients treated for petit mal status or 
petit mal variant status. 


Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred 
following abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, 
vomiting, sweating). Keep addiction-prone individuals under careful surveillance 
because of predisposition to habituation/dependence. Not recommerded for OB 
use. 


Efficacy/safety not established in neonates (age 30 days or less); prolcnged CNS- 
depression observed. In children, give slowly (up to 0.25 mg/kg over 3 minutes) to 
avoid apnea or prolonged somnolence; can be repeated after 15 to 3C minutes. If no 
relief after third administration, appropriate adjunctive therapy is recommended. 


Precautions: If combined with other psychotropics or anticonvulsants, carefully 
consider individual pharmacologic effects—particularly with known compounds 
which may potentiate action of Valium (diazepam), i.e., phenothiazines, narcotics, 
barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in 
highly anxious patients with accompanying depression who may have suicidal ten- 
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dencies. Observe usual precautions in impaired hepatic function; avoid accumula- 
tion in patients with compromised kidney function. Limit oral dosage to smallest 
effective amount in elderly and debilitated to preclude ataxia or oversedation (initially 
2 to 2¥2 mg once or twice daily, increasing gradually as needed or tolerated). 


INJECTABLE: Although promptly controlled, seizures may return; readminister if 
necessary; rot recommended for long-term maintenance therapy. Laryngospasm/ 
increased cough reflex are possible during peroral endoscopic procedures; use 
topical anes*hetic, have necessary countermeasures available. Hypotension or mus- 
cular weaknsss possible, particularly when used with narcotics, barbiturates or 
alcohol. Use lower doses (2 to 5 mg) for elderly/debilitated. 


Adverse Reactions: Side effects most commonly reported were drowsiness, fatigue, 
ataxia. Infrequently encountered were confusion, constipation, depression, diplopia, 
dysarthria, headache, hypotension, incontinence, jaundice, changes in libido, 
nausea, changes in salivation, skin rash, slurred speech, tremor, urinary retention, 
vertigo, blur-ed vision. Paradoxical reactions such as acute hyperexcited states, 
anxiety, hallucinations, increased muscle spasticity, insomnia, rage, sleep distur- 
bances and'stimulation have been reported; should these occur, discontinue drug. 


Because of &olated reports of neutropenia and jaundice, periodic blood counts, liver 
function tests advisable during long-term therapy. Minor changes in EEG patterns, 
usually low-voltage fast activity, have been observed in patients during and after 
Valium (diazepam) therapy and are of no known significance. 


INJECTABLE- Venous thrombosis/phlebitis at injection site, hypoactivity, syncope, 
bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, neutropenia. 


In peroral endoscopic procedures, coughing, depressed respiration, dyspnea, 
hyperventiletion, laryngospasm/pain in throat or chest have been reported. 


Dosage: Incividualized for maximum beneficial effect. 


ORAL—Aduits: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. toq.i.d.; 
acute alcohol withdrawal, 10 mg t.i.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or 
q.i.d. as needed; adjunctively in skeletal muscle spasm, 2 to 10 mgt.i.d. org.i.d.; 
adjunctively in convulsive disorders, 2 to 10 mg b.i.d. toq./.d. Geriatric or debilitated 
patients: 2 D 2V2 mg 1 or 2 times daily initially, increasing as needed and tolerated. 
(See Precac tions.) Children: 1 to 2V2 mgt.i.d. or q.i.d. initially, increasing as needed 
and tolerated (not for use under 6 months). 


INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or I.V., 
depending on indication and severity. Larger doses may be required in some condi- 
tions (tetanas). In acute conditions injection may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is usually satisfactory. Lower doses (usually 2 to 5 mg) 
with slow desage increase for elderly or debilitated patients and when sedative drugs 
are added. See Warnings and Adverse Reactions.) 


For dosage: in infants and children see below; have resuscitative facilities available. 
I.M. use: by.deep injection into the muscle. 


I.V. use: inject slowly, take at least one minute for each 5 mg (1 ml) given. Do not use 
small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid intra-arterial 
administratron or extravasation. Do not mix or dilute with other solutions or drugs; do 
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Postoperative surgical infections 
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Rapid penetration 
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intramuscular administration. Penetrates body tissues 
in high concentrations and diffuses well into pleural, 
pericardial and synovial fluids. 
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Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has been recom- 
mended for use with discs for testing susceptibility to penicillinase- 
resistant penicillin-class antibiotics. Interpretations correlate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the laboratory of 
"susceptible" indicates that the infecting organism is likely to 
respond to therapy. A report of "resistant" indicates that the infect- 
ing organism is not likely to respond to therapy. A report of “‘inter- 
mediate susceptibility" suggests that the organism would be 
susceptible if high dosage is used, or if the infection ts confined to 
tissues and fluids (e.g., urine) in which high antibiozic levels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M.: Antibiotic 
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Note below.) 
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organism other than a penicillin G-resistant staphylococcus sensitive 
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in fatality. Because of this there is concern that widespread use of 
the penicillinase-resistant penicillins may result in the appearance 
of an increasing number of staphylococcal strains which are re- 
sistant to these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that minor variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction to any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicill ns. These re- 
actions are more apt to occur in individuals with a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. 3efore therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate -herapy should 
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be instituted. and discontinuation of nafcillin therapy considered. 
The usual agants (antihistamines, pressor amines, corticosteroids) 
should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind durirg long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral mute of administration should not be relied upon in 
patients with severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardiosoasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because of the possibility of thrombophlebitis. 
Adverse Reactions: Reactions to nafcillin sodium have been 
infrequent aid mild in nature. As with other penicillins, the possi- 
bility of an anaphylactic reaction or serum sickness-like reactions 
should be ccnsidered. A careful history should be taken. Patients 
with histories of hay fever, asthma, urticaria, or previous sensi- 
tivity to pen cillin are more likely to react adversely. 

The few reactions associated with the intramuscular use of nafcillin 
sodium have been skin rash, pruritus, and possible drug fever. As 
with other penicillins, reactions from oral use of the drug have in- 
cluded nausea, vomiting, diarrhea, urticaria, and pruritus. 
Parenteral Administration: |t is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on oral therapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intraveneus Route: The required amount of drug should be 
diluted in 15 to 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chloride Injection, U.S.P., and injected over a 5- to 10- 
minute peried. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on nafcillin sodium at concentrations of 2 mg/ml 
and 30 mg/ml in the following intravenous solutions indicate the 
drug will lose less than 10% activity at room temperature (70° F.) 
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Discard any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusion of Unipen® (nafcillin sodium). The concentration of 
the antibiote should fall within the range of 2 to 30 mg/ml. The drug 
concentrate and the rate and volume of the infusion should be 
adjusted so that the total dose of nafcillin is administered before 
the drug loses its stability in the solution in use. 

There is ro clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This rout» of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlebitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep irtragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (2°-8° C.) and use within 
7 days or keep at room temperature (25° C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral nafcillin sodium. 

After mizing, the oral solution must be stored in a refrigerator. 
Discard any unused portion after one week. 

Supplied: INJECTION (VIALS)— Supplied in vial sizes of 500 mg., 
1 gram, and 2 gram nafcillin sodium as the monohydrate, buffered. 
When recoastituted as recommended, the contents of each vial pro- 
vide, respactively, 2-, 4- or 8-ml. of nafcillin sodium solution 
equivalent ger m/. to 250 mg. nafcillin buffered with 10 mg. sodium 
citrate. Film-coated TABLETS—containing nafcillin sodium as the 
monohydrete, equivalent to 500 mg. nafcillin buffered with calcium 
carbonate. CAPSULES—containing nafcillin sodium, as the mono- 
hydrate, equivalent to 250 mg. nafcillin buffered with calcium car- 
bonate. FOR ORAL SOLUTION—Bottle of dry nafcillin sodium as 
monohydrate—powder for reconstitution to provide 100 ml. of 
solution ccntaining nafcillin sodium equivalent to 250 mg. nafcillin 
per 5 ml. 

WYETH LABORATORIES PHILADELPHIA, PA. 
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Editorials 


Surgery's Greatest Challenge 


T hesscience and technology of surgical care has clea-ly 
au grown society's ability to afford it. Yet, like the 
finanei..lly irresponsible teenage son of a rich family, we as 
a prozession continue to spend as though our rich unele will 
never t re of providing us cash. Clearly, this is not so, and 
the day of reckoning will soon be on us. 

Most surgeons who bear the responsibility of teaching 
have ir the past ignored the problem as inappropriate to 
their e5isters; however, the nonteachers as a group are 
perhap: equally to blame. Though more alert :o the 
econommcs of practice and surgical care, they have been 
more prone simply to blame the problem on inability to 
collec. justifiable patient care costs from third-party 
carriers. The problem is, of eourse, far larger than devisiag 
more efective means ef squeezing reimbursement costs 
from the government or other insuring agencies. Neces- 
sary theugh this may be in the short term, the ultimate 
solutier is more basic. Indeed, it is medicine’s most serios 
currertproblem. It far outweighs in importance the scien- 
tific anc clinical challenge o? that popular quartet of heart 
disease, cancer, stroke, and trauma. If we don't find a wzy 
to pay for applying our brilliant discoveries, there is li-de 
use in trying to make new ones. 

À heard of aggressive social planners and economists a-e 
rushing to solve our problem for us. Like self-confideat 
politicians dealing with warfare, they consider the problen 
to be to» serious to be left to the generals. Unforturately, 
with serae notable exceptions, physicians, both individual y 
and as a profession, through our organizations deserve -0o 
be treated as such immature incompetents. Too frequen-l;, 
when we do address the problem, we confuse symotors 
with theunderlying economic disease, and thus, despite o: r 
good mentions, are exposed to the public's charge ef 
econom® self-interest. 

Given this situation, dearly, we must dedicate our best 
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brains, our time, and our energies toward a solution. We 
must do se not merely to protect what obviously is a good 
thing for ourselves, but to devise a better system for 
delivering the best surgical care to the maximum number 
of patients. 

The best way to sponsor change is to enlist young minds, 
first to appreciate the problem and then to make it 
appealing enough for them to devote their energies to its 
solution. The nearest thing that we surgical teachers have 
to the "young" are the 25- to 35-year-old medical students 
and residents. But those of us responsible for their train- 
ing—to be charitable—have not been the leaders, even 
within our profession, in devoting energies toward devis- 
ing methods for making surgical care most cost-effective. 
We are overdue for a change. We must demonstrate to our 
young surgical charges that it is not only professionally, 
but intellectually and socially appropriate for them to 
devote time to solving surgery's greatest challenge. 

Teaching gimmicks alone have little lasting impact on a 
problem or on students. The first step is for surgical 
teachers, who presumably help form the self-image of their 
students, to become themselves honestly involved. At a 
secondary ‘evel of importance are investigative techniques 
exploring methods of solving the problem. 

A technique we have found useful during the past year is 
illustrative: The Surgical Mortality and Morbidity Confer- 
ence (M ard M) is now an accepted part of every quality 
surgical program. Almost unique among professions, it 
invites open self- and peer analysis of errors. The only 
thing like it is the alleged wall posters and public demon- 
stration of deposed Chinese political leaders. Historically, 
St Sebastian and some of the self-flagellated Christian 
martyrs perhaps set the tone. Be that as it may, the 
conference serves to keep surgeons self-critical and honest, 
and thereby to guarantee optimum care to our patients. 
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Using this session, and indeed the same tested 
techniques, we are attacking surgery’s larger problem. 
Attended by all staff, residents, and students, we add each 


. week an economic case to the list of deaths and complica- 


tions on the conference. To the wound infections we add 
duplicatory laboratory requests. A brief, one-paragraph 
written summary of the clinical problem is all that is 
allowed or needed for the classic clinical problem. The core 
presentation is the patient's hospital bill, itemized and 
detailed as it appears for the business office. There to see is 
the $30 cost of blood gas level determination, repeated 
perhaps needlessly three times in a morning. So, zoo, is the 
pointless culture request ($6) that was probably never 
reviewed and done without thought on gallbladder 
contents, just because it is "routine." And the chest 
roentgenogram ($19) repeated in error on admission, even 
though a similar x-ray film had been taken within a week 
on an outpatient basis. The shopping list is endless and 
enormously expensive. Residents selecting the cases for 
presentation have variously chosen cases such as the 
following for hospital bill review: 

1. Cost of an inpatient vs outpatient breast biopsy. 

2. Cost of needle vs open thyroid biopsies. 

3. Cost of a simple wound infection prolonging hospital- 
ization three days. 

4. Cost of a totally uncomplieated herniorrhzphy, or a 
walk-in visit to the emergency department. 

9. Cost of an extra day in the intensive care unit. 

6. Cost of incorrectly scheduling elective hospital admis- 
sion on a Friday or Saturday for Monday operation. 

7. Cost of a missed perforation of a duodenum requiring 
more than five months of subsequent hospitalization. 

The staggering cost of a $45,000 hospital bill in the latter 
case comes as no surprise to business office personnel, but 
the students were shocked that it cost $10,000 per month 
for this patient's hospitalization. 

It is encouraging to note that surgeons of all ages now 
vie to "get a patient on the Economic M and M list." It is 
almost a catharsis of the conscience and reflects, we 
believe, an increased awareness by our students and 
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residents of the economic implications of clinical care. 

One can properly ask what rewards or punishments are 
required to make this system effective. At the moment, 
nothing more than peer pressure resulting from such 
publie exposure is needed. The M and M moderator ques- 
tions the reason for the order or action that resulted in 
what was deemed an unnecessary expense, and the resi- 
dent or staff tries to defend the actions. In some cases, 
activities such as ordering 4 units of blood for cross-match 
is justified, even if they are not subsequently used. 
Alternatively, no formal comment is usually required when 
the ECG and 6- and 12-factor automated chemical analyses 
are performed in the emergency department and are 
repeated a few minutes later on hospital admission. When 
a particular physician seems callous to the expenses 
involved in needless procedures, it occasionally is 
suggested facitiously that perhaps this amount should be 
deductec from his paycheck. This seems to carry the 
message. 

Combming the economic review with the obvious quality 
control M and M session inevitably equates good profes- 
sional care with cost-effective techniques. It demonstrates 
to the students, residents, and staff that good medical care 
involves an intellectual process of precise choice of ordered 
laboratory data, and that the weight of laboratory slip 
requests does not necessarily correlate exactly with scien- 
tific clinical care. 

The fundamental problem is far more complex than can 
be solved by such simple teaching or administrative devices 
as here described. But, since official attention has been 
devoted to the cost of health care, it is interesting to notice 
how other related economic matters have surfaced. There 
is concern as to the cost-effectiveness and effect on the 
environment of disposable gowns, gloves, razors, catheters, 
and trays. Scrub sink water is turned off when not actively 
being sed. Residents and students are becoming 
concern2d. Spurring such concern is the responsibility of 
clinical .eaders regarding surgery’s biggest challenge. 

BEN EISEMAN, MD 
Denver 
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M™ years ago in the land of ETA "d t art of ship construto Even tea the scholars had little 
prospered because the citizens were ambitious aad 5 time for personal instruction, since much of their time was 
the ccuntry was produetive. It was believed by the wee | J occupied in preparing new ship designs and lectures to be 
men of -he day that one of the most important features of | presented on subsequent trips that now occupied the major 
the sucessful economy was the excellent program b 4. portion of their academic year. A famous oracle declared 
educatien in shipbuilding, in which young Euphoridon: tes that there was a direct correlation between the decline in 
were ex»osed to the teachings of the learned scholars of tae _ Euphoridonite student interest in studying shipbuilding 
country»on a personal basis. The teachers were held in high | and the time that the scholars spent away from their 
esteem 5y their fellow citizens because of their recognized _ school. The great. tragedy of Euphoridon occurred some 
contriowtions, both in teaehing and in other 222i A at years later, when a devastating flood swept the land, 
aetivities, to the well- being of their nation. . overwhelming the citizens, even the itinerant shipbuilding 
Over the course of time, the leaders of neighborirg p scholars of this once prosperous land, who were unable to 
countries recognized the importance of Euphorider’s escape the deluge in their canoes, Tafts, and outmoded 
teaching programs in shipbuilding, and they commissioned . Ships. . F. P ROTE, Me SR. 
several Euphoridonite scholars to write books on tke | e: 1) 
subject and invited them to come and give seminars to de 
neighboring people. Great aeclaim and glory were heaped — 
on these distinguished edueators by their proud. compa- - 
triots, who were pleased to see neighboring lands benefit | 
from their experience. As distant countries began te t 
the wise teachings of the scholars and encourage them ky © 
offering enticing honoraria to make ever-lengthier j ‘eae gy 
neys, th people of Euphor:don gradually became awase / 
that the teaching effectiveness of the scholars for ther 
own stueents was diminishing considerably, and that ther 
study ef shipbuilding was largely relegated to reading the vb 
written works of these great men. Meanwhile, the scholars - 
received international accolades and honors of the highest - 
order fo- their teaching and scholarly shipbuilding preser- 


Job As the rewards and accolades for academic surgeons to 

| -provide scholarly contributions to medical societies and 
. countless committees away from their medical schools 
. become more enticing, we must be concerned about the 

3 medical students and house officers who currently are 
. faced with learning a magnitude of medical concepts and 
. facts several. quantums above those we taught just a 
. decade ago. 1 Teaching away from home is exciting and 
. rewarding to the academic surgeon, whose academic 

ay promotion may even come more rapidly than it would if he 

remained at home to do the important day-to-day teaching 

m of his students. With the continued proliferation of medical 
= societies and other distant scholarly activities, each of 

A 9 which has considerable merit, we should attempt to estab- 

 lish ¢ a balance between travel and the commitment to 

tations, far above that which was , saa gp ae in te -achieve excellence in teaching our own students, the 

teachirg institutions of Euphoridon. primary objective of academic surgeons. YA 
As time passed, the students of Euphoridon bb: t: C Nus —  . Erc W. FONKALSRUD, MD 

progress vely less enthusiastic about taking the tim» and S were. DLP pi E Los Angeles 

effort sc study the important concepts of shipbuilding - "aus TY 4 i dii Jnd 

from boeks. Indeed, they were now content to build ra?s — | 228 

and cances, and only on rare occasions did they follow i Am EA | Reference BT 

intricaze designs in the books, when the great scholers i l. Fonkalsrud EW: Too many medical society meetings? Arch Surg 

returned from their voyages to give them tutorials on tho — 110: 463, 1975. 
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Choledochoduodenostomy 


in the Treatment of 


Benign Biliary Tract Disease 


Herbert Freund, MD; Ilan Charuzi, MD; Gideon Granit, MD: Yacov Berlatzky. MD; Zvi Eyal, MD 


è Recurrent surgical interventions on the biliary system for 
benign biliary tract diseases carry high morbidity and mortality. 
Choledochoduodenostomy creates a large and easily performed 
biliodigestive anastomosis enabling good drainage cf the biliary 
system. Among 27 patients undergoing choledochoduodenos- 
tomy for benign biliary tract disease, recurrent cholangitis 
occurred in only one patient, in whom a stenosed anastomosis 
was probably the culprit. The other patients have been free of 
abdominal complaints, cholangitis, or pancreatitis for follow-up 
periods of from six months to eight years. There was no operative 
mortality; morbidity was 45%, but hospital stay averaged only 
14.7 days. The traditional objections to this procedure do not 
seem valid where choledochoduodenostomy is rightly indicated, 
the common bile duct is dilated, and a wide enough anastomosis 
is constructed. Our favorable results mark choledochoduode- 
nostomy as a safe, simple, and effective procedure in the 
management of benign biliary tract disease, particularly in the 
high risk patient. 

(Arch Surg 112:1032-1034, 1977) 


pe gallstones are known to occur in 10% of patients 
undergoing choledocholithotomy and in about 5% of 
those having undergone a normal common duct explora- 
tion.' Moreover, when the duct is explored for residual 
stones, there is a 25% chance that one or more stones will 
remain in the duct. The need for repeated surgical inter- 
ventions increases morbidity and mortality dramatically, 
particularly in the geriatric patient? In an attempt to 
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prevent these complications, side-to-side choledochoduode- 
nostomy was used when dealing with residual or recurrent 
gallstones; multiple or irremovable hepatic duct stones, 
where complete clearing of the duct is doubtful; primary 
common bile duct stones; ampullary stenosis; and even with 
primary duct exploration, when mud and sludge are pres- 
ent. 

The ollowing is a report of our experience with 27 
patients who had undergone choledochoduodenostomy, 
performed for benign biliary tract disorders. 


SUBJECTS AND METHODS 


During the 11-year period between 1965 and 1975, choledocho- 
duodenostomy was earried out in 27 patients for benign obstruc- 
tive lesions of the biliary tract system, traumatic and operative 
common bile duct strictures excluded. The technique of choledo- 
choduodenostomy practiced by us is that of Fléreken and Steden,” 
being simple and safe. 

There were 15 women (55%) and 12 men (45%), ranging in age 
from 18 to 85 years old (mean, 68.6). Approximately 82% were in 
the seventh, eighth, or ninth decade. Seventeen of the patients 
(63%) suffered from diseases other than biliary tract pathology, 
mainly cardiovascular disorders and diabetes mellitus. 

The indications for choledochoduodenostomy were residual or 
recurrert common bile duct stones in 16 patients, multiple stones 
in 16, hepatic duct stones in five, roentgenographic evidence of 
papillary stenosis in nine, pancreatitis in one, and a very dilated 
common bile duct in 25 patients. In the majority, more than one 
indicatien was present. Advanced age, poor general condition, and 
the nurrber of previous interventions on the biliary system were 
auxiliary considerations. 

Of the 27 patients, 16 (60%) had undergone previous biliary tract 
surgery while in 11 (40%), choledochoduodenostomy was 
performed as a primary procedure during the first surgical 
intervention on their biliary system. This latter group of 11 
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patient. belonged to the elder age group, averaging 73 years »ld. 
All badssubstantially dilated bile ducts, measuring more than 2.5 
cm m -ve patients. Three of these patients were operated as 
emengeacy cases for an empyema of the common duct end four 
had srimary common duct stones. 

The 55 patients with previous biliary tract surgery underwert a 
totabef 28 interventions prior to choledochoduodenostomy. Al Ead 
undesgane cholecystectomy alone or combined cholecystectomy 
and ehoedochotomy as the primary procedure. Twelve patients of 
this group had a second operation, either choledochotomy, recacle- 
dochetomy, or removal of a cystic duct remnant. These previeus 
operstiens had been performed from six months to over ten years 
before the choledochoduodenostomy; 50% were performed up to 
five wears earlier. Operative findings were as follows: 


No. (&) cf 

Patients 
Infectec bile* 27 (100.0) 
Mult@le common duct stones 24 (88.8) 
Dilated *ommon duct (10mm) 25 (82.0) 
Hepzticsduct stones 5 (18.5) 
Pancreazitis 1 B) 


“Exeherichia coli, 52%; Klebsiella organisms, 22%; and Proteus 
organisms, 11%. 


RESULTS 


Ne oserative or hospital mortality was recorded in this 
series of 27 patients undergoing choledochoduodenosteomy 
for berign biliary tract disease. Postoperative complica- 
tions oecurred in 12 patients (45%): pulmonary complica- 
tions m five, wound infection in five (in one of the patien-s, 
this was combined with a transient biliary fistula that 
closed spontaneously), and thrombophlebitis of the legs in 
two. The average hospital stay was 14.7 days. 

Twerty six of the patients were followed up for six 
mon hs to eight years (average, 2.8 years); 25 showed 
excelert results, being free of any abdominal complaint, 
recurreat acute cholangitis, or pancreatitis. Only one 
patient. who in 1970 underwent choledochoduodenostemy 
for recurrent stones, was readmitted to the hospital six 
years lster suffering frem cholangitis. An upper gastreim- 
testina! tract study revealed a stenosed anastomosis, with 
contras material quickly filling the biliary system bat 
emptyiag slowly. Stones were demonstrated in the 
segmer- between the anastomosis and the papilla. Tae 
patiert refused further surgery, and she is respondirg well 
to artibiotie treatment. 


COMMENT 


Desoze the ever-increasing favorable literature on tae 
value o choledochoduodenostomy in the mangement of 
benign obstruction of the biliary system, there is stll 
conside-able dispute over its value and use. The primary 
objecicn is the assumption that choledochoduodenostomy 
predispeses to "ascending" cholangitis. However, Madden 
et al, ir a convincing experiment, proved that in none of 
the 2) znimals subjected to biliary-colic anastomosis c d 
cholang-tis develop, although barium enema studies 
demcrs rated an immediate reflux of the barium into tke 
biliary system. We can only agree with these authors ard 
others,’ that cholangitis is really a "descending" infeeticn 
causes by an obstruction in the ouflow of bile, and not ty 
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regurgitation of intestinal contents. 

Another stated objection to choledochoduodenostomy is 
the creation of a "blind" pouch between the site of the 
anastomosis and the papilla, acting as a nidus for stasis of 
food residual, infection, and stone formation.* The stag- 
nant and mfected bile, secreted into the duodenum, causes 
abnormal bacterial colonization in the duodenum, resulting 
in a situation similar to the classical blind loop syndrome 
with deconjugation of bile salts and indieanuria.'* Smith, 
as quoted by White,’ operated on 25 patients with recur- 
rent cholangitis after choledochoduodenostomy and found 
vegetable debris in the "blind" pouch. Madden et al,’ Stuart 
and Hoerr,'’® Thomas et al, " and Degenshein '* did not 
encountersimilar cases warranting surgery for the "blind" 
segment. 

In the present series, a "blind" pouch filled with stones 
was demonstrated in one patient. However, we suspect the 
cause of cholangitis in this patient to be a narrowing of her 
anastomosis, and not the mere presence of the "blind" 
pouch itse:f. We believe that, whenever recurrent cholan- 
gitis occurs after choledochoduodenostomy, the culprit is 
the anastomosis, which was primarily not wide enough or 
became strictured with time. Except for this one patient, 
all are well, showing no signs or symptoms of recurrent 
disease during follow-up periods ranging from six months 
to eight years (average 2.8). This puts our overall recur- 
rence rate at 3.8%. Madden et al,‘ in a collected series of 
1,255 choledochoduodenostomies, found only five patients 
(0.4%) with recurrent cholangitis, in one of whom a 
stenosed anastomosis was successfully revised. Stuart and 
Hoerr,'?^ Degenshein," and Hoerr and Hermann" reported 
one patiert each requiring reoperation for a strictured 
choledochoduodenostomy. Without going into technical 
details that are explicitly described in the literature,''*"* 
the following should be ascertained when planning a 
choledocheduodenostomy: the duct should always be 
dilated, the longest diameter of the anastomosis should 
never be less than 2.5 cm, and the anastomosis should be 
performed at the lowest possible point of the choledochus, 
thus avoiding the creation of a long "blind" pouch. 

Another possibility that provides direct communication 
between common duct and duodenum is sphincterotomy or 
sphincteroplasty. Thomas et al'' compared choledochoduo- 
denostomy and sphincterotomy in his large series and 
found both to be equally effective in overcoming choledo- 
chal obstruction, with morbidity being similar but with 
higher mortality for sphincterotomy (4.6% as compared to 
3% for choledochoduodenostomy). Sanders'* and Madden et 
al‘ term sphincterotomy to be a more difficult operation 
than choledochoduodenostomy, claiming the former to be 
the cause of unnecessary complications. Stuart and Hoerr'? 
found that, in 81% of their patients undergoing choledocho- 
duodenostomy, a satisfactory result was obtained, as 
compared to only 70% in patients undergoing sphincterot- 
omy. Furthermore, seven patients undergoing sphincterot- 
omy needed additional surgery, four for recurrent pancrea- 
titis and three for retained or recurrent stones, while in the 
group trested with choledochoduodenostomy, only one 
patient hac to undergo reoperation for a strictured anasto- 
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. tract disease, where a bypass seems desirable, choledocho- 
| .. duodenostomy is a much safer, simpler, and shorter proce- 


dure to perform than sphincteroplasty or even sphincterot- 
omy.’ Obviously, the stoma created by a long side-to-side 
choledochoduodenostomy will be wider than any sphincter- 
otomy. 
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Our zood results, together with the vast experience : 


gathered in the literature in the last few years, seem to 


favor choledochoduodenostomy. It is suggested that trans- - 


duodenal sphincterotomy should be used only in patients 
with a common bile duct of normal size, or where a stone is 
impacted in the ampulla of Vater. In all other instances, 
choledochoduodenostomy is recommended as the operation 
of choice in the treatment of benign obstructive disease of 
the biliary system, particularly in the elderly. 
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invited Editorial Comment 


Choledochoduodenostomy has never enjoyed as much popularity 
in the United States as it has in other countries. There has always 
been a fear on the part of American surgeons that side-to-side 
choledochoduodenostomy would permit the reflux of duodenal 
contents into the biliary system, permitting the retention of food 
or debris in the distal bile duct and causing ascending cholangitis. 
Our experience with choledochoduodenostomy in the management 
of a variety of biliary and pancreatic problems does nct justify this 
concern. 

A choledochoduodenostomy is simpler to perform than is a 
choledochojejunostomy using a Roux-en-Y limb, requires only one 
anastomosis, and would appear to be more physiologic in that bile 
is returned to the duodenum rather than to the jejunum. 

Our experience with choledochoduodenostomy now extends to 
approximately 175 patients operated on during the past 26 years 
by myself and by Dr Stanley Hoerr. Our incidence »f ascending 
cholangitis has been minimal. In those patients in whom it has 
occurred, endoscopic duodenoscopy and attempted catheterization 
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of the choledochoduodenostomy or operative reexploration has 
almost always shown obstruction or stenosis at the anastomosis. 
Our incidence of stenosis of this anastomosis is approximately 
equal tc stenosis of a sphincteroplasty or of a choledochojejunos- 
tomy, all of which on occasion may stenose, with the development 
of episodes of cholangitis. 

I agree with the authors’ emphasis on surgical technique, 
choosing only patients in whom the common bile duct is dilated 
and thickened, making a wide anastomosis of at least 2.0 to 2.5 em, 
and cheosing the most distal point of the common bile duct. 
Choledachoduodenostomy is a safe, simple, and effective proce- 
dure in the treatment of benign biliary tract disease as well as 
unresectable malignant obstruction of the distal bile duct, espe- 
cially ir the elderly or high-risk patient. 


RoBERT E. HERMANN, MD 
Cleveland 
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. Primary Intrahepatie 


James E. Pridgen, Jr, MD: J. Bradley Aust, MD; W. David Mc nnis, MD 


* Caroli's disease is characterized by congenital segmen-al 
dilation of the intrahepatic bile ducts producing a varietv of 
symptoms and, usually, primary intrahepatic gallstones. We are 
reporting five new cases cf Caroli's disease in addition to the 31 
reported in the literature. The diagnosis is made by intrahepatic 
cholangiography; techniques are emphasized. The diagnoses 
were confirmed by the surgical specimen of the left lobe of the 
liver im cases 1 and 2, by autopsy in case 3, and by intrahepafic 
cholangiogram in cases 4 and 5. The treatment resulted in left- 
sided obectomy of liver in cases 1 and 2. Cholecystectomy, 
removal of common duct stones, choledochoduodenostomy cr, 
preferabiy Roux-en-Y cheledochojejunostomy, were done n 
cases 3, 4, and 5. Two patients died more than five years after 
their original surgery, and three are alive at six months, six, and 
13 years, respectively. This is a more encouraging outcome than 
is usuelly reported. 

(Arca Surg 112:1037-1044, 1977) 


rimary intrahepatic gallstones (PIHS) form in conger- 

itally dilated bile ducts within the liver parenchyma 
and become symptomatic; this rare entity has become 
known as Caroli’s disease.’ Secondary intrahepatic stores 
are seen frequently, and form originally in the extrahe 
patic b liary tract. Other causes of PIHS, such as neoplasr, 
traumē, parasites, anc polycystic liver disease, ere 
excluded. Caroli and his essociates'* popularized this 
entity in 1958 and described the symptoms, which may 
vary from fever of undetermined origin to ascending 
cholangitis and, if untreated, may result in death from 
sepsis er liver deterioration. 

A review of the world literature on congenital segmental 
dilation ef the intrahepatic bile ducts has revealed 91 cases 
We are reporting five additional cases of our own seen 
since 1969; the variability of the findings, along with 
follow-up, is emphasized. 


REPORT OF CASES 


Case 1.—A 60-year-old man was first seen in December 196* 
because of progressively severe attacks of epigastric pain radi 
ating to his back, requiring narcotics for pain relief. He was never 
jaundiced, but had chills and fever, accompanied by nausea aac 
vomiting. The episodes of pain began in 1960. He was told that ae 
had panereatitis and was treated conservatively. In January 1970 
he was admitted to our hospital. The only abnormal laboratory tes 
was a slight elevation of the alkaline phosphatase level. Gastroinm 
testinal x-ray series, including gallbladder studies, were norma: 
for the fifth time. An intravenous (IV) cholangiogram with 
tomograms of the common bile duct revealed multiple stones ir 
the common bile duct. Four large, clay-colored, elongated stone 
were removed from the common bile duct. The gallbladder was 
removed but contained no stones. and a patulous sphineteroplas-r 
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was done. A T tube was left in the common bile duct and liver 
biopsy was normal. Chemical analysis of the stones showed they 
were composed of cholesterol. 

The patient was readmitted to the hospital in March, July, and 
August of 1970. His pain was acute and had shifted to the left 
upper abdominal quadrant, radiating to the left shoulder and neck, 
and accompanied by chills, fever, nausea, and vomiting. All the 
previous roentgenographie studies were repeated, but were all 
normal. Liver scan and the liver function tests were all normal. In 
September 1970, he underwent reexploration. The common bile 
duct contained no stones. The right hepatic duct was easily 
entered with a probe. The left hepatic duct was occluded until 
curettage was done. This produced several small stones. A Fogarty 
catheter was then passed beyond the point of obstruction and a 
cholangiogram was performed. This second biliary tract operation 
and the 13 common duct cholangiogram demonstrated a stone- 
filled cistern (Fig 1). The patient’s overall condition precluded 
anything further being done at this time, so a T tube was placed. A 
liver biopsy specimen from the left lobe revealed microabscesses 
and severe fibrosis, with no normal hepatic parenchyma. 

In November of 1970 the left lobe of the liver was removed and a 
T tube was left in the common bile duct. The pathology report 
revealed intrahepatic choledocholithiasis, multiple stones (over a 
dozen stones), secondary biliary fibrosis, and associated acute, 
subacute, and chronic cholangitis. He did well for five years. In 
December 1974, he had severe return of all symptoms. An external 
biliary fistula drained slightly about every six months. A fistulo- 
gram showed stones in the common bile duct and right hepatic 
duct. He was treated by a continuous heparin sodium drip through 
the fistula for one week,* and the stones disappeared. They 
gradually reformed and the patient's condition deteriorated. 

In January 1975, a choledochojejunostomy was performed using 
a long Roux-en-Y loop, which was brought to the skin; irrigation 
from a skin stoma through this loop into the biliary ductal system 
was carried out successfully. However, the patient died a month 
later of severe bilateral bronchopneumonia. The autopsy showed 
over 20 small stones scattered throughout the right dilated 
intrahepatic biliary ductal system, occurring at ductal junctures. 
The anastomosis was patent, admitting the tip of the little 
finger. 


This case demonstrates the usual long history of abdom- 
inal pain in these patients. This patient had no cirrhosis 


and represents the pure form of Caroli’s disease. At 


autopsy, sponge kidneys were not found, but segmental 
dilation of intrahepatic bile ducts containing multiple 
stones were found in right lobe. 


Case 2.—A 25-year-old woman underwent a cholecystectomy and 
common bile duct exploration with removal of multiple common 
duct and intrahepatic duct stones at a referring hospital March 
1970. Because of residual stones discovered on postoperative T 
tube cholangiography and recurrent bouts of ascending cholangi- 
tis, she was transferred to the United States Air Force Medical 
Center, San Antonio, Tex, where she received the remainder of her 
therapy. In September 1970, she underwent an extended choledo- 
chotomy and choledochoduodenostomy. Multifaceted black stones 
filled the dilated intrahepatic and extrahepatic bile ducts. 
Removal of the intrahepatic stones required transhepatic probing 
through the dome of the liver. The common hepatic duct was 
opened into the liver parenchyma, where the left branch of the 
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Fig 1.—Case 1. Cholangiogram and artist's conception, showing 
large cistern filled with stones in left intrahepatic ductal system 


(arrow). 


Fig 2.—Case 2. Cholangiogram and art st's conception show indirect signs of primary intrahepatic gallstones 
(PIHS), namely, filling of right intrahepatic ductal system with lack of visualization of left. Choledochoduod- 
enostomy with bulge in distal dilated common bile duct containing phytobezoar is present. This operative 
cholangiogram was made prior to visualization of the PIHS in left lobe. 
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Fig 3.—Case 2. Intraoperetive cholangiogram ard artist's conception 
showing cistern anomaly cf left intrahepatic duct filled with stones. 


Fig 4.—Case 3. Cholangiogram and artist's conception show catheser placed through Roux-en-Y limb of 
jejunum hign into left intrahepatic duct. Cistern off of left hepatic duct contains multiple stones. 
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Fig 5.—Case 4. Cholangiogram and artist's conception show multiple cystic dilation of intrahepatic bile 
ducts of both lobes of liver, with store formation. This has been called bronchiectasis of liver. 


Fig 6.—Case 5. Cholangiogram and artist's conception show marked dila- 
tion of left intrahepatic bile duct, producing cistern containing stones. 
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a a eR E EREET EET 
N | rst division could bes seer to Sd i in an edle erostea - dilédiion, 
where it became saccular, and then it ascended vertically. This was 
fought to represent a cistern of the left hepatic duct. The short 
mtrakepatic portion of the common bile duct was attached ta the 
side cf a duodenal loop, creating a widely patent choledochodue- 
eencstomy. 

The patient did well forsix months, when ascending cholangitis 
eai» developed. Multiple intrahepatic biliary calculi were again 
eememstrated. She underwent reexploration in Mareh 1971 
trowgh a duodenotomy adjacent to the choledochoduodenostomy 
Soma, which readily admitted two fingers. Multiple large stones 
ley ee within the distal ducts. Transhepatic placement c^ a 
catheter into a right hepatic duct and out through the lateral 
£5dominal wall via a stab incision allowed cholangiography end 
posteperative irrigation in an attempt to prevent further stene 
fermetion (Fig 2). During her entire hospital course, laboretery 
ssudis revealed mildly elevated bilirubin levels, with leukocytosis 
wher her clinical symptoms reappeared, without evidence of 
celluzr damage. 

The 12th common duct cholangiogram (Fig 3) subsequently 
. owd the true left hepatic duct to be narrowed at its stoma, with 

froxmmal saccular dilation and severe ectasia of all the branehes, 
and led with calculi. This represents the cistern anomaly of the 
left hepatic duct. What had previously been mistaken for the left 
hepacic duct (with rotation of zhe liver) turned out to be a meéial 
posterior ascending branch of the right hepatic duct. In May 1871, 
t-e patient underwent a left hemihepatectomy, Roux-en-Y cheled- 
ochojejunostomy, closure of the duodenostomy, and a splenectemy. 
(perative findings were cisternal dilation distal to a stenotic area 
ir the left main intrahepatic bile duct, with marked ectasia cf all 

 brandkes, filled with multiple calcium bilirubinate calculi. A lange 
paytebezoar nearly filled the distal common hepatic duct, partizlly 
o«clud:ng the choledochoduodenostomy stoma, was removed. The 
patient has been asymptomatiz for six years. 








TES case demonstrates the difficulty in making a diag- 
sis of the intrahepatic cistern with standard cholangicg- 
raphy. A high index o? suspicion is needed. This patient 
aso suffered from the pure form of Caroli’s disease; it is 
rot known if she had sponge kidneys. 


Case 3.—A 35-year-old woman was seen November 1970 becamse 
o right upper abdominal quadrant pain, chills, fever, and jamn- 
dace. She had experienced thes? symptoms for ten years. She kad 
umdeagone three biliary tract operations elsewhere in 1969 and 
1 70. They included a cholecystectomy with removal of common 
dact stones, removal of common duct stones with choledochodunde- 
nestory, and removal of common duct stones with choledoehoje u- 
nsstonmy. 

In January 1972, more common duct stones were removed, and 
the Ecux-en-Y choledochojejunostomy revised. In May 1972, she 
~ h-d recurrent symptoms. Removal of common duct stores and 
_ intrahepatic stones, along with a revision of the choledochoje-u- 
n stomy, was done. In April 1973, the patient underwent reexpio- 
ration because of recurrence of symptoms. Liver biopsy cor firmed 
asxliaznesis of biliary cirrhosis. At surgery, a severe, bleeding 
dathesis occurred, with untoward bleeding from all raw surfaces. 
Azatieter was placed through the Roux-en-Y limb of the jejunum, 
well up into the left hepatic duct. The anastomosis was adequate. 
Te catheter cholangiogram revealed, for the first time, a cistern 
ccataming stones in the left hepatic duct (Fig 4) Because of 
bEedirg-due to a combination of severe biliary cirrhosis and derse 


aGhessens, further surgery was contraindicated. The catheter was | 


fised 7n place to irrigate the left intrahepatic cistern. Sera! 
clolangiograms indicated that it became smaller. The patiem:’s 
ccadition improved clinically, and results of her liver func-ion 
stadie@ improved also. She died elsewhere in 1975, following her 
seven’ biliary tract operation, with the same operative finding. 
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containing PIHS. 


This ezse illustrates the diffieulty in diagnosing the 
cisterns znd the fact that patients may have irreversible 
liver damege from recurrent episodes of cholangitis prior 
to diagnosing a cistern. This patient also had cirrhosis and 
portal hypertension, which is not the pure form of Caroli’s 
disease. I- is not known whether she had sponge kidneys. 


Case 4.—in December 1962, a 19-year-old man was hospitalized 
with right upper abdominal quadrant pain and fever without 
jaundiee. Eis amylase level was slightly elevated and he was 
treated for pancreatitis. The IV cholangiogram showed faint 
visualizatica of dilated common and hepatic ducts, but no gallblad- 
der. In Feoruary 1963, he was rehospitalized with the same 
findings ard underwent surgical exploration. Acute pancreatitis, a 
tense liver. dilated bile ducts, and a small gallbladder were found. 
The gallbladder was removed and the common bile duct explored, 
but no stames were retrieved. The liver biopsy revealed acute 
suppurative cholangitis. The T tube cholangiogram revealed 
multiple cystic dilations of the intrahepatic ducts in both lobes, 
both at the terminal ends of the ducts, and also at some of the main 
branches. The cholangiogram demonstrates what has been called 
bronchiectasis of the liver (Fig 5). 

In April 1963, the patient was referred to another physician in 
Houston, who completed his treatment and follow-up. Radiological 
studies alse revealed bilateral medullary sponge kidneys with a 
right hydreareter. He underwent reexploration, the T tube was 
removed, amd many small, multifaceted, green- to black-colored 
stones wer- removed from the common bile duct. A Roux-en-Y 
end-to-end choledochojejunostomy was performed. He had an 
uneventful postoperative course and has had no further biliary 
problems fer 13 years. 


This is -hought to be the first case of the pure type of 
Caroli's disease with bilateral involvement to be diagnosed 
and treated in this country. The dilation of the distal 
segments as well as main branches of the intrahepatic bile 
ducts is Gassical for this disease. It also illustrates the 
importance of adequate drainage. This patient had symp- 
tomatic bilateral sponge kidneys. 


Case 5.—* 63-year-old woman had recurrent symptoms of right 
upper abdominal quadrant pain and fever, with no jaundice, for 
many years. and underwent an elective cholecystectomy in 1973. 
Multiple stcmes were removed. Postoperatively, she did well except 
for continued “indigestion.” On Aug 18, 1976, she was readmitted 
to the hospital with a three-day history of nausea, vomiting, 
epigastric sain, and jaundice. Radiological studies, including 
stomach roeatgenograms, intravenous pyelogram, sonogram, and 
liver scan, were unrevealing. The IV cholangiogram showed 
common du-- stones. At exploration on Sept 2, 1976, a multifaceted 
green stone was removed. No other stones were found in the 
common dues. The operative cholangiogram revealed the left-sided 
intrahepati* cistern with stones (Fig 6). A choledochoduodenos- 
tomy was performed, but all of the intrahepatic stones in the 
intrahepatiecistern could not be removed. Thus far, the patient is 
doing well, but she will be followed up very carefully. 


This case indicates that one must think of Caroli’s 
disease in any patient with recurrent common duct stones. 
It is believed to represent the pure form of Caroli’s disease. 
Sponge kidneys have not been demonstrated. 


COMMENT 
Etiology and Pathophysiology 


Caroli et al in 1958 described the clinical characteristics 
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Operations and Prognosis of Patients With Prirrary Intrahepatic Gallstones 
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No. of Operations 


Case No.  Choledochotomy, Cholecystectom 


1 1 1 
2 1 2 

3 1 2&3 
4 1 

5 1 2 


*Months or years after diagnosis and treatment. 


and emphasized the congenital nature of intrahepatic 
ductal dilations.’ Caroli has defined two forms of congen- 
ital dilation of the intrahepatic bile ducts’: one type is 
associated with congenital periportal fibrosis and portal 
hypertension; the second type, or pure form, is not. Both 
types bear his name. The symptoms are much the same and 
renal medullary spongiosis is relatively common in both 
types. The first cases of PIHS were reported by Rufanov;* 
Mayo-Robson® (1904), McWhorter’?! (1924 and 1932), Judd 
and Greene" (1928), Oglobin'? (1928), Le Naour'* (1941). 
More recently, Glenn and Moody,'? Glenn and McSherry, 
Longmire et al,” Warren et al,^ and Watts et al'* have 
helped to elucidate this disease. 

Recurrent attacks of chills and fever with epigastric 
pain, with or without jaundice, are the most frequent 
symptoms. The patient's symptoms usually begin before 25 
years of age, but the symptoms and diagnosis may not 
become apparent until years later. The progression of this 
ascending cholangitis resulting from the dilation of these 
intrahepatic ducts may cause septicemia, intrahepatic 
cisterns containing stones, liver abscess, liver atrophy, and 
death.: Once the PIHS is formed in the intrahepatic 
duct, it tends to block off the entrance to its duct, dilate the 
distal duct, and produce a cistern containing more stones. 
Thus, the diagnosis by routine cholangiogram is usually 
missed because the major ductal system is blocked. 

The operative specimen in cases 1 and 2 demonstrated a 
hard, somewhat atrophied left lobe of the liver containing a 
large cistern with 15 or more cholesterol and calcium 
bilirubinate stones of various sizes. The proximal part of 
the cistern was stenotic and blocked by a stone. There was 
also marked ectasia of all branches of the left intrahepatic 
duct, filled with stones. The autopsy in case 1, performed 
5% years after the left lobe resection, showed a dilation of 
the right intrahepatic duct and all of its branches, which 
were filled with various sizes of stones. The liver was hard 
and atrophied and had a darker color than normal. Patient 
3 demonstrated the same pathology at the autopsy, along 
with cirrhosis. According to Hollinshead,”' the left intrahe- 
patic duct is longer and more tortuous than tke right; its 
tributaries come off at sharper angles and it joins the 
common duct at a sharper angle than the right. For these 
reasons, relative stasis in the left intrahepatic duct 
compared to the right may occur, and contribute further to 
PIHS formation. Norman,” Maki,? Glenn and his asso- 
ciates,'^'* and others have found stones more frequently in 
the left lobe; in four of our five patients, the left lobe was 
primarily involved. In Caroli's disease, this segmental 
ductal dilation produces stasis, which we believe is the 
primary cause of PIHS and the variety of other complica- 


1042 Arch Surg—Vol 112, Sept 1977 


Choledochoduodenostomy Cheledochojejunostom 


Liver Resection Outcome* 
4 3 Died at 5 yr 
4 4 Alive at 6 
4&5 da Died at 5 yr 
2 yo! Alive at 13 y 


Alive at 7 mo 


tions. Zer and Dintsman** described a case of intrahepatic 
ductal dilation without stone formation that developed 
Gram-negative septicemia. Carcinoma has been reported 
in the congenitally dilated intrahepatic bile ducts," and 
Caroli’s disease has been reported in Laurence-Biedl 
syndrome.^ 

The precise embryological defect in the development of 
the biliary tract is unknown. Excessive epithelial prolifer- 
ation, according to Yotuyanagi,” is the mechanism of 
congenital cystic dilation of the bile ducts. Warren et al,'* 
Glenn and McSherry, and others believe that develop- 
mental hypoplasia in the ducts is the cause. Kerr et al*? 
have described congenital hepatic fibrosis in 1961, and Mall 
et al" m 1974. In contrast to the Western world, PIHS in 
the East is frequent and is caused by infection ascending 
the bilary tract or through the portal vein. This entity 
differs from Caroli's disease and is known as recurrent 
pyogenic cholangitis. The significance to Caroli's disease is 
that its diagnosis and management are the same.^* ^! 


Diagnosis 


The diagnosis and extent of involvement in Caroli's 
disease are determined by the cholangiogram. Classical 
articles by Hjortsjo** (1948), Olaf Norman" (1951), Caroli’ 
and others described the techniques of intrahepatic cholan- 
giography. Placing the operating table in the Trendelen- 
burg position and turning it from side to side allows 
different planes of the liver to be visualized. Avoiding this, 
stones are easily missed and the vertebral column obstructs 
the view. Percutaneous transhepatic cholangiography* 
and transhepatic cholangiography are particularly helpful 
at the operating table when one major ductal system 
visualizes and the other does not. The difficulty in properly 
evaluating these x-ray films is demonstrated by the fact 
that 12 or more cholangiograms on each of our first, second, 
and th rd patients were required before the precise diag- 
nosis was made. The common bile duct is usually dilated 
when PIHS is present, and this finding may distract the 
radiologist and surgeon from the intrahepatic pathology. 
Caroli has emphasized that diagnosis and classification of 
this entity is frequently difficult, and may not become 
apparent for many years. The first case of Caroli’s disease 
diagnosed preoperatively by computerized axial tomog- 
raphy was reported by Sheedy et al" in 1976. Ultrasound 
scanning can recognize a 3-mm stone in the liver.* Both 
examinations have the advantage of being noninvasive. 


Treatment 


The surgical treatment of PIHS consists of removal of 
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stones a choledochoduocenostomy is frequent yy per- 
formee. In four of five patients, the initial choledoehadio- 
denostomy had to be converted to a Roux-en-Y choladoeo- 
jejunortomy to provide adequate biliary drainage and 
prevere ascending cholargitis. Trout and Longmirs,* 
Glenn and his associates,'^'* Warren et al,* Ong,**** and 
others nave reported similar conclusions. 

Thre methods of removing the stones have been used. 
Extenced choledochotomy utilizing the Barnes” modifiea- 
tion of the Dormia stone extractor and a Fogarty catheter 
or the 3urhenne instrument* has aided intrahepatic stene 
retrieval. Direct incision through the liver into an intrake- 
patic estern containing stones was used in case 2. This 
methoc is dependent cn a probe from the common dect 
extendmg through intrahepatic duct into the cistern, se it 
can be »alpated on the dome of the liver. After removel of 
the stoaes, a mushroom catheter is left in the cistern for 
repeatel irrigations. Wher PIHS stones are confined to 
one lobe of the liver and recurrent symptoms develcp, 
segmertal resection of the liver may be indicated. Resec- 
tion of eft lobe of liver was carried out in cases 1 and 2. 
When iadications for resection are present and surgery is 
delayed unnecessarily, the patient may not tolerate tae 
recommended procedure at a later date, as seen in ease 3. 
When tlateral lobar involvement is present, the prognesis 
is grea.ly decreased and a combination of the above 
method. of treatment may be necessary. Bilateral 
segmen.al liver resection has been done. Caroli believes 
that bilateral involvement of the liver with PIHS is not 
amenabee to surgical treatment; however, choledochojeja- 
nostomy has given some good results in the literature. 
Patient 4 underwent this procedure and is a 18-year 
survivor with no biliary problems. Recurrent courses cf 
antibiotes may be necessary in all forms of Carolis 
disease. Tt is mandatory that these patients have follew-un 
examimations indefinitely, because of the recurrent nature 
of this disease. 

‘As seen in the Table, of the five cases of Caroli's disezs 
reported here, two patients died over five years after the 
original surgery and three are alive at six months, six, and 
13 years respectively. This is a more encouraging prog 
nosis than is usually reported in the literature by Ceroli- 


George Morris, MD, referred the patient in case 4. 
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View, Wide Viewing Angle, Infinite Depth of 
Field, Greater Fiber Optic Light Transmission, 
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Con:rast and Natural Color Reproduction. 
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Peripheral Veins in Surgical Neonates 


Keitel Ikeda, MD, Sachiyo Suita, MD 


€ ÆA new program ef total parenteral nutrition (TPN) for 
surgieal neonates has been described and investigated. The 
program is based on the use of fat emulsion as the major scurce 
of casories and infusion of large volumes of the solutiona via 
peripheral veins. This program has three main advantages over 
conventional hyperalimentation using a central venous catheter: 
(1) it avoids complications such as septicemia, thrombosis of 
large vessels, and metabolic complications such as hypergly- 
cemis or osmotic diuresis; (2) it provides physiologicel nutritive 
elements containing a normal composition of glucose, pretein, 
and fat; and (3) it is easy to start and manage the TPN using a 
per paeral vein. Thirty-four neonatal surgical patients with life- 
threasening gastrointestinal anomalies have been placed oa this 
TPN program. Infusion of fat emulsion and large volumes of fluid 
were well tolerated and al) patients gained weight curing the 
per:od of observation. 

(Arch Surg 112:1045-1049, 1977) 


mee its introduction by Dudrick and his associates,’ 

yarenteral alimentation using central venous cathe- 
ters nas been shown to be capable of sustaining life and 
promoting growth for prolonged periods of time wher oral 
feed ngs are impossible cr inadequate. There are, however, 
certain risks associated with the use of central venous 
catheters, such as sepsis or thrombosis.” Also, hyperos- 
mclar solutions cause osmotic diuresis and deLydrztion. 
The nigh rate of complications associated with th s method 
has ed to the use of peripheral veins for infusions. 

:m this report, we describe the results of long-term 
intrsvenous nutriticn via peripheral veins, usmg a fat 
ermussion as the major nonprotein calorie source and 
increasing the volume of infusate whose solute coneentra- 
tion is significantly lower than that of conventional "hy- 
peraimentation” solutions. 


SUBJECTS AND METHODS 


During the period from January 1970 to June 1976, zhirt.-four 
neermtal surgical patients were fed intravenously with tas pro- 
gram. Details of the patients studied are summarized in Table 1. 
East had life-threatening surgical gastrointestinal ancmaliss and 
was unable to maintain adequate nutrition with oral feeding. 
Nene had significant cardiovascular disease. The comooreats of 
the iafusate and the desage schedule employed are listed im Table 
2. Renges are listed beeause the final concentrations are incividu- 
alized for each patient. based on laboratory and clinical menitor- 
Ing. 

C€zrbohydrates, such as glucose or fructose, completed the 
noaprotein caloric supply, which was adjusted to meet indwidual 
recimrements. Amino acids, 1.0 to 3.0 gm/kg/day, were edminis- 
teres as amino acid solution. Lipid was administered as a 10% 
ercusion of soybean oil. Except in the case of the neonst» with 


corgenital biliary atresia or neonatal hepatitis, whose liver func- 
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tion was already impaired before the start of total parenteral 
nutritior (TPN), fat emulsion was used in all cases. During this 
therapy, however, fat emulsion was stopped when the SGOT and 
SGPT reached levels over 100 units and was begun again when 
they retarned to the normal range. Electrolytes were adjusted to 
individual needs and supplemental vitamins were given. Where 
infusions were prolonged for more than three weeks, trace 
elements were added to the infusates. 

The velume and concentration of each nutrient solution were 
increase’ in a stepwise fashion, as shown in Fig 1. The patient 
initially received a balanced electrolyte solution containing 5% 
glucose. During the next few days, the concentration of glucose 
was increased to 7% to 10% with increase in fluid volume. Two to 
three dæs later, amino acid solution was started, with an initial 
dose of L0 gm/kg/day and increasing gradually to 3.0 gm/kg/day. 
After arother one to two days, the fat emulsion was started with 
an initiz dose of 1.0 gm/kg/day, and every one or two days it was 
increase! up to 2.0 to 4.0 gm/kg/day. With this schedule, the 
patient ceived 60 to 90 ml of fluid per kilogram of body weight, 
containing 12 to 18 calories/kg on the first day of TPN and 
incereasisg gradually up to 150 to 240 ml/kg, with 80 to 120 
calories. kg on the seventh to tenth day after the start of 
intraverous feeding. 

Glucose, amino acid, plasma solutions, and electrolytes were 
mixed tewether and the fat was added separately, together with 10 
to 20 un :s of heparin sodium for each gram of fat. The flow rate of 
the fat was kept within 0.4 gm/kg/hr. Necessary vitamins and 
minerals were given separately by intravenous or intramuscular 
injectio3. 

The drip site was initially a very peripheral vein, mostly in the 
scalp, using a 21- or 23-gauge butterfly needle, and this was 
usually “hanged every 72 to 96 hours. All patients were followed up 
closely with daily weighing, intake and output chart, and urinary 
sugar esncentration, specific gravity, electrolyte, and osmolality 
measurements. Frequent measurements of hemoglobin, blood 
sugar, =rum electrolyte, and serum protein levels, osmolality, and 
acid-base status were performed. Liver function tests (serum 
bilirubiz, SGOT, SGPT, alkaline phosphatase, cholesterol, phos- 
pholipic and triglyceride levels) were checked once a week. In à 
patient seceiving TPN for more than three weeks, serum phospho- 
rus, copper, magnesium, and zinc levels were also checked once a 
week. Laily calculations of the requirements of all nutrients were 
made aad tabulated in the chart. 

In si- patients who received infusions of the fat emulsion for 
long tems according to our program (0.5 gm/kg/day initially, 
with a gradual increase up to 4.0 gm/kg/day), sequential changes 
in the esncentration of plasma triglyceride after infusion of fat 
emulsice were studied. Blood samples were taken on the first day 
of each increased dose of fat emulsion, immediately before the fat 
infusiom, and 30 minutes, two, three, and 24 hours after the 
infusioz of fat. The plasma triglyceride level was determined by 
the me-nod of Fletcher. 


RESULTS 


One patient (No. 34) died of her underlying disease 
(entereeolitis due to an extensive type of aganglionosis) 
while receiving intravenous feedings (Table 1). Her death 
did no- appear to be related to the TPN program. Three 
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_  . Table 1.—Total Parenteral Nutrition (TPN) sing Peripheral Veins ex 















Age (Days) Duration Weight (kg) 
Patient at Onset (Days) of —— ————. 
No. of TPN Diagnosis Indications for TPN TPN Initial Final Complications Outcome 






















lleal atresia with 
meconium peritonitis 

2 3 Anal atresia & 

perforation of colon 


Postoperative ileus 13 2.43 2.52 None Alive 
















Peritonitis Alive 





3 3 Esophageal atresia Anastomotic leak 14 3.00 3.15 None Died 
& pneumonia 
4 3 Jejunal atresia Bowel decompression 9 2.14 2.20 None Alive 
$ 1 Jejunal atresia Short bowel syndrome 32* 2.31 2.77 None Died 
(multiple atresia) 
6 2 Malrotation Postoperative ileus 8 3.08 3.13 None Alive 
7 3 lleal atresia with Anastomotic leak 29 3.11 3.40 None Alive 
meconium peritonitis 
8 1 Omphalocele Bowel decompression 18 2.64 3.00 None Died 
9 4 Esophageal atresia Gastrostomy leak 10 2.12 2.20 None Alive 
10 7 Esophageal atresia Anastomotic leak 10 2.51 2.67 None Alive 
11 13 Omphalomesenteric Intestinal fistula 15 2.25 2.35 None Died 
duct fistula 


. 16 3 Colon atresia & Peritonitis 16 3.16 3.48 None Alive 
perforation of colon 


22 2 Extensive type of Enterocolitis 581 3.44 4.55 None Died 
aganglionosis 

26 3 Jejunal atresia Short bowel syndrome 27 3.05 3.58 None Alive 

27 1 


2.40 2.56 





























Meconium peritonitis & Peritonitis 13 None Alive 


ileal perforation 







28 14 Malrotation Postoperative ileus 8 3.00 3.15 None Alive 
29 2 Jejunal atresia Bowel decompression 8 3.17 3.30 None Alive 
30 3 Esophageal atresia Anastomotic leak 10 2.36 2.40 None Alive 
32 3 Jejunal atresia Bowel decompression 9 2.80 2.90 None Alive 
33 1 Diaphragmatic hernia Postoperative ileus 368 2.90 3.40 None Alive 
34 1 Extensive type of Enterocolitis 27 2.40 3.0 None Died 


aganglionosis 


*Central venous tube was inserted from right clavicular vein on 33rd day of TPN, causing extravasation of fluid. 

TTotal parenteral nutrition was continued from central veins *or more than 168 days and final weight was 6.43 kg. She died of catheter sepsis. 

{Total parenteral nutrition was continued from central veins for more than 110 days and final weight was 5.23 kg. She died of sepsis due to 
enterocolitis. 

§Total parenteral nutrition was continued from central veins for more than 43 days and final weight was 3.8 kg. 


other patients (No. 3, 8, and 11) died several weeks to obtained in nearly all cases. The infants accepted the large 
several months after the cessation of TPN (No. 3 died from volumes of fluid infused without apparent difficulty. 
pneumonia, and No. 8 and 11 from peritonitis). Three Water, electrolyte, and nitrogen were kept in positive 
infants died from complications of TPN via a central vein balance during the treatment. Serum and urine osmolali- 
after changing the intravenous route from peripheral veins ties remained within the normal range. The acid-base 
to a central vein because of the lack of adequate peripheral ^ status, serum electrolyte level, blood urea nitrogen level, 
veins; one (No. 5) died from respiratory difficulty due to and blood ammonia level were kept within the normal 
extravasation of fluid into the right pleural cavity. Two range. 
infants (No. 17 and 22) died from septicemia as a result of The seqaential changes in the concentration of plasma 
using a central venous catheter. triglycerice during the first 24 hours after the fat admin- 
As far as peripheral venous alimentation is concerned, istration are shown in Fig 2. The mean fasting plasma level 
there were no cases of septicemia or thrombosis of the of triglyceride for each group of patients was within the 
superior vena cava, which are the two major complications range of normal fasting values (100 + 20 mg/dl) The 
of central venous hyperalimentation. Weight gain was increase in the plasma triglyceride concentration at 30 
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Table 2.—Protocol for Total Parenteral Nutritior of 
Neonates 





Dose/kg/24 hr 


TOO 

1* 21 31 
"Vater, ml 150 190 240 
Glucose, gm 12 14 17 

EE i Eh WN LE a 

Sodium, mEq 3.0 4.0 £0 
Chioride, mEq 3.0 4.0 £0 
Potassium, mEq 2.0 3.0 4&0 
Phosphorus, mM 2.0 2.5 =0 





Magnesium, mEq 
Caicium, cobalt, 
copper, manganese, 
zinc, iodine, 
iron, & vitamins 
Total solute content, 
mOsm/kg water 





Traces were given 









590-700 





*For relatively short-term use. 

+Usual dosage for surgical neonates for more than seven days’ Jura- 
tior. 

{Dosage for infants with severe gastrointestinal fluid loss from f sila. 





0 1 2 3 4 5 6 7 8 q— 10 
Days after starting IV feeding 


12 27.. 4 0B. G7 
Cal/xa/day 


82 90 105 199 24 


Fig 1.—Volume and concentration of each nutrient solution, 
increased in stepwise fashion. 


minates after fat infusion was greater in the greup that 
received the greater amount of fat. Three hours after the 
infusion of fat, the plasma triglyceride concentra-ion 
returned to near the fasting level in the three groups, while 
in the other two it remained at elevated levels. At 24 1eurs 
after infusion, however, iz returned to the fasting levels. 

The plasma triglyceride level of patient 22, who recenved 
2.0 zo 3.0 gm/kg/day of fat emulsion for five mosths 
because of enterocolitis due to an extensive type o^ agang- 
lionesis, remained between 66 and 212 mg/d. on 20 
different occasions during the 168-day study peried. Also, 
plasna cholesterol and phospholipid levels of this in-ant 
were kept in the normal ranges, as shown in Fig 3. 


REPORT OF CASES 


Case 1.—A full-term girl weighing 2.7 kg was the product of a 
normal delivery. She was admitted to our hospital on the -hirc.day 
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30m. 20m. dÜm. ^^ 24. 


Fig 2.—Sequential changes in concentration of plasma triglyc- 
eride after infusion of fat emulsion: 0.5 gm/kg/day, 1.0 gm/kg/ 
day, 2.0 gm/kg/day, 3.0 gm/kg/day, and 4.0 gm/kg/day of fat 
were given, with infusion rate of 0.4 gm/kg/hour. 


Phosono lipid (mg/dt) 
300 


Triglyceride (matt) 
200 
100 
CINA GREZGANGE. ee c INI A” os Ee 


0T 232 4 6 $01 0 —M 1$ ^90. 


Ope. Age in week 
Fig 3.—Piasma triglyceride, cholestero;, and phospholipid levels 
of patient 22 (Table), who received 2.0 to 3.0 gm/kg/day of fat for 
five months (Ope indicates operation). 


of life with abdominal distention and bile-stained vomiting. At 
laparotomy, she was found to have a small bowel atresia ending 
100 em from the Treitz ligament. She underwent small bowel 
resection and end-to-end anastomosis. One week later, an anasto- 
motic leak was repaired. Soon after this second operation, an 
anastomotic leak again developed and she was placed on the TPN 
program, using peripheral veins, for 29 days. As shown in Fig 4, 
she tolerated 150 to 200 ml/kg/day of fluid and 60 to 110 calories/ 
kg/day well. During this period, sodium and phosphorus balance 
study data showed an adequately positive balance. Her serum 
electrolyte count during this period was also kept in the normal 
range. She responded well to the peripheral TPN program. 

CASE 2.—A 3.2-kg full-term girl with ompalocele was the product 
of a normal delivery. She was sent to us at the age of 3 hours. 
Silastic sheeting was sewn to each side of the defect and closed 
over the abdominal cavity. A total intravenous nutrition program 
was started via a peripheral vein on the first postoperative day. 
Staged clesure of the defect was performed by daily plicating the 
Silastic sheeting. On the seventh postoperative day, the Silastic 
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Fluid -balance( ml/kg/day) 
20 
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K- balance. E gay) 






LL urine 


Output 
5.0} VUTput EEE abnormal loss 


Na. balance 


10.0 (mEq/kg/day) 
Intake 





urine 
Output == abnormal loss 
*1 x TW 15 20 25 30 


Operation Operation 
Postoperative days 


Fig 4.—Case 1. Fluid balance, sodium, and potassium were kept in 
positive balance during period of total parenteral nutrition. 


sheet was removed and the rectus muscle and skin were closed 
with a little tension. Small oral feedings were started on the 14th 
postoperative day but, until the infant converted to total oral 
feeding on the 22nd postoperative day, intravenous nutrition was 
continued. Weight gain was obtained and her wotnd healed 
primarily (Fig 5). She was discharged well at 41 days of age in 
good condition. 


COMMENT 


The development of a means of providing sufficient - 


nutrition solely by the intravenous route to support tissue 
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Calories (eal day) 


400 
[4] 


Fluid Intake and Output (ml/kg/day) 
CONS TISTO WW VUPU: BN KG ay! 








of 5 t 10 15 20 
Operation Operation 
Fig 5.—Case 2. Weight gain associated with wound healing was 
obtained in this newborn, despite two operations performed on 
first and seventh day of life. 


days 


repair and growth represents a significant advance in the 
treatment of surgical patients. Conventional methods of 
hyperalimentation involve the use of a fat-free hyperos- 
molar solution containing amino acid or protein hydroly- 
sate to provide approximately 4.0 gm of protein per 
kilogram of body weight per day, electrolytes, minerals, 
and vitamins made up to a final glucose concentration of 
20% to 25%. The hyperosmolality of such a solution requires 
infusion into a central vein via an indwelling catheter. 
There are certain risks associated with the need for a long- 
term indwelling catheter, including septicemia, venous 
thrombosis, and hemorrhage.* All peripheral veins should, 
therefore, be utilized before resorting to central veins such 
as the superior or inferior vena cava. 

Our method of using a fat emulsion and of lowering the 
osmolality of the infusate by decreasing the total 
concentration of solutes and increasing the volume of fluid 
delivered appears to be a satisfactory solution to the 
problem of providing sufficient calories (100 to 120 calo- 
ries/kg/day) for growth in a form tolerated by peripheral 
veins. Fat is a concentrated source of energy, yielding 9 
calories/gm, and even a 20% fat emulsion is not hypertonic. 
Thus, the advantage of the fat emulsion is that a large 
amount of energy can be given in a small volume of 
isotonic fluid through a peripheral vein, in contrast to the 
concentrated glucose solutions, which have to be given 
through a central venous catheter. This may also reduce the 
occurrence of thrombophlebitis. 

Apart from the practical advantages of including a fat in 
the TPN regimen, there are also theoretical reasons to 
justify its use. Fat emulsion supplies the body with essen- 
tial fatty acids and triglycerides, which are a part of 
ordinary foods and cannot be made in the body. The 
reduced tonicity of the infusate eliminates the risk of 
osmotic diuresis, which will be especially serious in the 
neonate with immature renal function. Finally, adding fat 
to the TPN regimen provides a more physiological supply 
of nonnitrogen calories. Neonates who are fed normally 
receive about 50% of their calories as fat. 

There are two opinions about the dosage of the fat 
during TPN. One is to give only basic dose of fat that 
covers only 2% to 4% of the total calories, to prevent 
essentia. fatty acid deficiency. The other is to give 2 to 4 
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varies. ° 
Avakable fat emulsions have two oil sources: soybean oil 
and coctonseed oil. Soybean oil is presented as a 10 gm“dl 


— emuisien, with glycerols as the aqueous phase, stabilized 
with eg lecitin supplying 1,100 calories/liter. In cur 
— animalexperiments using puppies for four to eight weexs' 


duraticn, complete parenteral nutrition, including soybean 
cil s: 2 to 4 gm/kg/day, with fat emulsion could be 
performed safely for an extended period of time.* 

- Also using soybean oil clinically, there were none of the 
dinieal side effects known to be associated with an ov?r- 


- ]oad:mg syndrome, including hyperlipemia, vomiting, 


gastromtestinal bleeding, anemia, thrombocytopenia, and 
prolenged blood clotting and prothrombin times, as 
reported when infusing other types of fat emulsion. In 
additicn to being toleratec clinically, the infused fat was 
rapidly cleared from the plasma when it was given at races 
less than 0.4 gm/kg/hr for a 24-hour period. 

Sereal patterns of liver dysfunction during TPN hzve 
beer reported,” including transient rise of serum transam- 
inase alkaline phosphatase, and bilirubin leves, and 
findas of intrahepatic cholestasis. The causes of these 
liver d=sfunctions seen in association with TPN remain an 
enigm:., and multiple possibilities are suggested, includmg 
interference with the hepatocellular enzymes controling 
bile secretion, malnutrition, sepsis, drug toxicity, defi- 
eieney of amino acids essential to the formation of nornal 
salts and a lack of gastric and duodenal stimulation to bile 
fow. Fut there is no definite relationship between -he 
fusion of a fat emulsion and liver dysfunction. Scau- 
bertt/* observed a transient rise in serum transaminase 
levels with fat emulsion infusion, though these usuzlly 
reverted to normal levels with continuing the treatment. 
Alsa, in the patient described by Jacobson et al," transient 
risesir SGOT, SGPT, and lactic dehydrogenase levels were 
noted, though these also settled back to normal levels in 
spite «f continuing intravenous fat emulsions. In »ur 
series, except for two inZants with severe infection of 
Caneida and Klebsiella, liver function tests generzlly 
showee no deviation from normal. 

As »reviously reported in animal experiments us ng 
pupoies,? at the end of four to eight weeks of TPN usinz a 
fat emalsion, the lipid content of the liver showed twice -he 
value in controlled animals. and this returned to the normal 
value im a short period of time after reducing the amount 
of fat emulsion or interruption of fat emulsion infusipn. 
Clinically, we observed the same results and it can gener- 
ally be said that initial changes in blood lipoprotein end 
phospholipid levels returr to normal, even though -he 
infusion of a fat emulsion continues, and the bloed li»id 
profile returns to normal on cessation of the infusions. We, 
therefere, believe that, except in the patient with severe 
liverd :mage, fat emulsion from 2 to 4 gm/kg/day cou. be 

given safely for an extended period of time in neonetal 
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Infants need more amounts of water to metabolize - 
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nutritive dements (1 calorie/1.5 ml of water) than adults (1 
calorie/1.C ml of water). The conventional method of 
hyperalimentation as outlined by Dudrick et al' involves 1 
calorie/1.C ml of water and increasing the concentration of 
glucose ard amino acid (20% to 25%) and the hyperosmo- 
lality (1,880 to 2,000 mOsm/liter) of the infusate, which 
seems to Fe unphysiological for neonates. In contrast, the 
concentra ions of breast milk and artificial milk are 12.4% 
to 17.0%, and they contain 0.67 calories/ml. Therefore, 
these milz-fed infants take approximately 110 to 130 
calories/k/day, with 150 to 200 ml/kg/day of fluid, and 
they excrete 200 to 300 mOsm/liter of urine." 

From these points of view, our program of large volumes 
of fluid in low concentrations seems to be very reasonable 
to infante As reported by others," we have found that 
volumes o^ 150 to 240 ml/kg/24 hours infused at a contin- 
uous rate were well tolerated by neonates who were free 
from eareiovaseular disease, and no evidence of fluid 
overload »r hyperglycemia resulting in glyeosuria and 
osmotic diresis were noticed when a gradual progression 
of both flrid volume and glucose load was used. Adequate 
renal exeretory capacities were manifested by the excre- 
tion of lasge volumes of hypotonic urine. Another advan- 
tage of omr use of low concentrations of fluid is the low 
concentra.ion of amino acid solution, which resulted in 
avoidance of the metabolic acidosis reported by others." 

Despite-the fact that the infusion site had to be changed 
to the cerzral vein in some patients who had no adequate 
periphera veins to maintain TPN for long periods of time, 
our approach appears to be the safest and easiest access 
route for “PN and our program of nutrients, including fat, 
seems to »e the most adequate. 


References 


1. Dudrick SJ, Wilmore DS, Vars HM, et al: Long-term total parenteral 
nutrition wit growth, development and positive nitrogen balance. Surgery 
64:134, 1968. 

2. Groff 3B: Complications of intraverous hyperalimentation in 
newborns ara infants. J Pediatr Surg 4:460, 1969. 

3. Heird V C, Driscoll JM, Schullinger JN, et al: Intravenous alimentation 
in pediatric »atients. J Pediatr 80:351, 1972. 

4. Fletche MJ: A colorimetric method for estimating serum triglycer- 
ides. Clin Cim Acta 22:393, 1968. 

5. Tashiro- T, Ogata H, Yokoyama H: The effect of fat emulsion on 
essential fatty acid deficiency during intravenous hyperalimentation in 
pediatric patents. J Pediatr Surg 10:203, 1975. 

6. Borresea HC, Coran AG, Knutrud O: Metabolic results of parenteral 
feeding in neonatal surgery: A balanced parenteral feeding program based. 
on synthetic -amino acid solution and commercial fat emulsion. Ann Surg 
172:291, 197C 

1. Coran AG, Nesbakken R, Knutrud O: The metabolism of intravenously 
administerec fat in adult and newborn dogs. Surgery 66:922, 1968. 

& Reid De Intravenous fat therapy. Br J Surg 54:198, 1967. 

9. Koga Y Ikeda K, Inokuchi K: Effect of complete parenteral nutrition 
including fa^ emulsion on plasma lipid. Surgery 76:278, 1974. 

10. Rodge-s BM: Intrahepatic cholestasis with parenteral alimentation. 
Am J Surg 31:149, 1975. 


11. Schubecth O: Clinical experience with fat emulsion for intravenous : 


use. Acta Ch r Scand [Suppl] 325:43, 1964. 

12. Jacobsen S, Ericsson J, Obel A: Histopathological and ultrastructural 
changes in haman liver damage during complete intravenous nutrition for 
seven months. Acta Chir Scand 131:335, 1971. 

13. Davidon M: Formula feeding of normal term and low birth weight 
infants. Ped-atr Clin North Am 17:913, 1970. 

14. Fox Ha, Krasna IH: Total intravenous nutrition by peripheral vein in 
neonatal surzical patients. Pediatrics 52:14, 1973. 

15. Kaplar MS, Mares A, Quintana P, et al: High calorie glucose-nitrogen 
infusions: P*stoperative management of neonatal infants. Arch Surg 
99:567, 1969. 


Parenteral Nutrition—lkeda & Suita 1049 


i A A >) 

ob achat ao à J 

» P- è y s À 1 ` 
3" 9 “Ag MES Sa oid 

a MEAE ee Pie SX Ds Me 


P KE P. , ; 
Lov 





M 


ie a - » wA n Aw H le 
ee Ni o orale. D is; Mae À 


E 


^e 
F< ig viz 


^. to VL à É 
81. 91 0 2 


ae 


be Ad. 


wN 


an M ! anp 
aed d UP ERE ) 


$ 


P 


Las dh D 


x 


SECURE WT ME ci 


1 


A 
Meal 
RELI 





/ 


TEN 7 Nm T 


S J 


e 


SRR te Se 


Sa Ty 
AM x 


at 





p a 
= z ; 2 P ; t 
-— v. 377 r ' " NA h p At h A Y) r j Ld on s ip. sy a ras f E bud A 
GTC TUE OT QR SPESE ATTIC HAS AI o RE "e Tsay OR ae (BS ng TRON th HT as ap ES ad Esa 
tT ` d A > 3 A A FLU e 7 " a i X " Ta f B 
uw 77 : Teas STA «Ty e , $ ue. 7 x 4 m . CAT Ms ee R " wl A ZAP 
E $ t » j "3 I ; Li Ld x uy TM e^ m ! TW 4 i v pde VA J Me £^ n 4 eX. 
f T S » z^ a Yr a a af’ A "d . + - a 
b " | 7 "n ; : 


£ KOS e 


wr 5 se PSO Pee. SAR 
Mg e Sa BC AR RV AUD N 


m » Li 
s mi. REL efe PE A- = 
T + Bite 4 * ` 
4 nae mI aad * n — E 
RIS RUNE CERE dA NIRE AKT 
reo aes NS : "n = 


z 
= Jd t 
7e 








E KS n 
kes or x ARS AMA Rie y OC À Si ~ 
aaa a a a eu E aee stiai 
* , y" 4 nU UNT a xi i i i 
EM vee ae A J 


wo 


Pancreatic Pseudocysts Communicating 


With the Stomach 


Demonstration by Endoscopic Retrograde Pancreatography 


Choichi Sugawa, MD; Alexander J. Walt, MD; Suryanarayanan Sankaran, MD: David Bouwman, MD; Donald Weaver, MD 


® The use of endoscopic retrograde pancreatography (ERP) 
provides important information in the management of pancreatic 
pseudocysts unavailable by other methods. When the pseudo- 
cysts communicate with a hollow viscus, the surgecn is better 
able to deal with the problem if aware of this fact prior to 
operative intervention. A pancreatic pseudocyst communicating 
with the stomach was demonstrated by ERP in each of four 
patients. One of these patients had pancreatic ascites and the 
other had left-sided pleural effusion, and both were treated 
successfully by distal pancreatectomy. The other two patients 
responded to nonoperative treatment. This report emphasizes 
the potential diagonstic value of ERP in determining the 
presence and the fate of pseudocysts. 

(Arch Surg 112:1050-1053, 1977) 


Dp the past decade, endoscopic retrograde pancrea- 
tography (ERP) has become an invaluable aid in the 
diagnosis of pancreatic lesions. Since 1972, ERP has been 
successfully performed in over 400 patients, including 39 
patients with pancreatic pseudocysts. Four of these 
patients had rupture of a pseudocyst into the stomach, 
diagnosed by endoscopic retrograde pancreatography. 
Since comparable preoperative confirmation by ERP of 
spontaneous rupture of pancreatic pseudocysts :nto adja- 
cent organs has rarely been described, this report summa- 
rizes the clinical, radiological, and ERP features in our four 
patients. 


REPORT OF CASES 


Case 1.—A 38-year-old alcoholic woman was admitted to the 
hospital because of persistent nausea, vomiting, and epigastric 
pain. Physical examination revealed marked tenderress in the 
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epigastriim and left upper abdominal quadrant. No masses were 
palpable. Laboratory values included a serum amylase level of 435 
Somogyi units/100 ml and a slightly raised serum alkaline phos- 
phatase level. The patient was treated for pancreatitis with 
intravenous hydration and nasogastric suction. Her condition 
improved slowly and she was discharged symptom-free on her 18th 
hospital day. 

One week later, she was readmitted to hospital with epigastric 
and left upper quadrant pain, tenderness, and a 6 x 6 cm firm 
mass in the epigastrium. Vital signs were normal and her serum 
amylase evel was 320 Somogyi units/100 ml. The pain subsided 
after twe days, at which time the mass disappeared. Endoscopic 
retrograce pancreatography, performed two days later, showed a 
pseudocyst in the tail of the pancreas with extravasation into the 
stomach (Fig 1). The presumptive diagnosis was spontaneous 
internal drainage of the pseudocyst into the stomach. The patient 
remained asymptomatic, tolerated diet well, and was discharged 
two days after the ERP. One year later, she remains asymptom- 
atic. 

Case 2.—A thin, undernourished, 37-year-old man came to the 
emergency room complaining of progressive abdominal distention 
of four days’ duration, but no abdominal pain, nausea, vomiting, 
hematemesis, or melena. Past history included hospitalization 
three months earlier for pancreatitis, from which he recovered 
rapidly. On this admission, his vital signs were normal, but the 
abdomen was tense, nontender, and distended, with free fluid 
causing shifting dullness. No masses were palpable. There was 2+ 
pitting edema of the lower extremities. 

Laboratory studies on admission showed the following levels: 
hemoglobin, 13 gm/100 ml; WBC count, 9,800/cu mm; BUN, 12 
mg/100 ml; ealeium, 8.1 mg/100 ml; and amylase, 2,100 Somogyi 
units/100 ml. Diagnostie abdominal paracentesis yielded a turbid, 
straw-colored fluid with an amylase level of 17,850 Somogyi units/ 
100 ml and a protein level of 4.27 gm/100 ml. Cultures of this fluid 

yielded no bacterial growth and cell block showed no malignant 
cells. The diagnosis of pancreatic ascites was made. Sonography 
was noneontributory. Endoscopic retrograde pancreatography 
revealed a small pseudocyst in the head of the pancreas and 
another cyst in the tail that communicated with the stomach (Fig 
2, left). Free extravasation into the peritoneal cavity was also 


Pancreatic Pseudocysts—Sugawa et al 





Arch Surg—Vol 112, Sept 1977 


noted (Fig 2, right). No lesion was observed in the stomach during 
endoscopy. 

Laparotemy was performed on the following day, and 5 liters of 
clear yellow fluid removed from the peritoneal cavity. Scattered 
areas of grey-white necrotic material were noted over the perito- 
neum. A cc lapsed pseudocyst was felt in the region of the tail of 
the pancre.s; the rest of the pancreas was indurated. No definite 
evidence 0: a fistulous connection to the stomach could be found, 
although d-nse adhesions between the stomach and pancreas were 
noted. 

Distal pancreatectomy and splenectomy were performed and 
Penrose drains were placed near the pancreatic stump. Postoper- 
atively, a l»w-output pancreatic fistula and fever developed, which 
subsided before the patient was discharged on the 20th postoper- 
ative day. He was readmitted three months later for another 
episode of acute alcoholic pancreatitis that responded to conserva- 
tive treatment. 

Case 3.—A 57-year-old alcoholic man was admitted to hospital 
because of deep, steady epigastric pain that radiated to his left 
shoulder aad was aggravated by movement. He had been hospital- 
ized for hepatitis six years previously. On physical examination, 
the vital signs were within normal limits. The abdomen was 
undistend-d, but marked epigastric tenderness was present. No 
mass was palpable. Laboratory studies showed the following 
values: hemoglobin, 13.5 gm/100 ml; WBC count, 9,650/cu mm; 
serum am*lase, 197 Somogyi units/100 ml; blood glucose, 357 mg/ 
100 ml; amd no serum acetone. Chest roentgenograms revealed a 
left-sided pleural effusion; a flat roentgenogram of the abdomen 
was normal. The patient was initially treated with nasogastric 
suction ard intravenous fluids. Diagnostic thoracentesis yielded 
cloudy, steaw-colored fluid with a total protein concentration of 
4.31 gm/ D0 ml; albumin level, 2.6 gm/100 ml; and amylase level, 
202 Somezyi units/100 ml. The barium enema showed some 
depression of the splenic flexure; the upper gastrointestinal x-ray 
series wa normal. 

Endosespic retrograde pancreatography performed two weeks 
later showed a pseudocyst in the tail of the pancreas with 
extravasation into the stomach (Fig 3), but no gastric mucosal 
abnormality was visible on gastroscopy. The patient was operated 
on one week later, when the distal pancreas and the spleen were 
resected ind the gastric fistula closed. His postoperative course 
was uneventful. 

Case 4—4A 34-year-old alcoholic man came to the emergency 
room with epigastric pain, nausea, and vomiting of one day's 
duration *ollowing excessive alcoholic intake. He had had several 
previous 5outs of pancreatitis. Physical examination revealed a 
blood pressure of 144/118 mm Hg, a distended abdomen, epigastric 
guarding but no rebound tenderness. Abdominal roentgenograms 
were normal. The serum amylase level was 141 Somogyi units/100 
ml. 

The patient was treated for pancreatitis with nasogastric 
suction znd intravenous fluids, and his condition improved over 
the next several days. Endoscopic retrograde pancreatography 
performed two weeks later showed extravasation of radiopaque 
material nto the stomach from a secondary pancreatie duet (Fig 4) 
and a pseudocyst in the proximal panereas. The patient dise 1arged 
himself rom the hospital soon after, but was readmitted seven 
months ‘ater with recurrent pancreatitis after another alcoholic 
spree. H was treated conservatively, with improvement in his 


Fig. 1.—Top, Pseudocyst in tail of pancreas (top arrow) with 
extravasation into stomach (large arrow). Arrow at left shows 
pancreasic duct. Center, More dye in stomach (arrow). Bottom, 


Pseudocyst (arrow); no dye in stomach. — 
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Fig. 2.—Left, Small pseudocyst in head of pancreas (medium- 
sized arrow) and another cyst in tail (arrow at left) that communi- 
cated with stomach (large arrow). Small arrow shows pancreatic 
duct. Right, Free extravasation into peritoneal cavity (bottom 
arrow) and stomach (top arrow). 


Fig 3.—Pseudocyst in tail (right arrow) with extravasation into Fig 4.—Extravasation of dye into stomach (arrow at left). Arrow at 
stomach (top arrow). Arrow at left shows pancreatic duct. right shows pancreatic duct. 
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conditien, but signed out against medical advice on the next 
day. 


COMMENT 


Panereatic pseudocysts occur following ductal disrupt on 
secondary to pancreatitis or trauma. Alcoholic pancreatitis, 
whieh was the cause of all four pseudocysts reported here, 
is th» most common causative factor. In the past, “he 
possi 5rity of spontaneeus regression of pancreatic pseudo- 
cysts was debated, but was regarded as conjectural. In 
recemt years, however, spontaneous regression of pseudo- 
cysts has been objectively demonstrated on barium studies, 
ultrasenography, and now by ERP. One mechanism of 
regression is rupture ef the cyst into an adjacent organ 
such as the duodenum, stomach, or colon.** Double rupture 
with cyst decompression into more than one viscus has also 
beer demonstrated. * Such drainage has been delmeated 
by eorventional radiological methods such as upper 
gastromtestinal series and barium enema.’ The pctental 
for providing this information by the use of ERP has been 
little explored. Bohlman et al? reported a cause of pancrea- 
tieocclenie fistula that presented with major lewer 
gastromtestinal bleeding and was diagnosed by barium 
enema and ERP. 

The »resent report emphasizes the potential diagnostic 
value c* ERP in determining both the presence'^ and fhe 
fate of pseudocysts thet regress clinically by spontanecus 
decompression into the stomach. As an added bonus, ERP 
has been helpful in excluding the presence of a pancreatic 
psedoeyst in the patient with an edematous, inflammed, 
pancreatic mass (pseudo-pseudocyst).'''* Unfortunately, 
rupture of a cyst into the alimentary tract does rot 
necessarily mean that operation is obviated, sinee tais 
form o decompression may provide only temporary relief. 
Wher mternal fistulization without leakage into the free 
peritoreal cavity" is demonstrated by ERP, careful elirieal 
follow-ap is needed to determine the permanence of erst 
decompression. If symptoms continue or recur, ERP is 
indicated in patients ir whom operation is contemplated. 

Endccopic retrograde cholangiography is a relatively 
new tedhnique that is invasive in that a catheter is inserted 
into the ampulla of Vater or pancreatic duct, after which a 


variable amount of radiopaque material is gently injected; 
consequertly, the safety of the technique, especially when 
used in patients with recent pancreatitis or established 
pseudocy&s of the pancreas, must be established.'*'* Our 
experienc- with ERP in over 400 patients has shown no 
striking sequelae apart from transient hyperamylasemia 
lasting up to 36 hours, and rare pyrexia to about 37.7 C. 
Jaundiced patients and patients in whom a pancreatic 
pseudocys- is suspected have been given intravenous 
gentamicin sulfate before and immediately after cannula- 
tion. In acdition, 80 mg of gentamicin sulfate is routinely 
added to he diatrizoate sodium and meglumine (Renog- 
rafin 60) vsed to delineate the pancreatic duct. The quan- 
tity of diatrizoate sodium and meglumine instilled varies 
widely, depending on the capacity and contour of the 
pancreatic ducts and the size of the pseudocyst. The 
important:aspect of technique is avoidance of overfilling of 
the ductal system; fluoroscopic monitoring as opacification 
occurs is vital. 

None of our patients had a pseudocyst converted into a 
pancreatic abscess. The pseudocyst excised with the 
pancreas in the two patients who were operated on 
revealed ao unusual inflammatory features. No clinical 
disturbanee occurred with passage of the radiopaque mate- 
rial into the pseudocyst in these patients, reflecting our 
similar exoerience in 35 patients with nonfistulizing pseu- 
docysts. 

Ideally, we have planned to operate within 24 hours when 
pancreatic pseudocysts are demonstrated by ERP. In this 
series, however, only two of the four patients underwent 
surgery. The other two patients, becoming virtually 
asymptonatic, insisted on being discharged from the 
hospital. as far as we know, neither has had any acute 
panereatic symptoms since. 


This study was supported by the Detroit General Hospital Research 
Corporation. 


Sonproprietary Name and Trademark 
of Drug 


Gentamicimsulfate—Garamycin. 
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a relatively low incidenc 


When used as directed, there has been a relatively A relatively low incidence of 
adverse renal reactions 


low incidence of adverse renal or eighth nerve 
reactions with gentamicin. The risk of such 
reactions is low in patients with normal renal 
function who do not receive the drug at higher 
dosages or for longer periods of time than 


recommended. m. 
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A relavively low incidence 
of acverse eighth nerve 
reac-ions 


Proper patient management—the key to 
minimizing the risk of adverse reactions 


In serious 
gram-negative infections* 
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injectable "7 


A logical choice 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 













WARNINGS 
Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other amino- 
glycosides, GARAMYCIN Injectable is 
potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive high dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients treated 
with GARAMYCIN, primarily those with 
pre-existing renal damage and in patients 
with normal renal function treated with 
higher doses or for longer periods than 
recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 

lycosides should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, pc pee gh tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of toxicity 
are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When administered 
I.V., diuretics may enhance amino- 
coaie toxicity by altering the anti- 
iotic concentration in serum and tissue. 
















































INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and in- 
dole-negative), Escherichia coli, Klebsiella-En- 
terobacter-Serratia sp., Citrobacter sp., and 
Staphylococcus (coagulase-positive and 
coagulase-negative). 


* Due to susceptible organisms 


In serious gram-negative infections * 


IfiLM.AV. 
e 


sulfate80mg/2ml. 


40 mg./ml. Each ml. contains gentamicin sulfate 


equivalent to 40 mg. of gentamicin 


Clinically effective in neonatal sepsis; sep- 
ticemia; and serious infections of tre central ner- 
vous system (meningitis), urinary trect, respirato 
tract, gestrointestinal tract (including peritonitis}, 
skin, bone and soft tissue tee RIMInB burns). 
Culture and sensitivity studies should be per- 
formed. 

Aminoglycosides, including gentamicin, are not 
indicated in uncomplicated initial episodes of uri- 
nary tract infections unless the causative organ- 
isms are susceptible to these antibiotics and are 
not susceptible to antibiotics havinc less potential 
for POET 

GARAMYCIN may be considered as initial 
therapy in suspected or confirmed gram-negative 
infections, and therapy may be instituted before 
obtaining results of susceptibility testing. Con- 
tinued Orap with this drug should be based on 
the results o susceptibility tests, the severity of the 
infection, and the important additional concepts 
contained in the WARNINGS Box. If the causative 
organisms are resistant to gentamicin, other ap- 
propriat2 therapy should be instituted. 

In ser ous infections when the causative organ- 
isms are unknown, GARAMYCIN mz y be adminis- 
tered as initial therapy in conjunction with a 
penicillin- or cephalosporin-type drug before ob- 
taining results of susceptibility testing. If anaerobic 
Organisms are suspected, consider using other 
Suitable antimicrobial therapy in conjunction with 
gentamicin. Following identification of the organ- 
ism anc its susceptibility, approprate antibiotic 
therapy should then be continued. 

When appropriate, a penicillin-type drug can be 
used concomitantly. 

GARAMYCIN Injectable has also been shown to 
be effective in the treatmen! of serious 
Staphylococcal infections. While no: the antibiotic 
of first choice, GARAMYCIN Injectabe may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
ce ape tests and clinical judement indicate 
its use. 

CONTRAINDICATIONS Hypersensitivity to gen- 
tamicin. A history of hypersensitivity2r serious tox- 
ic reactions to aminoglycosides may also contrain- 
dicate use of gentamicin. 

WARNINGS See WARNINGS Box. 
PRECAUTIONS  Neurotoxic and nephrotoxic an- 
tibiotics may be absorbed from body surfaces after 
local irr gation or application. The potential toxic 
effect o* antibiotics administered in this fashion 
should be considered. 

Increased nephrotoxicity has been reported 
following concomitant administration of amino- 
glycosice antibiotics and cephalothin. 

Neuromuscular blockade and resoiratory paral- 
ysis have been reported in the cat 'eceiving high 
doses (40 mg/kg) of gentamicin. The possibility of 
these phenomena occurring in man should be con- 
sidered if gentamicin is administered to patients 
receiving neuromuscular blocking agents, such as 
succiny choline or tubocurarine. If blockade oc- 
curs, Calcium salts may reverse these phenomena. 

Elderly patients may have reduced renal func- 
tion which may not be evident in the results of 
routine screening tests, such as BUN or serum 
creatinine. A creatinine clearance determination 
may be more useful. Monitoring of -enal function 
during treatment with gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. 

Cross-allergenicity among aminoclycosides has 
been demonstrated. 

Armin should be well hydratec during treat- 
ment. 

Although the in vitro mixing of gentamicin and 
carbenicillin results in a rapid and significant inac- 
tivation of gentamicin, this interaction has not been 
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demonstrated in patients with normal renal func- 
tion who received both drugs by different routes of 
administration. A reduction in gentamicin serum 
half-life has been reported in patients with severe 
renal impairment receiving carbenicillin concomi- 
tantly with gentamicin. 

Treatment with gentamicin may result in over- 
growth of nonsusceptible organisms. If this occurs, 
iid reins therapy is indicated. 

sage in Pregnancy: Safety for use in pregnancy 
has not been established. 
ADVERSE REACTIONS 

Nephrotoxicity — Adverse renal effects, as dem- 
onstrated by the presence of casts or protein in the 
urine or by rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of renal impair- 
ment and in patients treated with larger than rec- 
ommended dosage. 

Neurotoxicity — Adverse effects on both 
vestibular and auditory branches of the eighth 
nerve have been reported, primarily in patients with 
renal impairment and in puente on high doses 
and/or prolonged therapy. Symptoms include dizzi- 
be vertigo, tinnitus, roaring in the ears and hear- 
ing loss. 

umbness, skin tingling, muscle twitching and 
convulsions have also been reported. 

Note: The risk of toxic reactiors is low in pa- 
tients with normal renal function who do not re- 
ceive GARAMYCIN Injectable at higher doses or 
for longer periods of time than recommended. 

Other reported adverse reactions possibly re- 
lated to gentamicin include: respiratory depres- 
sion, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, 
urticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache; 
nausea, vomiting, increased salivation, and sto- 
matitis; purpura, pseudotumor cerebri, pulmonary 
fibrosis, alopecia, joint pain, transient hepa- 
tomegaly, and splenomegaly. 

Laboratory abnormalities possibly related to 
gentamicin include: increased serum trans- 
aminase (SGOT, SGPT), and increased serum LDH 
and bilirubin; decreased serum calcium, sodium 
and potassium; anemia, leukopenia, gran- 
ulocytopenia, transient agranulocytosis, in- 
creased and decreased reticulocyte counts, and 
thrombocytopenia. 

While local tolerance of GARAMYCIN Injectable 
is generally excellent, there has been an occa- 
sional report of pain at the injection site. Sub- 
cutaneous atrophy or fat necrosis suggesting local 
irritation has been reported rarely. 
OVERDOSAGE In the event of overdose or toxic 
reactions, hemodialysis or peritoneal dialysis will 
aid in the removal of gentamicin from the blood. 
DOSAGE AND ADMINISTRATION Please con- 
sult official Package Insert or latest Physicians' 
Desk Reference. 

HOW SUPPLIED 40 mg/ml in 2 mi (BO mg) vials: 
1.5 ml (60mg) and 2ml (80mg) disposable 
syringes. Pediatric Injectable, 10 mg per ml, in 2 ml 


(20 mg) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete prescribing details, consult 
Package Insert or latest Physicians' Desk 
Reference. Schering literature is also available 
from yw Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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Abdominal Aortic Aneurysmectomy in 


Long-Term Cardiac Transplant Survivors 


Bruce A. Reitz, MD; William A. Baumgartner, MD; Philip E. Oyer, MD; Edware B. Stinson, MD 


* Two thirds of the 114 patients undergoing heart transplanta- 
tion et Stanford (Calif) Medical Center have had atheroscleretic 
cardiac disease. Two of these patients have been found in the 
late posttransplant period to have symptomatic abdominal aortic 
aneurysms requiring resection. We present the clinical ccurse 
and successful operative treatment of these two patierts, with 
emphasis on the prophylaxis of infection and maintenance of 
hemodynamic, metabolic, and immune stability. Close surveil- 
lance of the long-term cardiac transplant survivor should be 
directed towards other manifestations of atherosclerctic 
disease. 

(Arch Surg 112:1057-1059, 1977) 


p transplantation has proved to be a success^ul 
ferm of therapy for end-stage cardiac disease in 
selected patients.' Since 1958, a total of 114 patients have 
undergone this procedure at Stanford (Calif) University 
Medical Center. There are currently 44 survivors, and 32 
patients have lived for at least two years after transplan- 
tation. Seventy-five patients (65%) have had an etiological 
diagnosis of advanced coronary atherosclerosis that had 
resulted in global, irreversible left ventricular dysfurc- 
tion. 

Recently, atherosclerotic abdominal aortic aneurysms 
have developed in two long-term surviving patients, amd 
were successfully resected. The purpose of this report is -o 
focus attention on the potential for occurrence of extracar- 
diac manifestations of atherosclerosis after transplarta- 
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tion and to document the fact that conventional surgical 
therapy is feasible in this unusual group of patients. 


REPORT OF CASES 


Case 1.—This patient (Stanford series No. 26 [series number 
refers to mumber held in the current Stanford cardiac transplan- 
tation serws]) was 45 years old when he underwent cardiac 
transplantation in October of 1970. Two previous cardiac oper- 
ations for coronary artery disease had failed to provide thera- 
peutic ben fit, and recurrent myocardial infarctions had resulted 
in severe congestive heart failure. After transplantation, the 
patient returned to New York Heart Association elass I function 
status and -esumed work as an aircraft engineer. His maintenance 
medical rezimen consisted of prednisone, 20 to 25 mg daily; 
azathioprire, 175 mg daily; dipyridamole, 100 mg four times daily; 
and anticoagulation with warfarin sodium. 

One year following transplantation, a lateral abdominal x-ray 
film demonstrated a small abdominal aortic aneurysm with mural 
calcificatiom repeat roentgenograms were obtained at annual 
intervals. Three years later, intermittent low back pain first 
developed taat, after appropriate studies, was attributed to partial 
herniation «f an intervertebral disk. An abdominal aortogram also 
obtained at that time demonstrated a 4.5-em aneurysm of the 
infrarenal aorta. The patient continued to suffer nonspecific 
posterior lew abdominal pain over the ensuing year; a plain 
roentgenog-am (Fig 1) and an aortogram showed a marked 
increase in he size of the abdominal aneurysm to approximately 8 
em in traverse diameter. 

Resectiom of the aneurysm was performed in June 1976, five 
years and e ght months after cardiac transplantation. Standard 
anesthetic sechniques, utilizing intravenous meperidine hydro- 
chloride anc nitrous oxide and oxygen were employed. A supra- 
pubic urinary catheter was inserted percutaneously after the 
abdomen wzs opened with a transverse, supraumbilical incision. 
After aneurysm resection, aortic continuity was reestablished 
with a doul»e velour tubular graft, 20 mm in diameter. A small 
accessory left renal artery that arose from the aneurysm was 
divided. 
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Cephalothin sodium was administered prophylactically for three 
days, and methylprednisolone in supplemental doses was given 
intravenously. Except for transient ileus, the patient’s postopera- 
tive course was uncomplicated, and he was discharged on the 11th 
postoperative day on his maintenance regimen of prednisone and 
azathioprine. Dipyridamole and warfarin sodium were resumed 
three weeks postoperatively. Six months after aneurysm resec- 
tion, the patient is asymptomatic and fully active. 





Fig 1.—Latera! abdominal roentgenogram of case 1 showing 
large, calcified abdominal aortic aneurysm (arrows). Aneurysm 
measured 8 cm in widest diameter, and although iliac arteries are 
quite calcified, they were patent by aortogram. 
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Case 2.—This man (Stanford series No. 47) suffered a myocar- 
dial infaretion in 1971 and remained in severe congestive heart 
failure thereafter. Cardiac catheterization and left ventriculog- 
raphy revealed marked, generalized left ventricular dysfunction 
and diffuse coronary artery disease. Because of continuing heart 
failure intractable to medical therapy, the patient underwent 
cardiac transplantation in August 1972, at the age of 47. After 
discharge from the hospital, he resumed full activity and was 
asymptomatic. His maintenance medical regimen consisted of 
prednisone, 20 to 25 mg daily; azathioprine, 200 mg daily; dipyri- 
damole, 100 mg four times a day; and oral anticoagulation with 
warfarin sodium. Persistent hyperglycemia necessitated treat- 
ment with insulin injections. 

An abdeminal aortic aneurysm was first detected after the 
sudden onset of low back pain associated with nausea and 
vomiting. An abdominal roentgenogram showed a large calcified 
aneurysm and this was confirmed by abdominal ultrasound exam- 
ination (Fig 2) and angiography. In October 1976, a 12-cm 
infrarenal abdominal aneurysm was resected and replaced with a 
double velour tubular graft; this was performed four years and 
two months after cardiac transplantation. Intraoperative and 
postopera-ive treatment were similar to that employed in case 1, 
including <he use of a suprapubic urinary catheter placed after the 
abdomen was opened. The patient was discharged on the tenth 
postoperacive day. At present, three months after operation. the 
patient hes returned to full activity. 


COMMENT 


Approximately two thirds of patients undergeing 
cardiac transplantation at our center have had atheroscle- 
rotic coronary artery disease as the preoperative under- 
lying etiological diagnosis. One would expect, therefore, an 
increased incidence of extracardiac manifestations of ath- 
erosclercsis in this select group of patients.** No recipient 
has had a detectable aortic aneurysm preoperatively 
because of exclusionary criteria, including limitation of 
age to uader 55 years. As this report documents, however, 
further extracardiac manifestations of atherosclerosis may 
become evident after heart replacement, and a high degree 
of surveillance for such complications should therefore be 
maintained. It is unknown whether long-term mainte- 
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Fig 2.—Transverse (left) and sagittal (right) echograms of abdominal aneurysm in case 2. This study confirms infrarenal location and 


shows diameter to be greater than 10 cm. 
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nawe immunosuppression, including corticosteroils in 
higher than physiologieal doses, contributes to th» rate of 
pregression or severity of peripheral atherosclerotic lesions 
in suzh patients. Experience in renal transplantation 
suggests that chronic corticosteroid administratior at 
immunosuppressive levels may accelerate atheroselemotic 
disease, inasmuch as 2 substantial proportion of deaths are 
due te myocardial infarction or strokes.’ The pathogenesis 
of sueh a relationship remains unclear, however, s nce 
adc:t-nal variables, including arterial hypertension and 
- hyper ipidemia, can be ineriminated. 

E e-tive operations on tae abdominal aorta are curreatly 
associated with an operative mortality of 5% or ess.-^** 
One ef the major causes of operative morbidity and 
mortality is perioperative myocardial infarction.^^ In our 
patients, this complication was obviated by documenta-ion 
of aomnal coronary anatomy in the transplanted nezr- at 
routire annual evaluation prior to aneurysmectomy, and 
by meticulous attention to maintenance of hemodynamic 
stasility during operation. 

Several details of management, however, should be 
stressed. Intraoperat vely, anesthetic management re- 
quizes avoidance or limitation of drugs with myoeardial 
depressant action anc close attention to maintenanee of 
adequate intravasculer volume, since the transplanted 
humar heart retains a denervated state that prevents 
rapxi adjustment of cardiac function to circulatory 
stresses*; infusion of 3-adrenergic agents may be n2ees- 
sary -o appropriately regulate ventricular rate and 
eon-raetile force. 

Prophylactic measures for the prevention of irfeetion 
are 5f primary concern, since infectious complicatiens 
eonstimute a major source cf morbidity in the immunoecm- 
promised recipient.’ The suprapubic urinary catheter was 
inserted at operation im these two patients, contrary to eur 
usual routine in abdominal vascular cases, to furtaer 
minimze the chance of urinary tract infections. Transure- 
thra: catheterization has previously been associated wta a 
higk incidence of infection in heart transplant rec pierts. 
This approach was successful in both of the present 
patienss. Early postoperative removal of indwelling tubes 
(urimany, gastric, intravenous, arterial) is desirable. Soedal 
attemtion should be directed toward vigorous pulmonzry 
physiosherapy and frequent physical and radiologi-al 
exarairation, because the lungs are the most common s te 
of in7e»tion with microorganisms of all types.? A shert 
course of prophylactic antibiotic treatment was given to 
bothef our patients on an empirical basis, as is the current 
pracic= for abdomina! aneurysmectomy at this institu- 
tion. 

Deses of corticosteroids should be increased during the 
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perioperative interval, as for any patient with chronic : 


adrenal suppression. Augmentation of immunosuppression 


to levels required for reversal of acute graft rejection 


episodes, however, is not necessary, since operative 
procedures, even of major extent, have not appeared in our 
experience to precipitate any acute immune response to 
the transplanted heart. Nevertheless, frequent monitoring 
for evidence of rejection by standard techniques should be 
continued, including transvenous endomyocardial biopsy, 
if indicated." | 

This report documents the late postoperative develop- 
ment of extracardiac complications of atherosclerosis in 
cardiac recipients who presented for transplantation with 
advanced coronary artery disease. Although the time- 
related incidence of such complications remains unknown, 
close surveillance should be maintained during long-term 
treatment. In the two cardiac recipients presented in this 
report, large abdominal aortic aneurysms were resected 
more than four years after transplantation. Close atten- 
tion to prophylaxis of infection, maintenance of hemody- 
namic stability, and management of metabolic and 
immune status is important to the success of major opera- 
tive procedures in such unique patients. 


Nonproprietary Names and Trademarks 
of Drugs 


Azathioprine—Imuran. 
Cephalothin sodium—Keflin. 
Dipyridamole— Persantine. 
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ANTISEPTIC 
SECURITY 


against lopical infections f 
of skin,wounds, burns ! 


BETADINES Ointment provides 
prompt, prolonged broad-spectrum 
microbicidal activity against organ- 
isms commonly encountered in skin 
and wound infections. It is not greasy 
or sticky, and is virtually nonirritating 
to skin and mucosa. It does not stain 
skin and natural fabrics, does not 
block air, and the site of application 
may be bandaged. 


BETADINE Ointment Packette 142 oz. 
and !4 oz., disposable packettes for de- 
germing small skin areas, as in hyper- 
alimentation, catheter care, umbilical 
area care or circumcision. 


BETADINE Ointment 1 oz. tube, for 
treating common skin infections and to 
help prevent infection in abrasions, 
lacerations and burns. 


BETADINE Ointment 1 Ib. and 5 Ib. jar, for 
anti-infective treatment of the burn wound 
or infected stasis ulcers...for extensive 

skin areas...or for prolonged application. 


Purdue Frederick 


(COPYRIGHT 1975, THE PURDUE FREDERICK COMPANY 
NORWALK, CONN. 06856 A8085 165375 
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BETADIN 


Ointment 


Foremost documented 
broad-spectrum topical 
microbicidal action 
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Vitamin Requirements in Patients 


Receiving Total Parentera. Nutrition 


George E. Nichoalds, PhD; H. C. Meng, MD, PhD; Michael D. Caldwell, MD 


® This study represents an initial attempt to define intravenous 
vitamin requirements in adult patients receiving total parenteral 
nutrition (TPN). We have investigated two different vitamin 
formulations for their ability to maintain normal circulating bleod 
levels of vitamins A, C, E, B,., folic acid, and riboflavin. Admin- 
istration of 1.1 mi of Multi-Vitamin Infusion (MVI) solution 
supplemented with 100 ug of folic acid, 10 „g of vitamin B,.. and 
100 mg of vitamin C, per liter of TPN infusate (patients received 
an average of about 3 liters/day), maintained normal or higner 
than mormal levels of vitamins C, B,., and riboflavin, but resulted 
in less-than-normal levels of vitamins A, E, and folc acid. 
Increasing the amount of MVI to 1.4 mi and the folic acid tc 200 
pg, and:decreasing the ascorbic acid to 70 mg and vitamin B.. to 
5 ug/ iter of TPN infusate, resulted in normal blood levels of all 
testec vitamins within two weeks after initiating TPN therapy «nd 
normal blood levels were then maintained at this dosage for 
additional periods of time up to three weeks. 

(Areh Surg 112:1061-1064, 1977) 


here are a considerable number of hospitalised 

patients who cannot take food by mouth and are 
unable to tolerate tube feeding. Total parenteral nutrition 
(TPN) provides an effective means to maintain sufficient 
nutrition in such patients, end its use has grown rapidly in 
recent years.'* The present state of the art is such Fat 
basie requirements for calories and nitrogen anc their 
administration to the patient are fairly well establisaec. In 
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contrast, virtually no documented evidence exists con- 
cerning the intravenous requirements for vitamins. 

In the absence of needed guidelines, each individual 
hospital is currently left to its own resources in seeing that 
vitamin requirements are being met. While there are many 
questions that can and should be posed about intravenous 
vitamin ‘equirements, our initial effort has been to 
examine the adequacy of one commercially available 
multivitamin preparation: Multi-Vitamin Infusion (MVI). 
A major -dvantage in using MVI is that it contains the 
most inclusive multivitamin source that is currently avail- 
able in a water-soluble formulation. As a consequence, M VI 
is used as the principal source of vitamins at Vanderbilt 
Universit- Hospital and many other institutions having 
TPN programs. To date, we have investigated two 
different doses of MVI supplemented with folic acid and 
vitamin E., for their ability to maintain normal circulating 
blood levees of selected vitamins. 


SUBJECTS AND METHODS 


The circuzating blood level of several vitamins was measured in 
45 adult vo_inteer patients receiving TPN at Vanderbilt Univer- 
sity Hospit«!. Each volunteer gave informed written consent prior 
to the stu-y. The majority of the patients included in the 
investigation had undergone surgical procedures; they were not 
classified further into different categories. Subjects who received 
any significant oral food intake were excluded from the study. 

The comp sition of the standard adult TPN infusate is shown in 
Table 1. V-amins were added at concentrations based on the 
manufacturer’s label, and the final solution was administered 
continuous!~ to each patient via a centrai venous catheter. 
Subjects reseived an average of approximately 3 liters of TPN 
infusate pe day. 

Blood samples were obtained at weekly intervals; 15 ml of 
clotted bloo- and 5 ml of blood with edetic acid as an anticoagulant 
were collected. Patients were given vitamin-free TPN infusate for 
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Table 1.—Composition of Basic Adult Total Parenteral 
Nutrition Infusion Fluid 


*Provided as dextrose. 
TProvided as an 8.596 solution of crystalline amino acids. 





12 to 24 hours prior to the withdrawal of blood samples. Blood 
samples were placed on ice and sent to the clinica! nutrition 
laboratory for analysis. The serum levels of folic acid and vitamin 
B,. were determined using standard microbiologica. assays.** 
Serum concentrations of vitamins A, C, and E were determined by 
colorimetric procedures.** Riboflavin nutriture was assessed by 
the erythrocyte glutathione reductase assay.‘ 

Two different vitamin formulations were tested; 20 subjects 
received the regular vitamin formulation used for over five years 
at Vanderbilt University Hospital. Since it is not known if man 
handles intravenously administered vitamins differently from 
orally administered vitamins, potential vitamin A and D toxicity 
was minimized by using a dosage level for these vitamins that is 
below their recommended daily allowances (RDA). Based on these 
results, 25 additional subjects were given a modified vitamin 
formulation that provided increased amounts of these vitamins, 
which were not maintained at normal blood levels using the 
regular vitamin formulation. The composition of these two formu- 
lations is given in Table 2. The current RDA for oral needs* and 
recommendations of the American Medical Association Nutrition 
Advisory Group for intravenous vitamin requirements'^ are also 
shown for comparison. 


RESULTS 


Figure 1 shows representative data obtained from a 
patient who received TPN containing the regular vitamin 
formulation for a period of 16 weeks. Less than normal 
blood levels of vitamin A, vitamin E, and folie acid were 
observed throughout most of the study period. Ir contrast, 
the circulating blood levels of vitamin C, vitamin B,» and 
riboflavin were normal or above normal. Similar lata were 
obtained from other patients receiving the regulzr vitamin 
formulation (Fig 2) for shorter periods of time, up to five 
weeks. 

Based on these data, the amount of MVI added to the 
infusate was increased by 27%. No vitamin C except that 
present in MVI was added and the amount of folie acid was 
doubled, while the amount of vitamin B,, was halved. 

The results obtained with the modified vitamin formula- 
tion are also presented in Fig 2 for comparisor with the 
data obtained from patients receiving the regulzr vitamin 
formulation. Decreasing the amounts of vitamin C and 
vitamin B,, given to the patients by 50% or more had no 
significant effect on the serum levels of either cyanocobal- 
amin or ascorbic acid, as both remained above normal. 
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Fig 1.—Top and bottom, Blood levels of vitamins in a patient 
receiving regular vitamin levels. This patient was a 30-year-old 
woman who had undergone surgery for cervical cancer and 
subsequently manifested intestinal obstruction and fistula asso- 
ciated with radiation therapy. Crosshatched areas delimit normal 
ranges. 
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Vitamin Requirements—Nichoalds et al 


Daily Dose American 
—_— Recommended Medical 
Regular Modified Daily Association 
Formulation Formulation Allowances Recommendations 





*At etime of this study, Multi-Vitamin Infusion (MV1) was proviced ina 10-ml vial; 1.1 ml ard 1.4 ml of MVI per liter of final infusion fluid were added to the 
reguler amd modified vitamin formulations, respectively. Multi-Vitemir fusion is now also available as a 5-ml concentrate. 

TAn-exra amount (100 mg/liter) was added by the hospital pharmacy. 

{Nol part of MVI vitamin solution. 
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Fig 2.—Left and right, Comparison of circusating blood levels of vitamins in patients receiving 
regular or modified vitamin formulations. © osshatched areasdelimit normal ranges. Numbers 
in parentheses indicate number of patients, and thin vertical lines represent SEM. 
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With the new formulation, the blood levels of riboflavin, 
vitamin A, vitamin E, and folie acid were consistently 
within normal limits, except for the first or second week 
with respect to folic acid. 


COMMENT 


It is important not only to include vitamins in the TPN 
infusate, but to administer them in appropriate amounts to 
prevent deficiencies and toxicities, both of which have 
occurred in patients receiving TPN.'''* Thiamin and ribo- 
= flavin deficiencies have been noted to develop in infants 
B within two weeks of administration of TPN unsupple- 
a. mented with these vitamins. Caution must be exercised 
with the use of any fixed-composition multivitamin prepa- 





ration because of the toxicity known to occur with excesses 


Be of fat-soluble vitamins A and D. 

ee Although MVI does not contain all of the essential 
P. vitamins, it is often used as the major or sole source of 
p vitamins in TPN programs. Our data indicate that MVI 
E supplemented with folie acid and vitamin E,, can be 
-. A administered in amounts that will maintain normal circu- 
Hi lating blood levels of several vitamins. Thus far, we have 
E 
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encountered no problems of overdose. 

Other vitamins not measured in the present study, such 
as biotin, pantothenic acid, vitamin D, and niacin shouid be 
investigated. Whenever fat emulsions are used routinely in 
TPN, attention should be given to vitamin E require- 
ments. 

The use of drugs, blood transfusions, and antibioties in 
patients receiving TPN could obscure the measuremerts of 
vitamin levels in blood. For example, the interpretatien of 
our data on microbiological assays for folic acid and 
vitamin B,, could be in error because of the antibiotics 
given to many of the patients in this study. Also, it is not 
known to what extent specific disease states, fever. and 
drugs may affect vitamin requirements or the equilibrium 
between blood vitamin levels and tissue stores. 


This study was supported in part by National Institutes of Health grant 
AM 18724. 


Nonproprietary Name and 
Trademarks of Drug 


Edetic acid—Nullapons, Sequestrene AA, Versene Acid. 
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Now available for 
pos--exposure 
prophylaxis 


H-BIG 
HEPATITIS B IMMUNE 


GLOBULIN (HUMAN) 
from ABBOTT 
Scientific Products Division 





Provices short-term protection 
fo~ incividuals accidentally 
exposed to material reactive  ' 


fo: HE, Ag by: 


® parer-eral means 
te.g„ accidental needle-stick) 


€ ora! means (e.g., pipetting accident) 


€ direct mucous membrane contact 
te.g., accidental splash) 


Who's at risk? 

® Staf and patients in hemodialysis 
units, oncology wards 

e Operating room personnel 


è echrologists in private and hospital 
laboratories, blood banks 


è Physicians— especially surgeons 
e Dentists—especially oral surgeons 


e Staff and patients in long-term 
instit. tions 


Chror ic users of injection therapy 
Other hospital staff 


ene Scientific Products Division 
So ni *ission Eos dy South Pasadena, Celiforria 91030 


ieioea 


Brief : ummary 
Clinic: | Pharmacology/Biological Activity: HEPATITIS B IMMUNE GLOBU- 
LIN (= MAN) provides passive immunization for individuals exposed to the 
hepat: 5B virus (HBV) as evidenced by a reduction in the attack rate of hepati- 
tis Bf owing its use. The administration of the usual recommended dose of 
this im ^une globulin generally results in & detectable level of circulating anti- 
HB, w ich persists for approximately two months or ionger. Cases of type B 
hepa::' s are rarely seen following exposure to HBV in persons with pre-existing 
anti-H: .. No confirmed instance of transmission of hepatitis B has been asso- 
ciated ith this product. 
Indica ions: HEPATITIS B IMMUNE GLOBULIN (HUMAN) [H-B!G*] is indi- 
cated -r post-exposure prophylaxis following either parenteral exposure, e.9.. 
by acc dental "needle-stick;' or direct mucous membrane contact, (6.g., acci- 
denta! splash), or oral ingestion, (e.9.. pipetting accident) involving HB,Ag 
posit materials such as blood, plasma or serum. 
Use ©: HEPATITIS B IMMUNE GLOBULIN (HUMAN) in other situations has 
been « 1d continues to be evaluated, but there are not sufficient data at present 
on ef tiveness, dosage and schedule for any other uses to be included as 
definit: indications. There is currently some controversy over whether immune 
globul : containing a low or a high anti-HB, titer is preferable in these other 
situatic ^8. 
Contr: indications: There are no specific contraindications for HEPATITIS B 
IMMUT E- GLOBULIN (HUMAN) [H-BIG*]. No adverse reactions have been 
seen in individuals with pre-existing hepatitis B surface antigen al- 
though data regarding this occurrence are limited. 
Warning: HEPATITIS 8 IMMUNE GLOBULIN (HUMAN) 
[H-BIG*] should be given with caution to patients with a his- 
tory of prior systemic allergic reactions following the ad- 
ministration. of human immune giobutin preparations. 


Precautions: GENERAL: HEPATITIS B IMMUNE | 


GLOBULIN (HUMAN) [H-BIG*1 shoulc not be ad- 
ministered intravenously because of the potential 
for serious reactions. Injections should be made 
intramuscularly, and care should be taken to 
draw back on the plunger of the syringe before 
injection in order to be certain that the needle is 
not in a blood vessel. 
CLINICAL AND. LABORATORY TESTS: None 
required. 
SPECIAL INSTRUCTIONS: Aithough systemic 
reactions to immune globulin preparations are rare, 
epinephrine should be available. 
Clinically Significant Product interactions: Live virus 
vaccines such as measles vaccine should not be given 
close to the time of HEPATITIS B IMMUNE GLOBULIN 
(HUMAN) administration because antibocies in the globulin prep- 
aration nay interfere with the immune response to the vaccination 
No inte actions with other products are known. 
Pregn: ncy: No studies have been conducted in pregnant patients. Clinical 
experi ice with other immunoglobulin preparations administered during preg- 
nancy uggests that there are no known adverse efects on the fetus from 
immun: globulins per se, but there are no reported studies indicating whether 
or not: ;ch adverse effects occur. 
Adver: > Reactions: Local pain and tenderness at the injection site, and urti- 
caria a: 1angioedema may occur; anaphy.actic reactions, although rare, have 
been tr »orted following the injection of human immune globulin preparations. 
Cautio : Federal (U.S.A.) law prohibits dispensing without prescription. 


——— 


We have prepared a packace of informational materials to acquaint you and your staff 
with HEPATITIS B IMMUNE GLOBULIN (HUMAN). Return this coupon to receive your copy of 
ASPD's “Seminar in Print.” 


Sene to: ABBOTT Scientific Products Division [ ] Have representative contact me 
820 Mission Street [] Send order information 
South Pasadena, California 91030 
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ANCEF i is effective 
in post-surgical infections: 





@ "Broad coverage of the major areas of post-surgical infection cue to 
susceptible organisms. See Indications on nex: page. 


e High Levels Present in Tissues and Fluids} 
Ance!* achieves high concentrations in bone, synevial fluid, skin and soft 
tissues (such as pleural fluid, peritoneal fluid and lymph nodes). Ancef? 


is also excreted in a microbiologically active form in urine. 


@ High and Prolonged Serum Levels 

A single 1 gram IV injection produced a mean peak concentratien of Ancef s 
of 190 mcg/ml in healthy adult volunteers. After 4 hours, levels of 16.5 
mcg/ml were still present. 


e IM or IV Dosage Flexibility 
The same dosage schedule can be used for both IM and IV administration. 


@ Well Tolerated 

Most frequently reported adverse reaction is paim on injection. ?lease see 
next page for a complete list of reported adverse reactions. Use with caution 
in patients with penicillin or other allergies. 


Please-see next page for a brief summary of prescribing information, 
including indications, contraindications, warnings, precautions. and 

adverse reactions. 

t Data on file, SK&F Medical Department. Tissue penetration isregarded as essential to therapeutic 
efficacy, but specific antibiotic tissue levels have not been direcly correlated with-specific 
therapeutic effects. 
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brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 


Injection: 250 mg, 500 mg, and 1 gram vials 


Before prescribing, see complete prescribing information in 
SK&F literature or PDR. The following is a brief summary. 


Indications: Ancef® (sterile cefazolin sodium, SK&F) is 
indicated in the treatment of the following serious infec- 
tions due to susceptible organisms. 


Respiratory tract infections due to Streptococcus (Dipio- 
coccus) pneumoniae, Klebsiella species, Hemophilus in- 
fluenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic strep- 
tococci. 


Injectable benzathine penicillin is considered to be the 
drug of choice in the treatment and prevention of strepto- 
coccal infections, including the prophylaxis of rheumatic 
fever. 


‘Ancef’ is effective in the eradication of streptococci from 
the nasopharynx; however, data establishing the efficacy 
of “Ancef’ in the subsequent prevention of rheumatic fever 
are not available at present. 


Genitourinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 


Skin and soft-tissue infections due to S. aureus (penicillin- 
sensitive and penicillin-resistant) and group A beta- 
hemolytic streptococci and other strains of streptococci. 


Bone and joint infections due to S. aureus. 


Septicemia due to Str. pneumoniae, S. aureus (penicillin- 
sensitive and penicillin-resistant), P. mirabilis, E. coli, and 
Klebsiella species. 


Endocarditis due to S. aureus (penicillin-sensitive and 
penicillin-resistant) and group A beta-hemolytic strep- 
tococci. 

Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to 'Ancef. 


Contraindication: ' Ancef is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


Warnings: BEFORE CEFAZOLIN THERAPY IS INSTI- 
TUTED, CAREFUL INQUIRY SHOULD BE MADE 
CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENI- 
CILLIN; CEPHALOSPORIN C DERIVATIVES SHOULD 
BEGIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 


SERIOUS ACUTE HYPERSENSITIVITY REACTIONS 
MAY REQUIRE EPINEPHRINE AND OTHER EMER- 
GENCY MEASURES. 
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There is some clinical and laboratory evidence of partial 
cross-allergenicity of the penicillins and the cephalosporins. 
Patients have been reported to have had severe reactions 
(including anaphylaxis) to both drugs. 


Antibiotics, including 'Ancef', should be administered 
cautiously to any patient who has demonstrated some form 
of allergy, particularly to drugs. 


Usage in Pregnancy —Safety of this product for use during 
pregnancy has not been established. 


Usage in Infants —Safety for use in prematures and infants 
under one month of age has not been established. 


Precautions: Prolonged use of ' Ancef' may result in the-over- 
growth of nonsusceptible organisms. Careful clinical db- 
servation of the patient is essential. If superinfection occurs 
during therapy, appropriate measures should be taker. 


When ‘Ancef’ is administered to patients with low urinary 
output because of impaired renal function, lower daily 
dosage is required (see dosage instructions in the package 
literature). 


A false-positive reaction for glucose in the urine may occur 
with Clinitest? tablets; use glucose enzyme-type reagents. 


Adverse Reactions: The following reactions have been re- 
ported: Drug fever, skin rash, vulvar pruritus, eosino- 
philia, neutropenia, leukopenia, thrombocythemia, and 
positive direct and indirect Coombs tests have occurred. 
Transient rise in SGOT, SGPT, BUN, and alkaline phes- 
phatase levels has been observed without clinical evidence 
of renal or hepatic impairment. Nausea, anorexia, vomiting, 
diarrhea, and oral candidiasis (oral thrush) have been 
reported. Pain at the site of injection after intramuscular 
administration has occurred, some with induration. Phle- 
bitis at the site of injection has been noted. Other reactions 
have included genital and anal pruritus, genital moniliasis, 
and vaginitis. 


Administration and Dosage: 'Ancef' may be administered 
intramuscularly or intravenously after reconstitution. See 
the package literature for reconstitution procedures. 


See the package literature for dosage recommendations. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 
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Inguinal Herniorrhaphy 


Under Local Anesthesia 


A Prespective Study of 100 Consecutive Fatients, 
With Emphasis on Perioperative Morbidity and Patient Acceptance 


Frederic C. Chang, MD, George J. Farha, MD 


e Fervarious reasons, repair of inguinal hernias under local 
anesthesia is not well accepted. The purpose of this study is to 
evaluate the effectiveness of local anesthesia in inguina! hernia 
repairs. One hundred consecutive inguinal herniorrhaphies are 
repostec. The selection of patients, surgical technique, and 
incidenee of intraoperative and postoperative complications are 
repostec. Patient acceptance and their immediate postoperatve 
course sre also described. The study demonstrates that inguiaal 
hernies zan be easily repaired under local anesthesia, complica- 
tions ae minimal, and patient acceptance, excellent. We 
strongly recommend that this form of anesthesia be used in fhe 
"routine" repair of inguinal hernias in cooperative patients. 

(Arcir-Surg 112:1069-1071, 1977) 


T repair of groin hernias under local anesthesia Fas 
been recommended by a number of surgeors'^ 
However, general or spinal anesthesia are still the mest 
common types of anesthetics used in this country, wth 
local anesthesia being relegated to poor-risk or elderly 
patients. The purpose of this report is to describe cur 
experience with local anesthesia in 100 consecut=-ve 
patients. We will describe our technique, report on intrasp- 
erative and immediate postoperative complications, and 
evaluate the degree of patient acceptance. Repair of 
inguine] hernias under local anesthesia is not oaly 
extremely safe, but may be technically superior te otter 
types cf anesthesia. 


SUBJECTS AND METHODS 


One ‘hundred consecutive patients undergoing inguimal 
herniorrmaphies while under local anesthesia between September 
1975 ane August 1976 at St Francis Hospital, Wichita, Kan, by 





Accented for publication April 11, 1977. 

From he Department of Surgery, Wichita State University Branch, 
University of Kansas School of Medicine, and St Francis Hospital, Wick ta, 
Kan. 

Reprim requests to 905 N Emporia, Wichita, KS 67214 (Dr Chang). 


Arch Surg—Vol 112, Sept 1977? 


either of the authors were studied in a prospective manner. 
Patients were selected primarily on the basis of their willingness 
to accept the procedure after the technique was described to them. 
The only patients deliberately excluded were children and those 
who were either unable or unwilling to cooperate. Initially, 
patients with recurrent inguinal hernias were also excluded. There 
were a total of 49 patients who received general or spinal 
anesthetic for inguinal herniorrhaphies during the same study 
period for the reasons described above. There were 13 children, 
nine adults with recurrent inguinal hernias, and 27 adults who 
refused local anesthesia. 

The patients included in the study were then followed up 
intraoperatively for operative time, amount of local anesthesia 
used, and esmplications. Postoperatively, the following data were 
recorded: length of hospital stay, postoperative use of analgesies, 
and morbidity (wound, pulmonary, urinary tract). Finally, patient 
acceptance was recorded. When possible, patients were asked to 
compare their hernia surgery with previous herniorrhaphies or 
other operations under general or spinal anesthesia. 


Surgical Technique 


The patients were initially premedicated with only meperidine 
hydrochloride (50 mg) and hydroxyzine hydrochloride (25 mg). 
However, atropine sulfate (0.4 mg) was added in the latter part of 
the study. intravenous fluids were started prior to the patient 
being delivered to the operating suite and intravenous diazepam 
in 2.5-mg increments was used to supplement the premedication 
when necessary. The patients were then shaved and the skin 
prepared and draped. Blood pressure and electrocardiographic 
monitoring-were used to follow up the patient during surgery by 
the circulating nurse. The local anesthetic used consisted of a 
solution of 50 ml of 0.5% lidocaine to which 4 ml of 1% tetraeaine 
was added. 

The following critical steps in the repair under local anesthesia 
need to be emphasized: 

1. Skin infiltration. A dermal wheal is raised in the line of the 
incision using a 25-gauge spinal needle (8 em). The subcutaneous 
layer is then infiltrated using the same needle. The ilioinguinal 
nerve is blocked beneath the external oblique aponeurosis by 
injecting 1 ml of anesthetic through the lateral aspect of the 
anticipated horizontal inguinal incision. A distinctive “pop” can be 
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felt as the needle is passed through the external oblique aponeu- 
rosis. A 3.8-cm, 23-gauge needle is then used for the remainder of 
the operation. The skin incision is made and extended to the 
external oblique aponeurosis. 

2. External oblique aponeurosis. The line of incisior through the 
external oblique aponeurosis is then visualized, injected with local 
anesthesia, and incised through the external inguinal ring. The 
aponeurosis is dissected free from the internal obliqu2 muscle and 
spermatic cord. The ilioinguinal nerve may be infiltrated again if 
necessary. 

3. Spermatic cord, inguinal ligament, and pubic tubercle. At this 
point, the base of the spermatic cord, inguinal ligament, and pubic 
tubercle are infiltrated. Care must be taken not to place too much 
local anesthetic at the base of the cord for fear of obliterating 
tissue planes. The patient is then asked to strain and the area(s) of 
weakness can be easily identified. The spermatic cord is mobilized 
and the appropriate repair performed. 

4. Indirect hernia sac. If the patient should have an indirect 
inguinal hernia, the hernia sac is. gently dissected from the 
superior and medial aspect of the cord, opened, and local anes- 
thesia placed within the sac. High ligation of the hernia sac may 
then be performed. 

5. Relaxing incision. A relaxing incision was used for all repairs 
utilizing Cooper’s ligament and, on occasion, for repairs utilizing 
the inguinal ligament. The fascia overlying the rectus muscle 
should be infiltrated prior to the incision. 

6. Stress test. On completion of the repair, the patient is asked 
to cough and strain. The repair can be observed and its strength 
ascertained prior to wound closure. 


Postoperative Care 


The patients were returned to their room on completion of the 
operative procedure. They were encouraged to ambulate soon 
after surgery and were permitted to order a genera. diet on the 
day of surgery. Acetaminophen with codeine phosphate was 
ordered for pain, with intramuscular meperidine as a backup, if 
necessary. Postoperative complications were recorded during 
hospitalization and reviewed in the office one week postopera- 
tively. Particular attention was paid to pulmonary, genitourinary, 
and wound complications. The patients were interviewed one week 
after surgery and the procedure was compared with previous 
operations and anesthetics when possible. In particular, patients 
were asked whether they would prefer the same (local) technique 
if another herniorrhaphy was required. 


RESULTS 


The patients were between the ages of 19 and 79, with a 
mean of 57 years. There were 91 men and nine women. 
Simultaneous bilateral herniorrhaphies were performed on 
three patients. Overall, there were 40 direct, 54 indirect, 
three femoral, and three recurrent inguinal hernias. The 
types of operations performed were high ligation (five), 
high ligation and internal ring repair (18), Bassini repair 
(43), MeVay repair (38), and others (one). In most cases, 
McVay (Cooper's ligament) type repairs were performed 
for direct and femoral hernias, and Bassin: (inguinal 
ligament) type repairs for indirect inguinal hernias. 

Intraoperative data revealed an average operating time 
of 46 minutes, with 32 ml of anesthetic solution being used. 
Bradycardia and hypotension developed in four patients. 
Of interest is the fact that these changes occurred early in 
each operation, while the subcutaneous tissues were being 
incised. Each patient responded promptly to intravenous 
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100 PATIENTS 


1 99 


CONVERTED TO COMPLETED UNDER LOCAL 
GENERAL ANESTHESIA 


1 98 
DISSATISFIED PLEASED WITH 
BECAUSE OF OPERATIVE 
POSTOPERATIVE PROCEDURE 


NAUSEA AND VOMITING 
Patient acceptance of herniorrhaphy under local anesthesia. 


atropine and the operation was completed. 
Postoperative complications were as follows: 


No. of 
Patients 
Intraoperative 
Vagovagal reaction 4 
Converted to general anesthesia 1 
Postoperative 
Urinary tract infection 0 
Bladder catheterization 0 
Atelactasis 0 
Pulmonary embolism 0 
Wound infection 1 
Eechymosis/hematoma 6 


There were no genitourinary or pulmonary complica- 
tions. Bladder catheterization was not required in a single 
patient. Wound complications included one wound infec- 
tion requiring incision and drainage and six cases of wound 
ecchymosis or hematoma or both, which subsided by the 
end of ten days. The average length of hospital stay 
following surgery was 1.2 days. Three patients were 
discharged on the day of surgery and 80 patients were 
discharged on the first postoperative day. Postoperative 
analgesia requirements were much less than anticipated. 
Three patients required intramuscularly administered 
meperidine postoperatively; the remaining patients were 
comfortable taking only acetaminophen with codeine 
orally. We were surprised to find that 14 patients did not 
require any form of analgesies following surgery. In only 
one patient was the anesthetic changed from local to 
general. This occurred in retrospect because of poor case 
selection. The patient had an incarcerated femoral hernia 
that could not be reduced without additional relaxation. 

Patient acceptance was excellent, with all but one 
patient definitely preferring local anesthesia if they were 
to have another hernia operation (Figure). The only excep- 
tion was a patient who had nausea and vomiting postoper- 
atively, thought to be secondary to the premedication. In 
particular, he stated that the surgical procedure did not 
bother him and he did not have excessive pain postopera- 
tively. 

Fifteen patients had undergone previous herniorrha- 
phies under either general or spinal anesthesia, and all 15 
stated that they preferred local anesthesia over their 
previous form of anesthesia. There was a total of seven 
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patien.s with bilateral inguinal hernias on the initial 
exami-ation. Three of them were performed simuta- 
neoasl* and the other four were repaired at a later date It 
should be noted that all four patients requested local 
anesthesia for their second operation. There were 29 
. patien.s who had undergone previous operations under 
genere or spinal anesthesia, and they also stated a prefer- 
ence far local anesthesia if another inguinal herniorrharhy 
was required. 


COMMENT 


Basel on the data presented here, it would appear taat 
repair of inguinal hernias can be effectively and safely 
performed under local anesthesia. The surgical technicue 
as described is similar to that presented by Eare.' 
However, we have found that it is not necessary to ase 
epireparine in the anesthetic solution. From our previeus 
experience, it was thought that epinephrine contributec to 
postoperative bleeding. In addition, we have found tha. it 
is rot necessary to infiltrate Cooper’s ligament. as 
merticned by Ponka. In our repair of direct hernas, 
Cooper's ligament is exposed and the sutures are placed 
into the periosteum under direct visualization. We hzve 
beer impressed with how well this type of herniorrhaphy 
can 5e-performed under local anesthesia. 

Ir addition to the specific steps outlined under surgzal 
techricue, it is important to emphasize that premecicat-on 
and intraoperative medications using intravenous diage- 
pam am extremely important in keeping the patient in -he 
drowsy state. However, the patient should not be overly 
sedatel, because he must be able to cough and strain 
durimg several parts of the procedure. All of our patients 
were easily aroused and could be returned to their room 
witheut the necessity of staying in the recovery sute. 
Gent eaess in the handling of tissues must be emphasized, 
and awet, efficient teamwork between the surgeon, assis- 
tant ənd operating nurses is of utmost importance. 
InitzlE, we excluded anticholinergics from our premediza- 
tion m-order to avoid their side effects. However, because 
of vagevagal complications in four of our patients, atropne 
was ineluded in the premedication. Since that regimen was 
inst-tu ed, no further episcdes of bradycardia or hypoten- 
. sion were noted. 

Pestsperatively, we were also impressed with -he 
min:m-l morbidity. As noted by Earle,' we did not have a 
singe genitourinary or pulmonary complication. All 
patiens were able to void without the need for catheteri- 
zatien. There was one wound infection and six cases of 
miner »ostoperative bleeding. These wound complicaticns 
were aso noted by Earie' and Rodriguez and Phillips.* The 
averag= day of discharge was 1.2 days following surgery. 
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We did net have an identical control group with which to 
compare these results. However, a recent audit performed 
at the same hospital covering the same period of time and 
involving 100 randomly selected adult patients revealed a 
mean age similar to our study group. It was noted that the 
average pestoperative stay was 4.2 days and there were 16 
postoperative complications consisting of atelectasis (two 


cases), urinary tract infection (five), scrotal and wound è 


ecchymosis (four), hemorrhage requiring reoperation (one), 
urinary retention (two), arrhythmia (one), and orchitis 
(one). 

Another interesting aspect of this study was the 
minimal requirements for postoperative analgesia. This 
may have reflected our careful postoperative monitoring, 
but perhaps, in part, may be related to the need for the 
gentle handling of tissues and the longer duration of action 
of our local anesthesia with the inclusion of tetracaine in 
the mixture. It is a fact, though, that 14% of the patients 
did not require any form of analgesics following surgery. 

Patient acceptance was most gratifying. Those patients 
who had undergone previous inguinal herniorrhaphies 
under general or spinal anesthesia all stated their prefer- 
ence for leal anesthesia if another similar operation had to 
be performed. Four patients with bilateral hernias that 
were repaired at separate operations all requested local 
anesthesia for their second operation. Initially, we 
excluded patients with recurrent inguinal hernias from the 
study. However, as we gained experience with the opera- 
tion, we seon found that this was an excellent technique in 
locating tue exact defect. We now include patients with a 
recurrent hernia if they have a fine hairline sear and if 
they are known to have had a layer closure, in contrast with 
the mass suturing techniques used in previous decades. 
Patients with incarcerated hernias are poor candidates for 
local anesthesia because of the difficulty in reducing the 
incarcerated organ. | 

The long-term recurrence rate, of course, is not available 
from this study, but we believe that the stress test on 
completion of the operation will help prevent approxima- 
tion of tissues under tension and perhaps decrease the 
incidence of recurrence. 
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Patency of Venous Grafts in Small Veins 


Influence of Aspirin and Warfarin Sodium 


Edward W. Friedman, MD; Howard A. Frank, MD; Ronald Ponn, MD 


* Venous autografts were prepared in jugular veins of rabbits 
as a test model to determine the usefulness of antiplatelet and 
anticoagulant agents (aspirin and warfarin sodium) alone or in 
combination for maintaining patency in the reconstruction of 
smail veins. Graft patency was determined by periodic venog- 
raphy and postmortem examination. The grafts clotted in all of 
the untreated controls, five of six animals receiving aspirin, and 
three of four receiving warfarin, but in none of the animals 
receiving the combination of aspirin and warfarin. 

(Arch Surg 112:1072-1074, 1977) 


he effectiveness of the combination of antiplatelet and 

anticoagulant agents in preventing thrombosis after 
vascular reconstruction was tested experimentally using 
venous autografts in small veins, since such grafts rarely 
remain continuously patent.” The usefulness of antiplate- 
let or anticoagulant agents for the enhancement of postop- 
erative vessel patency has been studied in a number of 
kinds of vascular reconstructions,’ but to our knowledge 
their combined use for this purpose has not been previously 
reported. 


TECHNIQUE 


A segment of the rabbit's jugular vein was excised and imme- 
diately replaced to provide a readily examined autograft with two 
end-to-end anastomoses within a small vein. Male and female 
rabbits, 3 to 4 kg, were anesthetised with pentobarbital sodium, 30 
mg/kg, supplemented with 0.5% lidocaine injected locally at the 
site of surgery. The right jugular vein was isolated from the facial 
vein to the clavicle; two or three minute tributaries were ligated 
and divided so that the entire length of the venous segment could 
be lifted free of surrounding tissues. The vein was found to be 2 to 
2.5 mm in diameter and uniform in caliber. 

After administration of heparin sodium, 2.5 mg, via an ear vein, 
the isolated segment of jugular vein was occluded at its upper and 
lower ends by snares and then divided and immediately reanasto- 
mosed proximally and distally, so as to form a venous autograft 1 
em in length. Running sutures of 8-0 silk were used. 

Rabbits so prepared were divided into four groups. Group 1 (five 
rabbits) received no medication and served as controls. Group 2 
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(six rabbits) received aspirin, 0.3 gm orally one day prior to 
surgery, on the day of surgery, and daily for two weeks thereafter. 
(This dosage level in rabbits prevents platelet aggregation by 
adenosine diphosphate, without recognized adverse  side- 
effects.*'') Group 3 (four rabbits) was given warfarin sodium, 1 
mg orally on the day prior to surgery, on the day of surgery, and 
daily for two weeks. Group 4 (eight rabbits) received both aspirin, 
0.8 gm, and warfarin sodium, 1 mg, one day preoperatively, on the 
day of surgery, and daily for two weeks. 

Venograms of the right jugular vein were performed postoper- 
atively at 48 hours, one week, and two weeks by injection of 3.0 ml 
of diatrizoate sodium and meglumine (Renografin-60) into the 
margiral vein of the right ear. Anteroposterior and lateral views 
of the neck were obtained. 

Animals were killed following demonstration of graft occlusion 
or after two weeks. Following careful external dissection in situ 
for evidence of adhesions, narrowing, or infection, the vessels 
were removed and fixed in buffered formaldehyde solution under 
an intraluminal pressure of 20 mm Hg. 

Hematoxylin and eosin-stained sections of the grafts and 
anastomoses were studied by light microscopy. Platelet aggrega- 
tion by a standard dose of adenosine diphosphate (ADP) (100 »/ml) 
was determined by the method of Born," modified for small 
aliquots of blood. Prothrombin time was measured by the one- 
stage method of Quick.” 


RESULTS 


In rabbits treated with aspirin, the aggregation of 
platelets by ADP was completely inhibited within hours. 
Treatment with warfarin had no effect on platelet aggre- 
gation, but lengthened the prothrombin time (determined 









Patency of Venous Autografts 
in the Jugular Veins of Rabbits* 










No. of Rabbits 
With Patent Grafts 


perm iiri, 
At 2 Days At 7 Days At 14 Days 


No medication 

(N 4 5) 0 ig E 
Aspirin, 0.3 gm 

(N — 6) 4 1 1 
Warfarin sodium, 

1 mg (N=4) 2 1 1 
Warfarin & 

aspirin (N = 8) 8 81 5 


*Effect of preoperative and postoperative aspirin and warfarin. 
{Three animals died of anesthetic overdose seven days postoperatively; 
all had thrombus-free grafts. 
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Fig 1 —beft, Venogram two weeks after excision and replacement of 1-cm segment of jugular vein in rabbit receiving aspirin and warfarin 
sodium. Note slight narrowing of anastomotic suture lines (asrows), but no evidence of thrombosis. Right, Occluded graft in aspirin- 
treated abbit. Note cutoff of column of contrast materia! and collateral veins by-passing thrombus (arrow). 
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Fig 2 —Bistological section taken through proximal anastomosis 
of venes autograft in jugular vein of rabbit after receiving asorin 
and wararin sodium for two weeks. Note host endothelia! cells 
(H) covering sutures (S). Smocth intimal lining covers gra t (GL L 
indicates lumen (hematoxylin-aosin, x 125). 


on the first, seventh, and 14th days) to a stable level, 
averazmg 17.8 seconds (control value in untreated animals 
averazed 6.9 seconds). 

The Table lists the patency rate in the treated aad 
contre! groups. Thrombosis of the vein graft occurred 
withm 48 hours in all animals in the control group. In 
Group = (aspirin), one grafz remained patent for le dars; 
the other five thrombosed within seven days. In Group 3 
(wartamn), one graft remained patent 14 days; three 
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thrombosed within seven days. In Group 4 (aspirin plus 
warfarin). all of the eight grafts remained free of clot until 
the animas were killed after 14 days, or accidentally killed 
by anesthesia during venography at seven days (three 
rabbits). statistical analysis indicates that differences 
between eombined treatment with aspirin and warfarin vs 
untreated controls or of combined treatment vs controls 
plus grouns treated with aspirin or warfarin alone are 
significant (P < .01). 

Postmortem examination disclosed no evidence of 
hemorrhage or infection in any of the wounds; all grafts 
could be separated readily from the surrounding tissues. 
The venographic finding of patency or occlusion of the 
grafts (Fig 1) was confirmed in each instance. Histological 
examination of the clotted grafts disclosed accumulation of 
fibrin, red blood cells, and platelets at the suture lines, with 
no consistent pattern of clot composition in relation to 
treatment. In unclotted grafts, the suture lines were 
covered with endothelium and the intimal lining was 
smooth and intact (Fig 2). 


COMMENT 


In these experiments, clotting within venous autografts 
was prevented for two weeks by the combined actions of 
aspirin amd warfarin; this is tantamount to a long-term 
effect." The combination of antiplatelet and anticoagulant 
agents had an effect that could not be demonstrated with 
either agent alone. 

Weiss e: al" have shown that aspirin inhibits platelet 
aggregation, rather than adhesion; platelets in the serum 


Venous Graft Patency—Friedman et al 1073 





of aspirin-treated patients showed adhesion anc degranu- 
lation of an amount similar to that found in rontreated 
patients. O’Brien’ has shown that ingestion of a single 
dose (0.15 gm) of aspirin in man seems to alter the 
interaction of platelets and collagen for one to five days or 
longer. Eleock and Fredrickson* found that aspirin doses of 
200 mg/kg completely suppressed platelet agzregation, 
but did not prevent thrombus formulation ir a single 
suture line in the rabbit's facial vein, although locally 
administered heparin was effective in this regard. Weiss et 
al^ pointed out that the two suture lines of a graft may 
present a double obstacle to blood flow as well as greater 
adherence to the downstream suture lines of platelet 
masses detached from an upstream thrombus. We believe 
that the entire length of the graft segment may present a 
sticky surface to circulating platelets. 

In our studies, aspirin in a dose of 80 to 100 mg/kg 
totally inhibited in vitro ADP-induced platelet aggrega- 
tion, but had no demonstrable effect in preventing throm- 
bosis in the vein grafts. In prosthetic grafts in the venous 
system in dogs treated with dipyridamole, Hasegawa et 
al' found a thinner pseudointima than in untreated 
controls, perhaps due to the nonaggregation of adherent 
platelets. In man, a single dose of aspirin prior to brachial 
artery catheterization was ineffective in reducing postop- 
erative arterial thrombosis.'^ 

t Warfarin alone, in our experiments, could not be shown 
= to prevent thrombosis, although it did prolong the 
prothrombin time satisfactorily. In arteriovenous shunts* 
and aortoiliac-femoral reconstructions’ in man. however, 
warfarin does appear to prolong patency. In patients with 
prosthetie heart values, the addition of dipyridamole to 





3 warfarin reduced the incidence of postoperative embolism 
from 14.3% of patients receiving warfarin alone to 1.3% of 
patients with combined treatment." 

The combined administration of aspirin and warfarin is 

; not known to regularly produce an anticoagulant effect 
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beyond that of warfarin alone; the effectiveness of the 
combination in preventing thrombosis at a graft site or 
suture lines can be attributed to the action of these two 
agents at different loci in the clotting process: the aspirin 
effect in retarding the interaction between platelets and 
exposed collagen, and the warfarin effect on the plasma 
clotting factors. 

Continuously patent grafts of 3 mm diameter or less in 
the verous system have not been described previously, 
although Jacobson and Katsumura'* have demonstrated 
patent venous grafts in 1-mm vessels several weeks after 
construction. In general, 25% of grafts in the dog's femoral 
vein ocelude, but subsequently recanalize, so that all may 
be patent after two weeks.'* The demonstration of contin- 
uous patency and absence of thrombus in the present 
experiments, therefore, indicates an effectiveness of 
combined antiplatelet and anticoagulant treatment in the 
reconstruction of small veins. 

A consideration of the potential application of these 
findings to human vascular reconstruction would have to 
take into account the relatively high level of aspirin dosage 
in the rabbits (approximately twice that used in man) and 
the increase in general bleeding hazard that may result 
from such combined treatment.^ However, the data do 
encourage further investigation of antiplatelet anticoagu- 
lant combinations. 


This study was supported by the Jesse and George Siegel Foundation. 
Isabelle Joris, PhD, and Guido Majno, MD, of the Department of Pathology, 
University of Massachusetts Medical School, assisted in the preparation and 
interpretation of the slides. 


Nonproprietary Names 
and Trademarks of Drugs 


Dipyridamole— Persantine. 
Warfarin sodium—Coumadin, Panwarfin, Prothromadin. 
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AFTER 15,000 IMPLANTS, 1,600 FOLLOW-UPS. 
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86% OVERALL PATENCY IN ARTERIAL RECONSTRUCTION IN LOWER EXTREMITIES, 





It is time to consider 
GORE-TEX reinforced expand- 
ed polytetrafluoroethylene 
(PTFE) vascular grafts as a 
viable alternative to saphenous 
vein autografts. 

Preferable, in many cases, 
to woven and knit synthetics 
or bovine heterografts. 

Published laboratory and 
clinical testing reports have 
been consistently favorable. 
(A full bibliography and 
offering of reprints is on the 
final page of this advertise- 
ment.) 

Over 1,600 post-operative 
follow-ups have been reported 
to us, through the kind co- 
operation of surgeons who 
have used GORE-TEX PTFE 
grafts in a variety of proce- 
dures. A summary of those 
follow-ups appears below. 

And, today, GORE-TEX 
reinforced PTFE grafts are in 
regular use in hospitals 
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Table 1: Summary of Clinical Evaluation Data, AV Fistulae, 
Pulmonary Grafts, Venous Grafts, Patches, Others. As of May 27, 1977. 





Number Number 

Type of operation Implanted Patent 
A-v Fistulae 409 352 
Pulmonary Grafts 31 22 

(Aorta-Pulm. 

shunt; Pulm. 

reconstruction) 
Other Arterial Grafts 

Renal Artery 14 14 

Carotid-Subclavian 17 15 

Others 24 21 
Venous Grafts 21 17 
Patches 40 35 


86% 


73% 


100% 
88 % 
88% 


81% 


88% 


throughout the United States 
and parts of the rest of the 
world. 


Why GORE-TEX grafts? 


Many of the benefits of 
GORE-TEX vascular grafts 
arise directly from the nature 
of the material. (Fig. 1). It is 
expanded PTFE with a low- 
density, approximately 80% 
porous structure, composed 
of nodules and fibrils of 30u 
in length. 

The open structure of the 
GORE-TEX vascular graft 
allows rapid tissue ingrowth, 
capillary formation, and early 
perivascular adhesion, pro- 
moting the establishment of a 
thin, viable neointima. 
Unlike Dacron, there is no 
need to pre-clot. 


One important improvement: 
increased resistance to 
aneurysmal dilatation. 


Initial 


Patency Remarks Type of operation 
Maximum Above-knee 
Follow-up; 

18 mos. Femoral-Popliteal 
Avg.: 1.4 mos. Others 
Conf. Limits: 
63-89% Overall, Above-knee 
Maximum 
Follow-up: 
12 mos. Below-knee 

. Avg.: 2 mos. Fem-Distal-Pop 
Cont Tiits Fem-Ant-Tibial 
52-86% Fem-Post-Tibial 

Fem-Peroneal 

Maximum Others 
Follow-up: Overall, Below-knee 
20 mos. 
Avg.: 4 mos. 
Conf. Limits: Cross-over Grafts 
79-97 % Femoral-Femoral 
Maximum 
Follow-up: 
42 mos. 
id ea: Femoral-Popliteal 
58-94% Overall, Cross-overs 
Maximum 
Follow-up: 
eee TOTALS, 
Avg.: 4 mos. ALL OPERATIONS 

. Conf. Limits: 
74-96% 





Expanded PTFE, including 


early versions of GORE-TEX 
grafts, has one drawback: low 
circumferential strength. 

In early studies, this 
manifested itself primarily 
in the form of aneurysms, 
particularly in hypertensive 
patients. 

Accordingly, in 1975, we 
reinforced GORE-TEX vas- 
cular grafts by winding a 
strong, fine lattice of expanded 
PTFE around the exterior. 
This reinforcement imparts 
several important properties: 

1. High radial or bursting 
strength, yielding outstanding 
resistance to dilatation. (Fig. 3). 
We test every GORE-TEX 
graft to 3600mm Hg at 72°F, 
equivalent to approx. 70 p.s.i. 

2. High suture holding 
power. (We invite you to test 
this for yourself in our offer 
on the last page of this 
advertisement.) 
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Table 2: Summary of Clinical Evaluation Data, Arterial 
Reconstruction in Lower Extremities. As of May 27, 1977. 





Number Number Initial 

Implanted Patent ^ Patency Remarks 
Maximum 
Follow-up: 

518 454 87% 32 mos. 

146 139 95% Avg.: 3 mos. 

664 593 89% Conf. Limits: 

86-92% 

211 181 85% Maximum 
44 26 59% Follow-up: 
82 58 70% 32 mos. 

21 15 71% Avg.: 2 mos. 
10 7 70% 
368 287 78% Conf. Limits: 
74-82% 
53 50 94% Maximum 
Follow-up: 
12 mos. 
Avg.: 3 mos. 
6 6 100% 
59 56 95% Conf. Limits: 
86-99% 
1647 1412 86% Conf. 
Limits: 84-88% 
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AY FISTULAE, PULMONARY GRAFIS, FATCHES, AND VENOUS GRAFTS. 





Proeedures in which 
GORE-TEX grafts should be 
the »rosthesis of choice. 
Arc why. 


Thamk God, literally, for the 
saphenous vein. As an auto- 
graft, particularly in peripheral 
vascular surgery, it has saved 
cour tless limbs and lives. 

But a saphenous vein is not 
always available. And knitted 
or woven fabric implants, 
though reasonably satisfactory 
in arger diameters, simply do 
not perform well in smaller 
(4 to 8MM) diameters. 

In these cases, particularly 
those which cross the knee 
joimt a GORE-TEX vascular 
impħnt should be given prime 
cons deration. 

Indeed, the greatest use to 
date of GORE-TEX grafts has 
been in arterial bypasses 
originating at the femoral 
artery — femoral-popliteal, 
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femoral-diszal popliteal, 
femoral-anterior tibial, 
femoral-posterior tibial and 
femoral-peroneal — bypasses 
which, despite their small 
diameter, must withstand the 
flex stresses imposed at the 
knee and h-p. Patency rates 
and maximam time perieds 
shown ere encouraging. 

The second major use of 
GORE-TEX implants to cate 
has been as arterial-venous 
fistulae for ong-term 
hemodialys s. 

Other situations in which 
GORE-TEX vascular grafts 
have been vsed, even theugh 
an autografi may have been 
possible, were those in which 
surgical time was limited, 
either because of the urgency 
of the situation itself or 
because protonged anaesthesia 
time was ur desirable. 


Easy to handle, use. 


GORE-TEX vascular grafts 

are easy to handle, with 
excellent resistance to kinking. 
And they exhibit high suture- 
holding power. They are, of 
course, fully biocompatible 
and, unlike knitted or woven 
prostheses, do not require 
pre-clotting. 

GORE-TEX vascular grafts 
for peripheral vascular surgery 
are available in standard 
lengths of 70 cm —3 to 8mm in 
straight diameters; 6.5 to 
4.5mm tapered and 8.0 to 
6.0mm tapered. Other diam- 
eters and special constructions 
are available on request. 


See next page for free 
GORE-TEX graft test-pack 
and complete bibliography, 
available as reprints. 
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Submit the handling and 
suture-holding characteristics 


of GORE-TEX grafts to the 
most meaningful test equip- 
ment: your own hands. Our 
test kit, not intended for 
actual surgery, includes a short 
length of a GORE-TEX graft 
and a 6-0 double-armed 
suture. Try it for yourself. 
Also, take your choice of 
reprints of any of the exper- 
imental, clinical, and engineer- 
ing reports listed. 


1. Polytetrafluoroethylene Grafts for 
Arteriovenous Fistulae 

A. Mohaideen, M.D., M. Avram, M.D. 
K. Mainzer, M.D. 

N.Y. State Journal of Medicine 

Dec., 1976 


2. Arterial Prosthesis of Microporous 
Expanded Polytetrafluoroethylene for 
Construction of Aorta-Pulmonary Shunts 
A. Gazzaniga, M.D., J]. Lamberti, M.D., 
R. Siewers, M.D., D. Sperling, M.D., 

W. Dietrick, M.D., R. Arcilla, M.D., 
R. Replogle, M.D. 
Journal of Thoracic and 

urgery Sept., 1976 
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W. L. Gore & Associates, Inc. 
555 Paper Mill Road 
Newark, Delaware 19711 





3. The Use of Expanded Microporous 
Polytetrafluoroethylene 

For Limb Salvage: A Preliminary Report 
C. Campbell, M.D., D. Brooks, M.D., 
M. Webster, M.D., H. Bahnson, M.D. 
Surgery May, 1976 

4. Small-vessel Replacement 

with GORE-TEX 

(Expanded Polytetrafluoroethylene) 
A. Florian, M.D., L. Cohn, M.D., 

G. Dammin, M.D., J. Collins, M.D. 
Archives of Surgery, March, 1976 



























5, A Small Arterial Substitute: 
Expanded Microporous Polytetra- 
fluoroethylene: Patency versus Porosity 
C. Campbell, M.D., D. Goldfarb, M.D., 
R. Roe, M.D. 

Annals of Surgery August, 1975 


6. Segmental Venous Replacement 

D. Smith, Lt. Cmdr. (MC) USN, 

J. Hammon, M.D., J. Anane-Sefan, 

M. D. R. Richardson, M.D., L. Trimble, M.D. 
Journal of Thoracic and 

Cardiovascular Surgery April, 1975 

7. Replacement of Portal Vein During 
Pancreatectomy for Carcinoma 

L. Norton, M.D., B. Eiseman, M.D. 

Surgery February, 1975 


8. Use of GORE-TEX Grafts for Replacement 
of the Superior and Inferior Venae Cavae 

Y. Fujiwara, M.D., L. Cohn, M.D., 

D. Adams, M.D., J. Collins, M.D. 

Journal of Thoracic and 

Cardiovascular Surgery May, 1974 


9. A New Vascular Prosthesis for Small 
Caliber Artery 

H. Matsumoto, M.D., T. Hasegawa, M.D., 
L. Fuse, M.D., M. Yamamoto, M.D., 

M. Saigusa, M.D. 

Surgery October, 1973 


10. A New Venous Prosthesis 

T. Soyer, M.D., M. Lempinen, M.D., 
R. Cooper, L. Norton, M.D., B. Eiseman, M.D. 
Surgery December, 1972 . 
11. Summary of Clinical Evaluation Data, 
May, 1971 ioe Ga 2090 - CONDE ee 
W. L. Gore Associates — 
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which might crush te graft during 


To steril-z- 

Graíts may be sterilized usirg steam, the sterilization cycle. 

gas, or flas autoclave techniques. 6. Do not attempt to sterilize the label 
Follow i-structions on package and attached to the ?VC blister tray at 

equipment high temperatures, & the materials 

(ink and adhesives) on the label may 

Indication contaminate ob»ects n contact with 

PME ME or 6-0 nonabsorbable mono: the label during the sterilization 

filament swture with a cardiovascular cycle. 

needle fer »est results on greft diam- 7. Do not handle graft with ungloved 

eters of &nm. or less. Larger sutures hands. It shoulc be aandled with 

may be used with larger diamete- grafts. — clean instruments. 


2. Intre-eperative inspection of anas- 8. Do not attempt to resterilize any 
tomoses ising irrigant solutions may unused graft portion which has been 
result in secum leakage when blood flow | contaminated with Hood or any 
is established in the graft. To prevent foreign material 
this, care must be taken not to gen- 9 
erate syr-nze pressures sufficient to 
force irrigent through the graft walls. 

To do so wall alter the hydrophobic 
(non-wetti-g) properties of tne GORE- 
TEX graf. See Contraindication #11.) 

3. Trim grafts to desired lengths using 
sharp surg «al scissors. Grafts should be 
handled wth clean forceps or gloves. 
GORE-TE* grafts are not “elastic.” 
Therefore, >roper matching cf ler gths is 
essential. I the graft is cut tco short, 
excessive s:ress may be placed or the 
sutures ane graft at the anastomosis. 
(See Con-rzindication #10.) 


. Do not use abscrbe 3e sutures. 


10. Do not cut graft whie holding under 
tension. Doing so may cause separa- 
tion of the outer layer. 


The GORE-TEX graft is a composite 
structure consis ing of an inner base 
tube and a thin oute- layer which 
reinforces the base tube to prevent 
aneurysmal dilacation. Do not use 
any portion of a GORE-TEX graft 
which has damege tc, or separation 
of, the outer layer of -he graft. Should 
the outer reinforcing layer become 
frayed at the end of he graft, do not 
pull on or peel the cater layer from 
the base tube. Carefzlly trim off the 
portion of the g-aft where the outer 
layer is frayed. 


Contraindi-ations 
1. Do net »re-clot the graft. 


2. Do net sterilize by irradiation 11 


. Do not force irrzgatinmg solutions 
techniques. ee 


through the GORE-TEX graft. Doing 
sO may result im sermm leakage after 
blood flow is escablished. 
4. Do net sterilize more than three 12. Do not place grefts im any fluid prior 
times to use. Doing sc maw result in serum 
5. During sterilization, do not place leakage after blcod flow is 
grafts under heavy or sharp oojects established. 


3. Grafts should never be exposed to 
temper-tures exceeding 482°F (250°C). 


W. L. Gore & Associates, Inc. 
P.O. Box 734 

555 Paper Mill Road 
Newark, Delaware 1*711 





Sentlemen: 
[ 4 lease send me your GORE-TEX test kit. 


|] -lease send me the reprints and reports whose numbers 
I have circled. 











1. 3. By 7. 9 11. 

2. 4. 6. 8. 10 12. 
Lj -lease have your representative call for an appointmert 
Name 3 x QEECESC 2 0. 
Addes — PEARLE et Oe ee 
LIONS a — —5tate Co Me. HEC ac PE 
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Theyre here... 
the 75-76 
red & blue 


books 


Profile of Medical Practice 
Socioeconomic Issues 
of Health! 


soc" — —— - 
Mm | 
economic ls 
SSU&s 
—J RI Health 


AP 


/ 
/ 
/ / 


Invaluable for anyone needing a quick, 
authoritative reference to relevant data 
onthe U.S. health care delivery system, 
these unique publications are com- 
piled annually by the AMA Center for 
Health Services Research & Develop- 
ment. 


The Red Book, PROFILE OF MEDICAL 
PRACTICE (OP-463), presents data 
from the AMA Physician Masterfile and 
the Periodic Survey of Physicians de- 
scribing various characteristics of 
medical practice. It also includes es- 
says on issues affecting the practice of 
medicine. 


The Blue Book, SOCIOECONOMIC IS- 
SUES OF HEALTH (OP-462), compiles 
data describing the U.S. health care de- 
livery system. Also included are origi- 
nal essays on relevant health issues of 
general interest. 


Both are available now for $4.50 each 
or $8.50 per set. To order yours, write 
Order Dept., AMA, 535 N. Dearborn St., 
Chicago, Illinois 60610. Payment must 
accompany order. 


Previous editions of the Red and Blue 
books are available upon request. 
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Wilms' Tumor With 


Acute Abdominal Pain 





Mark Rosenfeld, MD; Bradley M. Rodgers, MD; James L. Talbert, MD 


* Acute abdominal pain is the presenting manifestation in 
approximately 3096 of all patients with Wilms' tumor. In a small 
proportion of these patients, this pain is significant enough to 
engender a diagnosis of an acute surgical abdomen. Six of 38 
patients with Wilms' tumors treated between the years 1965 and 
1975 at the Shands Teaching Hospital of the University of Florida 
Medical Center have had significant pain. Our experience with 
these patients emphasizes the importance of thoroughly palpat- 
ing the abdomen of any child with a suspected acute surgical 
condition, following induction of anesthesia and prior to initiat- 
ing the operation. In the absence of any evidence of an acute 
surgical problem at the time of the exploratory laparotomy, it is 
also imperative that a careful intra-abdominal examination be 
performed to exclude the presence of conditions, such as Wilms' 
tumor of the kidney, that may occasionally present in this 
manner. 

(Arch Surg 112:1080-1082, 1977) 


Ithough abdominal pain is sometimes associated with 
Wilms' tumor of the kidney, in the vast majority of 
patients, the correct diagnosis can be determined without 
difficulty. In the occasional case, however, the true cause of 
the patient's pain may be overlooked, and an emergency 





Accepted for publication April 21, 1977. 

From the Department of Surgery, Division of Pediatric Surzery, Univer- 
sity of Florida College of Medicine, Gainesville, Fla. 
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exploratory laparotomy performed on the presumption of 
an acute surgical abdomen. In the ten-year period from 
1965 through 1975, thirty-eight patients with Wilms' tumor 
have been treated at the University of Florida Medical 
Center. Six of these children came to their physician with 
acute abdominal pain and underwent exploratory laparot- 
omy prior to establishment of the proper diagnosis of 
Wilms' turmor. A clinical evaluation of these six patients 
forms the basis of the present report. 


REPORT OF CASES 


Case 1.—A 5-year-old boy came to his local physician with a 
history of right lower abdominal pain, nausea, and vomiting of 24 
hours' duration. He underwent abdominal exploration with a 
preoperative diagnosis of acute appendicitis. At the time of 
operation, a normal-appearing appendix was encountered, but 
during the procedure, the surgeon palpated a mass in the right 
retroperitoneal area. No further exploration was performed. Two 
days later, an intravenous pyelogram was obtained that revealed a 
right-sided Wilms' tumor. At the time of his admission to this 
medical center, he had a large mass palpable in the right flank. 
Initial laboratory studies were normal, including a normal bone 
marrow aspirate. A stage I right-sided Wilms’ tumor was excised, 
weighing 375 gm. The patient received daily dactinomycin therapy 
for four days and subsequent courses of dactinomycin during the 
next two years. When last evaluated, four years following resec- 
tion, he was entirely free of disease. 

Case 2.—This 4-year-old girl was admitted to the medical center 
with diffuse abdominal pain, malaise, and anorexia. Past history 
revealed that she had been struck in the left upper quadrant of the 
abdomen with a board three days earlier. The physical examina- 
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tion revealed a spleen palpable 4 em below the left costal margin, 
and izberatory indices showed an hematocrit level of 383%. Twelve 
hours later, the left upper quadrant mass had enlarged to 13 cm 
below te left costal margin ard the hematocrit level had faller to 
27%. A subcapsular hematoma of the spleen was suspected end 


revealed a eft-sided posterior mediastinal mass. Metastatic eval- 
uation revealed no evidence of disease elsewhere, and she was 
begun on an experimental chemotherapy protocol with razoxane. 
Her subsequent clinical course was progressively downhill, and she 


| died three months later with diffuse mediastinal involvement. 





laparctemy was performed. At the time of exploration, free Case 5.—This 3'4-year-old boy came to his local physician with 4 
intrapeaitoneal blood was noted and there was a large, ruptured, left upper euadrant abdominal pain three hours following abdom- F 
left-sided Wilms’ tumor. The spleen was invaded by the tumor and inal trauma sustained in a wrestling match. He underwent m 
there w-s a metastatic nodule in the right lobe of the liver, makmg exploratory laparotomy, with a preoperative diagnosis of ruptured d 
this a sage IV neoplasm A radical left-sided nephrectomy and spleen. At *he time of operation, a large left-sided retroperitoneal d 
splensetmy were performed, and the patient treated immediately mass was encountered and biopsied. Examination of the specimen un 
postope-atively with dactinomycin and radiation therapy tc -he revealed a Wilms’ tumor and he was referred to this medical d 
left Sank. The postoperative course was complicated by a left- center for efinitive therapy. a 
sided st>phrenic abscess that required operative drainage. Daeti- On physi#al examination, there was an ill-defined mass in the às. 
nomyeir was administered for two years postoperatively. Fifteen left upper cuadrant that was tender to palpation. The intravenous a 


months following the laparotomy, a liver scan anc celiac 
arter ogram revealed no residual tumor. Seven years after resec- 
tion, ths patient is asymptomatic, without evidence of recurrent 
disease. 

Case 3.—This 5-year-old girl was admitted to a local emergency 
room wth a history of persistent postprandial vomiting. A mass 
was noted in the left flank and a diagnosis of a rupturec spleen 
was made. At the time of exploratory laparotomy, a large left- 
sided Walms’ tumor was encountered and a radical nephrectomy 
was performed. During the operation, a “cyst” was felt on -he 
inferierpole of the right kidney, but was not biopsied. Postopera- 
tively. tae patient received dactinomycin and radiation therapy to 
the le^t flank. Eight days pricr to her admission to this medial 
center (en months follow: ng the left-sided nephrectomy), a lange 
right lank mass was noted. Cn physical examination, this mass 
was aoproximately 10 cm in diameter. Arteriography revealed a 
large t-mor of the right kidney. She underwent exporatery 
lapar-temy and a right lower pole heminephrectomy, with "emoval 
of a 17+gm Wilms’ tumor. The patient received postoperat ve 
vinerstme sulfate and dactinemycin. Chemotherapy was contin- 
ued for wo years following her operation and, when last seen feur 
years following resection, she was free of all evidence of 
disease. 

Cass 4.—This 4-year-old girl came to her local physican 
comp aiaing of right lower quadrant abdominal pain. She under- 
went ar exploratory laparotomy with a preoperative diagnosis of 
acute a»pendieitis. A completely normal appendix was 2ncoun- 
tered. without other pathology being evident at the time of the 
laparatemy. During convalescence, a right flank mass was nored 
and thespatient was returned <o the operating room for a radical 
right-sieed nephrectomy for a stage 1 Wilms’ tumor. Postopera- 
tive dacinomycin and vineristine chemotherapy was employed in 
additior to radiation to the right flank. Six months later, she was 
noted tc have a right pulmonary lesion. The dactinomycin chemo- 
therary was intensified, and she received bilateral whcle lung 
radiazom. The patient was referred to the M. D. Anderson 
Hosp-a in Houston, where doxorubicin hydrochloride chemo- 
therary-was initiated. 

At J= time of admission to this medical center tw» years 
follow næ her nephrectomy, the patient complained of increasing 
malaise. A metastatic evaluation consisted of a normal brain and 
liver sean and a pulmonary angiogram demonstrating dispia-e- 
ment of the right pulmenary vein with a large right hilar mass. 
Because she had received the maximum doses of radiaticn ther- 
apy, 2 r&ht-sided pneumonectemy and mediastinal dissection was 
performed. Postoperatively, she was placed on dactinomycin and 
vincristme chemotherapy. She remained asymptomatic anc free of 
detectalle disease for 13 months, when she was seen wth 
comp/ai-ts of pain in the right shoulder; a roentgenogram 
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pyelogram showed inferior displacement and distortion of the left 
kidney by an upper pole mass. A radical left-sided nephreetomy 
was performed, with the finding of a stage II Wilms’ tumor with 
invasion through the renal capsule and into the renal vein. 
Regional lymph nodes were free of tumor. Dactinomycin chemo- 
therapy was instituted postoperatively, in addition to left flank 
radiation. Four months postoperatively, the liver was noted to be 
enlarged avd nodular and a liver scan was suggestive of metas- 
tatic diseas=. A chest roentgenogram showed bilateral pulmonary 
metastases-and the patient was started on vincristine therapy in 
addition te dactinomycin. Whole lung radiation was begun, but 
this treatment was discontinued because of weakness in both 
lower extremities. A myelogram revealed block at the T-6 level, 
and this ama was selectively radiated. The patient experienced 
very little clinical improvement and suffered a progressive 
decline. He died eight months after resection with extensive 
pulmonary tumor. 

Case 6.—This 20-month-old girl came to her local physician six 
weeks prio" to her admission to this medical center with right 
lower quad-ant pain. She underwent exploratory laparotomy with 
a preoperative diagnosis of acute appendicitis. A normal appendix 
was encourtered, and no other pathology noted. She continued to 
suffer abdeminal pain and increasing abdominal girth. Four 
weeks later she began having spiking fevers and a left flank mass 
was noted. An intravenous pyelogram revealed a large left-sided 
Wilms’ tumor. On physical examination at the time of admission 
to this hospital, there was a large left-sided mass that crossed the 
midline. Evaluation for metastatic disease was negative. At the 
time of laparotomy, a large stage II Wilms’ tumor was eneoun- 
tered, with extension into the left hemidiaphragm. The periaortic 
lymph nodes were free of tumor. A radical left-sided nephrectomy 
was performed and the patient was started immediately on 
dactinomyen and vincristine therapy, in addition to radiation 
therapy to che left side of the abdomen and diaphragm. Chemo- 
therapy was maintained for 18 months and the patient remains 
asymptomatic and free of disease now, 26 months postoperative- 


ly. 
COMMENT 


Abdomiaal pain is the second most frequent symptom 
encountered in patients with Wilms’ tumor, occurring in 
26% to 33% of all reported cases.'? In our own series of 
patients with Wilms’ tumor, pain was noted in 26% at their 
initial presentation (M. Rosenfeld, MD, B. M. Rodgers, MD, 
J. L. Talbert, MD, unpublished data, 1976). Snyder et al 
reported a similar incidence of pain in their patients with 
Wilms’ tumor and, in 3% of these patients, an initial 
diagnosis of acute appendicitis was made. The abdominal 
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pain encountered in Wilms' tumor is thought to be due to 
invasion of the tumor into the renal capsule and the 
surrounding tissues, or to distention of the zapsule by 
hemorrhage within the tumor itself.' Occasionally, ureteral 
obstruction by tumor may be the cause for persistent 
abdominal pain. 

In the series of 38 patients treated for Wilms' tumor at 
the Shands Teaching Hospital, six (16%) of these had signs 
and symptoms of an acute abdominal erisis and underwent 
exploratory laparotomy prior to a proper diagnosis of 
Wilms' tumor being made. Five of these laparotomies were 
performed at an outside hospital prior to referral to our 
medical center. In this retrospective review, there did not 
appear to be any characteristic of this pain that would raise 
the suspicion of a renal neoplasm. Three patients had 
relatively loealized right lower abdominal pain and under- 
went exploration with the presumptive diagnosis of acute 
appendicitis. All three were noted to have normal appen- 
dices, but an abdominal mass was noted in only one patient 
at the time of surgery. In two of these patients, the pain 
was sufficiently diffuse to have possibly been secondary to 
capsular distention by the tumor. In the third patient, the 
localized right lower quadrant pain was most likely entirely 
unrelated to the presence of a left-sided Wilms' tumor. 
Nonetheless, the presence of this tumor might have been 
detected with a more thorough abdominal examination. 

These patients were referred to the University of 
Florida Medieal Center from two days to t»n months 
following their primary surgical procedure, and all had 
abdominal masses readily palpable on admission to our 
hospital. Three of the six patients underwent exploration 
for a presumptive diagnosis of splenic rupture one being 
seen initially at the University of Florida Medical Center. 
All of these patients had a Wilms' tumor noted at the time 
of exploratory laparotomy, and two were treated immedi- 
ately with definitive resection, while one underwent initial 
biopsy of the tumor with delayed resection. The mortality 
in this entire group of six patients was 33%, not strikingly 
different from the expected mortality of patients with 
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similar tumor stages undergoing primary nephrectomy at 
our institution.’ 

Evaluation of acute abdominal conditions in infants and 
children can be quite difficult. In order to minimize the risk 
of overlooking other intra-abdominal pathology at the time 
of exploratory laparotomy for acute abdominal symptoms, 
two simple maneuvers should always be performed: 

l. Careful abdominal and flank examinations should be 
performed in all patients after the induction of general 
anesthesia, in order to determine the presence of abdom- 
inal masses or organ enlargement. Under general anesthe- 
sia, both kidneys should be easily felt in children by asing 
bimanual palpation of the flank. At least three of our 
patients would certainly have had the proper diagnosis 
suspected and the operative approach altered had such a 
maneuver been performed. 

2. A thorough palpation of the retroperitoneum and 
remaining abdominal organs should be performed if no 


. pathological diagnosis is made during the initial laparot- 


omy for significant abdominal symptoms. Such an exami- 
nation would most certainly have detected the Wilms’ 
tumor in the two patients in our series with completely 
normal initial laparotomy. 


Nonproprietary Names 
and Trademarks of Drugs 


Dactinomycin—Cosmegen. 
Doxorubicin hydrochloride—Adriamycin. 
Vincristine sulfate—Oncovin. 
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. Symoosium on Total Joint Replacement 





. Guest Editor: Richard N. Stauffer, MD 


Quo Vadis 


Richare N. Stauffer, MD 


A great deal of surgical activity has misfired—the patients being 
the icsers—because it never occurred to clinicians to coasu!t an 
engineer before embarking on some ingenious adventure. 

SIR HERBERT SEDDON, FECS 


hee words are at long last being heeded. For many 

. de«cades, novel surgical techniques for joint recon- 
structon were founded on an intuitive "feel" for che 
nature of the underlying pathomechanics. Too often, these 


cliniea ventures met with great disappointment as the > 


understanding of biclogical and mechanical principles 
prorec either superficial and incomplete or 180° "out of 
phase Basic research concerning the musculoskeletal 
system for many years lagged behind efforts in omer 
disci»F nes. Indeed, concern for this fact led to the estab- 
lishing of the Orthopedic Research Society in 1953. With 
this orzanization serving as the focus and stimulus, muscu- 
loskeletal research gradually increased, then expanded 
exponentially, and currently enjoys tremendous momen- 
tum. The number of investigators and the volume of 
“orthq@edic research” has increased 300% in the past ive 
years alone.) 

This greatly increased interest and effort in Dasic 
scieres, coupled with a fortuitous parallel growth in tech- 
nology, led to the monumental "breakthough" in tozal jeint 
replacement surgery. Presently, most major aeademic 
med ex] centers enjoy collaboration between orthopedic 
clinicians and bioengineering personnel. Through these 
combined efforts, much basic knowledge of the meehanical 
function of normal, diseased, and prosthetic joints is bang 
produ-ed. Now the design and technique of prosthetic jint 
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replacement can be based on sound scientifie prineiple, 
rather than intuitive appreciation. 

Much more basic information is needed. As the ensuing 
articles ir this symposium will demonstrate, there is still a 
good deal of trial-and-error activity in total joint replace- 
ment. Hewever, with each "generation" of prosthetic 
replacements for a given joint, we advance one step closer 
to an optimal solution. This gradual evolution towards the 
ideal will continue for many years to come. 

Of course, the initial dramatic event that triggered this 
activity vas John Charnley's concept of complete replace- 
ment of ‘he hip joint using a "low-friction" bearing of 
metal on polyethylene and “grouting” the prosthetic 
componerts into bone with polymethylmethacrylate. 
Whether :he choice of the hip as the focus of these early 
efforts was studied or fortuitous, total hip joint replace- 
ment yie ded clinical results that were dramatic, consis- 
tently ex»ellent, and unmatched by subsequent efforts to 
apply similar principles to other joints. This symposium 
has purp»sefully concentrated on the current status of 
prosthetie replacement of major joints other than the hip 
(except fer the editorial comment by Dr Peterson). 

Early concerns regarding wear of the polyethylene 
componert of total joints has proved largely unfounded. 
Clinical experience over the years has indicated virtually 
no wear m most patients. Mr Charnley’s experience over 
ten years time indicates an average wear of only 0.15 mm/ 
year, and that the wear rate is not linear, but rather 
decreases with time. On the other hand, the greatest (and 
previously unanticipated) source of late failure now being 
recognized is loosening of the prosthetic devices in bone. 
The use ef methylmethacrylate is obviously less than ideal. 
Some work is being done to identify grouting agents with 
more favorable physical properties. and porous materials 
(to allow bone ingrowth) are being developed. However, 
investigation of the complex prosthesis bone interface 
problem must be intensified to develop better methods of 
fixation. 
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In your patients... 





erience 
the benefits 












(R) 

80 mg? in 
2-ml. ampot 
*Equivalent to 
tobramycin. 


tobramycin sulfate 








treating 
peritonitis 


In patients with peritonitis in whom you 
suspect septicemia and the gram-negative 
organism isolated from blood is likely to be 
susceptible to tobramycin in your hospital 
setting... you may start therapy with Nebcin 
before you receive results of susceptibility 
studies? [n this situaticn, Nebcin may be 
a great help to you and gain valuab!e time 
for your patient. 

In proper indications and recommended 
dosages, the general effectiveness of Nebcin is 
well-known. Experience its benefits in treating 
your patients who have peritonitis caused 
by susceptible strains of the indicated gram- 


negative organisms. N @ M/V 
*Due to indicated susceptible organ:sms. eb cin 


+The decision to continue therapy with Nebcin should be tobramycin sulfate 


b: ase d on the re 'sults of susceptibility st; dies, the sev erity for serious gram- negative 
of the inčection, and the important additional concepts infections in your hospital 


discussed in the Warnings box on the next page. 
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E | . Summary of Prescribing Information 


ec ) 
ES WARNINGS 
HE Patients treated with Nebcin should be under close clinical observation, 
NO because tobramycin and other aminoglycoside antibiotics have an inher- 
NES ent potential for causing ototoxicity and nephrotoxicity. 
cy E _ Both vestibular and auditory ototoxicity can occur, Eighth-nerve impair- 
E: ~~ ment may develop if patients have preexisting renal damage and if Nebcin 
E $ ts administered for longer periods or in higher doses than those 
: v | recommended. 
= E: Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
52 Ei. should be closely monitored in patients with known or suspected renal 
E Ery impairment and also in those whose renal function is initially normal but 
-—  — | who develop signs of renal dysfunction during therapy. Such impairment 
n- D may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
ES nitrogen retention (increasing BUN, NPN, or creatinine). Evider ce of 
E j impairment in renal, vestibular, or auditory function requires discontinua- 
ES tion of the drug or dosage adjustment. 
M Nebcin should be used with caution in premature and neonatal infants 
2 ZY ; because of their renal immaturity and the resulting prolongation of serum 


E half-life of the drug. 
E In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. /ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or neohrotoxic 

. antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy—Safety of this product for use during pregnancy 
has not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete S treptomyces tenebrarius. Nebcin Injec- 
tionis a clear and colorless sterile aqueous solution for parenteral administra- 
tion. Itis stable and requires no refrigeration. 
Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole- negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 

. lococci, including Staphylococcus aureus (coagulase-positive and 
coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 

and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these orgenisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 
episodes of urinary tract infections unless the causative organisms are not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic 
drugs are contraincicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 

.. . andidentify etiologic organisms and to test their su sceptibility to tobramycin. If 

|. susceptibility tests show that the causative organisms are resistant to tobramy- 
cin, other appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated betore the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. ` | 

 Contraindication: A history of hypersensitivity to tobramycin is a cor traindication 
to its use. 
Warnings: See WARNINGS box above. 
Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

.. Neuromuscular blockade and respiratory paralysis have been reported incats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinylcholine or tubocurarine. 
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ergrowth of nonsusceptible organisms occurs, appropriate therapy should 
beinitiated. — . x 


. Adverse Reactions: Nephrotoxicity—Renal function changes, as shown br rising 
. BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 


proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity— Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged'therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function. E 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anem:a, 
granulocytopenia, and thrombocytopenia; and fever, rash. itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—I.M./L.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg./Kg./day administered in three equal doses every eight hours. Inilife- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./ day 

administered in three or four equal doses. This dosage should be reduced to 
3mg./Kg./day as soon as clinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 

Up to 4 mg. /Kg./day may be given in two equal doses every twelve hours. 
Dosage guidelines for adult or pediatric patients with reduced renal funct'on— 

After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolenged 

intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* To calculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available anc the 
patient's condition is stable), the following formula may be used: 

1 mg./Kg.q.(6 x serum creatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Admmistration—The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals ( for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Norma! Renal Functien 
(Dosage at Eight-Hour Intervals) 


Usual Dose for Maximum Dose for Life- 
Serious Infections Threatening Infections 
For Patient (Reduce as soon as possible) 
Weighing 1 mg./Kg.q.8h. 1.66 mg./Kg.q.8h 
Kg. Lb. (Total, 3 mg./Kg./day) (Total, 5 mg./Kg./day) _ 
mg./dose 
q. 8h. 
120 mg. 
115 mg. 
110 mg. 
105 mg. 
100 mg. 
95 mg. 
90 mg. 
85 mg. 
80 mg. 
75 mg. 
70 mg. 
65 mg. 
60 mg. 
55 mg. 
50 mg. 
45 mg. 
40 mg. 





tApplicable to all product forms except Nebcin. Pediatric. Injection (see How Supplied). 


How Supplied: Ampoules Nebcin'* (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubberstoppered. _ 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pH. [0224768] 


Additional information available 
v 1 ( to the profession on request. 

Eli Lilly and Company 

Indianapolis, Indiana 46206 
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Symposum on Total Joint Replacement 


An Ecitorial Comment 


Lowell F A. Peterson, MD 


* Tate hip arthroplasty has become an accepted method of 
management of severe painful problems of the hip. It has 
undercese some dramatic changes, the major thrust now being 
to moe. nearly match the mechanical characteristics of the 
implant © the bone and cartilage they replace. | 

(Arch Surg 112:1087, 1977) 


otal hip arthroplasty, a dramatic concept of recon- 
structive surgery about the hip using the concepts of a 
plastic rout, methyl methacrylate, pioneered by Leon 
Wiltsie, and applied tc the hip by John Charnley, has 
become an accepted methcd of management of severe 
painful sroblems in the hip. used since the early 1960s in 
Europe and in the Western Hemisphere over the past 
decade and longer. It 1as undergone dramatic changes 
through this time, though szill utilizing the basic coneept. 
The primary material change occurred early, when an 
accelerated wear pattern was identified with the original 
Teflon scetabular components. When high-density poly- 
ethylene was substituted fer the Teflon acetabulum, and 
using &ainless steel or nickel-chrome-cobalt femoral 
components, we had the basic, presently used total hip 
arthroniasty. The cautious and conservative attitude ef 
orthopecie surgeons throughout the world saw efforts to 
avoid the use of polymethamethacrylate as long as possible, 
because of long-term doubts concerning its biological 
safety These have been dispelled, for the most part, by our 
present »xperience, and this has broadened its applieatian 
to mos: »ints of the body from this original concept, which 
has revclutionalized rep.acement-type orthopedic surgery 
througheut the world. | 
With he gradual enlargement of the numbers of orthe- 
pedie surgeons perform ng hip arthroplasties throughout 
the world, it became evident that a far wider broadening ef 
the application of total hip arthroplasty was being used, 
extending it to the juvenile rheumatoid patient as our 
confidenee increased; as well as considering it for cerebral 
palsy, = congenital dis.ocazion of the hip, and severe hip 


Acceptec for publication April 4, 1977. 
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problems cf dwarfs. It has even been successfully applied 
to such dificult problems as the hemophilic arthropathy, 
for restoration following resection of bone for tumors, and 
in assistimz in solving the problem fracture of the hip, 
where prosthetic replacement would be desirable. 

Very careful assessment of complications and modes of 
failure have identified the principle problems of correct 
positioning of the prosthesis, proportionality of prosthetie 
designs fer different bone sizes, design responses for 
prosthetic instability, such as dislocation, and increasing 
resistance of the metallic component to metal fatigue, 
reducing tae incidence of failure by stem breakage. These 
alterations in design at times produced problems of their 
own, however, such as we have seen with the increasing 
valgus of tne femoral neck, which, although it improves the 
resistance of the prosthesis to stress, can increase the 
impingement problems of the prosthesis on the pelvis. 

Presentiy, total hip arthroplasties have three major 
modes of ailure when considered temporally. The initial 
failures are technical in nature, resulting from malaligned 
componenss, trochanteric nonunion, and infection. The 
midterm failures are caused by loosening at the biologic 
implant in erface due to recurrent sheer stress occurring in 
materials with differing moduli of elasticity. The ultimate 
result of this is methylmethacrylate fatigue, which can be 
associated with ultimate metal fatigue. The long-term 
failures ave anticipated to be ultimate wearing of the 
degradable or expendable polyethylene acetabulum when 
the theoretical wear life has been reached. At this time, the 
range of motion conceivably could be considerably 
restricted, and replacement would be indicated. 

There hzs been a basic decline in the popularity of metal- 
to-metal prosthetic designs. The remaining unresolved 
problem of loosening will be the major thrust of the future, 
and will irvolve better and better binding materials and 
methods, is well as improved surface finishes on the 
prosthetic somponents and increased wear capability. The 
more near y the mechanical characteristics of the implant 
can match -hose of the bone and cartilage they replace, the 
greater the likelihood of reduction in loosening potential. A 
final word «f caution: an implant must not be so secure that 
an overly lestructive procedure is necessary to remove 
it. 
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Symposium on Total Joint Replacement 


Status of Total Shoulder Arthroplasty 


Robert H. Cofield, MD 


® Some patients with degenerative, rheumatoid, and traumatic 
diseases of the glenohumeral joint require treatment primarily to 
relieve pain. In the absence of complete knowledge of basic 
mechanical requirements, clinical trials with both constrained 
and resurfacing prostheses were initiated. Three types of 
constrained prostheses were placed in 23 patients. Pain relief 
was satisfactory, but six reoperations were necessary and 
motion greater than 90° was rarely achieved. Twenty-five pros- 
theses that were used to replace the glenohumeral articulation, 
but were not stable by virtue of design, were implanted. Again, 
pain relief was excellent; mechanical problems were not present, 
and motion was almost always greater than 90°. Achieving 
stability by capsular-muscle cuff repair has not been as great a 
problem as anticipated. These results suggest that more 
emphasis should be placed on repair of the glenohumeral 
stabilizing structures than on their replacement. 

(Arch Surg 112:1088-1091, 1977) 


ome patients with diseases of the glenohumeral joint 
require a surgical procedure primarily for relief of 
pain, and secondarily for achieving better function by 
increasing their strength and augmenting their motion, or 
by placing their arm in a more useful position. These 
diseases are usually the result of degenerative or noninfec- 
tious inflammatory arthritis or are the residual of old 
trauma. They most frequently occur in persons of middle 
age or older. Until recently, treatment choices have been 
limited to resectional arthroplasty, arthrodesis, or pros- 
thetic humeral head replacement. Dissatisfaetion with 
these choices has prompted clinical trials, with the goal of 
developing an operation that would relieve pa:n, provide 
stability, and allow enough motion to accomplish daily 
activities without the necessity for prolonged immobiliza- 
tion or extensive rehabilitation. 


BACKGROUND 


Basic research studies to define the motions and force 
requirements of the normal shoulder or those necessary for 
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prosthetic replacement have been few. Inman et al and, 
more recently, Poppen and Walker? have evaluated normal 
shoulder motion in abduction, concluding that abeut two 
thirds (or 120?) of the movement in the shoulder complex 
occurs at the glenohumeral articulation. Force require- 
ments were presented on a theoretic basis by Inman et al. 
Forces reach a peak, according to them, at 90? of elevation. 
At this position, forces against the glenoid represent 10.2 
times the weight of the extremity, or are approximately 
equal to body weight. Reeves et al^ have outlined the 
biomechanical requirements of a total shoulder prosthesis. 
They concluded that a stable are of movement of 350? is 
necessary, and that the prosthesis should withstand 
a tensile loading of 31.8 to 36.3 kg and a shear of 20.7 
kg/m. 

Thus, design criteria for a total shoulder prosthesis are 
largely theoretical. Areas that must be considered im the 
design include the geometry of the glenohumeral joirt, the 
range of motion required to accomplish daily activities, 
force requirements, the degree of constraint needed for 
stability, materials requirements, and practical surgical 
techniques, including instrumentation. The most limiting 
anatomic aspect seems to be the volume and strength of 
bone that is available for prosthetic fixation in the glenoid 
of the scapula. 

Glenohumeral stability is normally provided largely by 
the surrounding capsular-muscle cuff complex. The 
diseases being treated may have rendered this complex 
ineffective or have destroyed it. This soft-tissue constraint 
system must be either repaired or replaced by virtue of 
implant design. At this date, the most satisfactory mate- 
rials are stainless steel or a chromium-cobalt alloy in 
conjunction with high-density polyethylene. Methyl meth- 
acrylate is available for supplementing fixation if press 
fitting or screw fixation become inadequate. Porous metal, 
which allows bone ingrowth into the implant, has been 
developed,* but its advantages or limitations have net yet 
been evaluated in clinical material. 

Many designs have evolved. All clinical experience is 
limited both in volume and in time. The prostheses ean be 
conveniently categorized into those that replace only the 
articular surface of the glenohumeral joint, those that 
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Fig 1.—Bickel glenohumeral prosthesis three months aftsr place- 
ment m 68-year-old woman who had a painful humeral head 
prosthssis. 


rep:ac9 the surface and provide some additional stability 
(no- relying entirely cn the repaired or replaced capsutar- 
muscl- euff) and those that replace the surface and. by 
ther design, replace the constraining functions of the 
cuff. 

In 374, Neer,’ in his report on proximal humeral pros- 
theses in osteoarthritis, considered the use of a glenoid 
compcenent made of high-density polyethylene in patients 
whe kad enlarged, flattened, sclerotic glenoids, anc he 
deserised a patient who had a good result. Kenmore et al^ 
alsc presented three cases, adding a glenoid limer and 
placement of a proxima. humeral prosthesis. A hæh- 
density polyethylene glencid component has been r»odided 
by :ncreasing the surface concavity for stability anc by 
constracting a stem on the humeral component specifically 
for methacrylate fixation. He has not as yet repcrted on 
patients in whom this resurfacing type of prosthesis aas 
been used. 

Macab and English’ kave developed a glenohumeral 
joint prosthesis that compensates partly for the loss of 
rotator cuff stability The glenoid component has an 
exteneed superior lip. Both glenoid and humeral conpo- 
nents are porous-coated with sintered chromium-cokalt 
metal to provide long-term bonding. This prosthesis naas 
been used since 1970, and more than 30 procedures have 
beea cone; however, a written evaluation of the resu ts is 
pending. 

Mary prostheses have been designed to replace the 
arti*ulr surface plus the capsular-muscle cuff stabiliz ng 
structeres. These prostheses are stable by design. Two 
different configurations have evolved. In one, the pros- 
thetic »all is placed in the humerus and the socket is plazed 
in the *lenoid, as in normal anatomy, and in the secend, zhe 
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Fig 2.—Stanmore total shoulder replacement one month after 
operation in 25-year-old woman who had severe, diffuse rheuma- 
toid arthritis. 


placements are reversed. This reversal, it is argued, allows 
placement of a larger prosthesis with greater motion, 
greater strength, and less of a tendency toward dislocation. 
Included in the first configuration would be those pros- 
thetic designs developed by Bickel* and by Lettin and 
Scales," Post et al," and Zippel." The Stanmore pros- 
thesis of Lettin and Scales affords pain relief, full rotation, 
theoretically possible flexion above 90°, and abduction of 
approximately 90°. They now have experience with more 
than 40 cases. Loosening of the glenoid component has 
occurred, and modifications are being considered. 

The early experience with the Michael Reese prosthesis 
of Post et al'' suggested that the results were satisfactory 
to excellent, but the design is currently being revised 
because of a few late material failures. The design of 
Zippel, of Hamburg, Germany, has been used by Romano 
and Burgess" in the United States. They have reported on 
nine patients, with early satisfactory results in all but one 
(possible loosening). The prostheses of reversed configura- 
tion have been developed by Reeves et al’ and Fenlin,'''' 
Their early experience in “a small group of patients” and 
eight patients, respectively, has been satisfactory in terms 
of pain relief and motion to accomplish daily activities. 


CLINICAL MATERIAL 


Experience at the Mayo Clinic with total shoulder prostheses 
extends from November 1972 until the present. Four prosthetic 
types have been used. Three have been the fully constrained type 
and are. those developed by Bickel,” bv Lettin and Scales (the 
Stanmore),*'" and by Post et al (the Michael Resse).'' One resur- 
facing type of prosthesis, that designed by Neer, has been 
used. 

The prosthesis designed by Bickel in conjunction with the Mayo 
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Fig 3.—Michael Reese total shoulder replacement five months 
after replacement in 55-year-old man who had painful, primary 
osteoarthritis. 


Clinie engineering department consists of a chromium-cobalt 
humeral component with a spherical head in two sizes, 8 and 10 
mm. The humeral stem is fixed with methyl methaery ate in the 
medullary canal of the humerus. The humeral prosthetic head is 
encased in two high-density polyethylene hemispheres. A chromi- 
um-cobalt enclosing unit slides over the head, with its high-density 
polyethylene socket, holding the components securely together. 
This complex is then cemented in the echolocated scapu ar glenoid 
(Fig 1) This procedure was performed on 12 people: six with 
traumatic arthritis, five with primary osteoarthritis, and one with 
a painful humeral head prosthesis. All 12 had severe pain and 
limited motion. The operation was diffieult. Multiple glenoid 
placements were often required, and iatrogenic glenoid fractures 
were produced in four patients. 

Follow-up in this group averaged 28 months (range. 18 to 39). 
Postoperative complications included dislodgement of the glenoid 
complex in two patients, prosthetic humeral neck fracture in two, 
dislocation in one, and traumatic fracture below th» humeral 
prosthesis in one. Five reoperations were necessary, and a sixth 
may soon be required. Current follow-up includes deta on ten 
patients, excluding the one man who underwent revision to an 
arthrodesis and a second patient who underwent revision to a 
resectional arthroplasty. Two patients complained of pain; one 
patient had glenoid loosening, and: the other had pain of an 
uncertain source. The other eight patients, including three who 
underwent reoperation, believe that they have achieved satisfac- 
tory relief of pain. All ten had some weakness, but motion was 
improved over preoperative values by 20? in most planes. Average 
active shoulder girdle elevation was 80°; average rotation was 96°. 
Aetivities of daily living could be accomplished. 

The Stanmore total shoulder replacement consists of two chro- 
mium-cobalt alloy components. The head of the humerus and the 
glenoid surface are excised, the underlying cancellous bone is 
removed, and both components are fixed to bone with methyl 
methacrylate. The components are then "snapped" together, being 
held by a high-density polyethylene retention ring on the glenoid 


1090 Arch Surg—Vol 112, Sept 1977 


TESCO RP ee 
$ a sha Uy dv ECC] . ` M." "£ 


ST EE N, 


an 
A; 
Fe 


oe 
| I 

‘hae M T4 7 " 
K mo m. PS 


iu «© 





Fig 4.—Neer Il glenohumeral prosthesis four months after opera- 
tion for traumatic arthritis in 59-year-old man. 


lip (Fig 2). Nine patients have undergone this procedure: four with 
osteoarthritis, four with rheumatoid arthritis, and one with trau- 
matie arthritis. Follow-up periods averaged 12 months (range, 4 to 


18) Six patients had satisfactory relief of pain. Three had 


significant pain, and one of the three had an infection and 
underwent conversion to a resectional arthroplasty. The other two 
patients probably have loosening at the glenoid bone-cement 
junction, but revision has not yet been done. One patient had a 
dislocation and underwent a successful closed reduction. Average 
active shoulder girdle motion in the eight patients with prostheses 
in place is 86° of elevation and 100° of rotation. There has been no 
change in strength; mild-to-moderate weakness persists. 

The Michael Reese total shoulder consists of a stainless steel 
humeral component, a socket of two high-density polyethylene 
hemispheres, a glenoid cup, and a retention ring. The stainless 
steel glenoid cup with its stem is secured to the roughened glenoid 
with methyl methacrylate and two bone screws. The humeral stem 
is also cemented. The head of the humeral component is encom- 
passed by the high-density polyethylene hemispheres. This 
complex is then placed in the cup and maintained in position by the 
threaded retaining ring (Fig 3). One patient with rheumatoid 
arthritis and one with osteoarthritis have undergone this proce- 
dure. The follow-up period was five months for the first patient 
and seven months for the second. Both achieved satisfactory relief 
of pain. Active shoulder girdle elevation was 100° in the first and 
60° in the second patient; in each, rotational movements at the side 
averaged 100°. 

The prosthesis designed by Neer resurfaces the glenohumeral 
joint.’ It has two components: a chromium-cobalt replacement for 
the humeral head, which is “press-fitted” into the humeral medul- 
lary cavity, and a high-density polyethylene glenoid dish with a 
craniocaudal fin on its undersurface, which is secured to the 
scapula by the use of methyl methacrylate (Fig 4). Since November 
1975, twenty-five of these prostheses have been placed. The 
primary goal in all 25 patients was pain relief, with a secondary 
goal being to improve motion and strength. Of the 25 patients, ten 
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had tra- matic arthritis. In these ten, tuberosity osteotomies were 
requnee in four, bone grafts to increase glenoid volume in two, 
rotator -uff repair in one, and transfer of the pectoralis minor to 
the lesser tuberosity in one. These were the most diffiault 
operative cases, and two of the ten patients had complicatiens 
related to the surgical technique. In one patient with ar old 


syno-a fistula and extensive scarring, the axillary nerve vas NS 


severed It was repaired, but no return of function has oceurred at 
five mporths. In the other, an eld anterior dislocation redisloca*ed 
postcre-atively. A reoperation was necessary, with repai” of he 
anterior muscle cuff and lengtaening of the pectoralis mejor 

Five «f the 25 patients had primary osteoarthritis; the muscle - 


A resurfacing prosthesis, because of its simplicity of 
design, eliminates most potential mechanical failures. 
Because only a small amount of bone is removed, the 
Sy scandal chance for a subsequent arthrodesis is not 
compromised. However, the rotator cuff may need to be 


EY reconstructed. Fortunately, i in our experience, this has not 


- been the problem that was anticipated. In osteoarthritis, as 
has been observed, there is an intact euff mechanism. 
 Traumatic arthritis presents a variable pattern, but 


S I ~ usually fractures rather than muscle-tendon tears have 


| occurred, and these can be managed by osteotomies and 


cuff was intact in all. Nine of the 25 patients had rheumzteid | .. scar release. In our series, the nine patients with rheuma- 
arthri-is. Four cuff repairs were necessary: three had large cuff. -toid arthritis i in whom the resurfacing type of prosthesis 


defects requiring extensive dissection to effect repair), and two ee 
of the three were supplemented with a fascia lata graft. One 07 ‘the M ae 


25 pal eats had a shoulder fused in poor position, with eriscapusar 3 
á acd P $ = three, ho oweve er, required extensive repositioning of the 


2e . muscle cul jin order to achieve stability. This is not to 
Ş -imply that these operations - are simple. Adhesions are 


pain. TEs arthrodesis W asrevised toa prosthesis, but heterotovic - 
bene ka developed, essentially re-fusing the shoulder. IB 5 
Rehabilitation after this procedure is extensive and prdonged. 


Imprevenent in motion is continuing to be seen at three- and &x- AS 
monti follow-up visits. In the 11 patients three months or mere — 


postoperatively, excluding the patient with the axillary nerve. 


injury and the revised fasion, active elevation averaged dA 
(range, "0? to 150°) and external rotation averaged 30° (range, — 


—5° to 6°); on internal rotatior. the; average patient can touck the 
second lambar vertebra (range, sacrum to T-6). All BAUER have 
satisfactory pain relief and stability. s | TE AR 


/. .  pOMMENT ^ . B 


Basic information about shoulder biomechanics is 
limited Motion requirements for accomplishing the usual | 
daily aetivities have not been defined. Studies that differ- 


entizte glenohumeral motien from motion of the remain- 


ing shoalder girdle have been directed only toward eleva- 
tion cf the arm. Only Saha" has written about minimal 
stabil: t= and functional muscle | eat get 
studies are nonexistent. — 

Prestaetie replacement of the shoulder ‘ont is an axper- 
imental i inv estigational proposition. At this time, petients | 
selectec for these “operations must have significant disabl- - 


ity, »eimarily pain, and limited treatment alternatives. Es 


Perhap. the statement tha: ' 'only when a fusion is inci- - 
catec should a prosthetic arthroplasty be considerec” still - 
helds tue for this joint. Patients under consideratien - 
shoulé xnow this and should understand the ‘currently 
anticipated results and the Geor for prolonged, intensive | 
rehabili-ation. 


philosophy regarding the rotator cuff-capsular stab lizing 


mechsnesm. The “fixed fulerum” prostheses designed o p 


repla-» a deficient rotator cuff have relieved pain, at 


there have been many mechanical failures and active | T d Orthop 113:454-457, 1915. 
motiem n elevation is seldom better than 90°. If ene eo 


these procedures fails, a subsequent arthrodesis will be 


|J Bone Joint Surg 58A: 195-201, 1976. 


ded BE. de : velopment ofa total shoulder endoprosthesis, abstracted. J Bone Joint 


was used had. extreme weakness preoperatively and 
demonstrated. upward subluxation of the humerus. Only 


common, and anatomy is distorted. Other components of 
the shoulder disease, such as chronic impingement, acromi- 
oclavicular arthritis, biceps problems, any: ByROMAI hyper- 
trophy, must be recognized and treated. | 

| Basie knowledge regarding. rotete  glenohumeral 
replacement i is. not. sufficient to dictate what is required of 


i a prosthetic replacement. Clinical trials with a prosthesis 
eth stable by design, even with short-term follow-up, show 


_ mixed res esults. Resurfacing prostheses seem to be promis- 
ing, and instability is not the problem t that was s expected. 


- ae : R 9 &. 1 `: y k 
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Sides on Total Joint TEUER 


Total Replacement 
of the Elbow Joint 


Richard S. Bryan, MD 


* Total replacement of the elbow joint has been performed on 
86 elbows at the Mayo Clinic, all but 15 in patients with 
rheumatoid arthritis. The Mayo design, which replaces both 
radiohumeral and humeroulnar joints, was used in 41 elbows, 
almost all in rheumatoid patients, with 71% good results. The 
Coonrad hinge with polyethylene bushings was used in 34 
elbows; it was successful in 64% of rheumatoid patients, but 
failed in 46% of posttraumatic patients with bone loss. Previous 
designs have failed because of humeral loosening. Total elbow 
replacement is a technique still to be perfected in medical 


centers before general release. 


(Arch Surg 112:1092-1093, 1977) 


T he specialized functions of the upper extremity that 
distinguish especially primates require the use of 
precise replacement apparatuses for most effeetive func- 
tion. The shoulder may be called a suspended joint, and the 
elbow is really a hinge—but a most specialized hinge that 
allows the application of forces in almost any direction and 
with varying torque. These forces may approximate five to 
six times body weight. A comparison might be made to a 
crane with a U joint just distal to the hinge. It is obvious 
that such a joint will be subjected to wear anc to injury, 
and, indeed, elbow fractures are not uncommon, and they 
are uncommonly difficult to treat. When the functions 
made possible by elbow motion are diminished by pain (as 
in most arthrities) or stiffness, then elbow a-throplasty 
may be considered. 

The resection of bone and interposition of some material 
to permit motion is quite an old procedure; it is the use of 
methyl methacrylate to fix the interposed materials to the 
bone that is of recent origin. The older methods of bone 
resection created a fibrous hinge that permitzed motion 
but was often unstable. Although still practiced, this 
procedure never achieved wide popularity in any of its 
variations. Replacement of one side of the humeroulnar 
joint by metal or plastic components similarly had limited 
application and success. Previous hinge designs rarely 
succeeded for long and usually failed because of loosening 
or infection. The most recent types to fail are the Dee, 
Shiers, and McKee types,’ all of which are metal-to-metal 
hinges fixed to bone by methyl methacrylate. These are all 
fairly large, and there were skin problems initially, but the 
ultimate failure was due to loosening, primarily of the 
humeral stem but later of the ulnar stem. Souter’ recently 
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reportee on a large series of these types of hinges, with 
lysis of large areas of bone secondary to the loosening of 
the stems (Edinburgh Pre-Conference of the Sixth 
Combined Meeting of the Orthopaedic Associations of the 
English-Speaking World). In a round-table discussion on 
the elbew held in conjunction with that conference, Souter 
stressec that his current efforts are being directed at 
better beal fixation of the humeral component, but still 
replacing only the humeroulnar joint. 

James Dobyns, MD, Lowell F. A. Peterson, MD, Ronald 
Linschad, MD, and I designed an elbow replacement 
during 1971 through 1973 that placed the axis in line with 
the anterior cortex of the humerus, placed the olecranon in 
its usual posterior location, was fixed locally to the 
condyles, preserved the collateral ligaments, and replaced 
both the humeroulnar and the radiohumeral joints. In 
theory, if the replacement failed, the patient would be left 
with a tongue-in-groove fibrous arthroplasty that might 
prove fairly stable and painless. During the same period, 
and inGependently, Ralph Coonrad, MD (personal commu- 
nication) designed a hinge with polyethylene bushings for 
replacenent of the humeroulnar joint. This hinge, again, 
was ca-efully and correctly designed to place the axis 
anteriorly in line with the cortex, and because of its 
strength could be used in patients with extensive bone loss 
or defarmity from trauma. We have limited experience 
with two other humeroulnar replacements: the Schlein 
metal-tb-polyethylene hinge and the GSB metal-to-metal 
hinge. The Schlein hinge has a polyethylene insert in a 
metal holder, and the ulnar component is a yoke that snaps 
into the polyethylene insert. The GSB device is a metal-to- 
metal f xed hinge with a detachable ulnar component. Both 
are quice small and easily inserted. 


CLINICAL MATERIAL 


We have performed a total of 86 elbow arthroplasties in 79 
patients whose age averaged 51 years. There were 54 females and 
25 male, and 71 of the replaced elbows were in patients with 
rheuma-oid arthritis. Only seven of these arthroplasties were of 
the Schein type, and one of these has already loosened, although 
only in “our patients has there been a follow-up of more than one 
year. Tae four GSB replacements resulted in one infection, one 
reankylosis, and two good short-term results. A high rate of 
loosening with this elbow replacement has been reported by 
others. 

Our major experience has been with the Coonrad device (Fig 1), 
in 34 ebows, and the Mayo replacement, in 41. Thirteen of the 
Coonrae replacements were done for posttraumatic arthritis. The 
length cf follow-up with the Coonrad arthroplasty is three years in 
three ebows, two years in nine elbows, one year in 14 elbows, and 
less than one year in eight elbows. In the 26 elbows in which there 
has been follow-up for more than one year, good results were 
obtained in 50%. However, all four reoperations were in posttrau- 
matic elbows, and two of five with loose humeral stems not 
reoperated on were also in posttrauma patients. One additional 
rheumatoid patient incurred a fracture of the condyle at the time 
of surgery that may have predisposed to loosening. The failure 
rate of the Coonrad device in the posttraumatie patient was 46% 
because of loosening. If we consider only patients with rheumatoid 
arthritis followed up for longer than one year, 64% have had a good 
result with no pain and at least 85? of usable motion. Three of the 
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Fig 1.—Coonrad total elbow replacement. Note polyethylene 
bushing and curve of ulnar stem toward radius. 


reoperstions were for loose humeral stems, and one for reactiva- 
tion of a previous infection. 

W th the Mayo replacement (Fig 2), there are nine e bows in 
whic mere has been follow-up for more than two years, anc 17 
with more than one year of follow-up; good results have been 
achieved in 71% of these. There were two loose humeral stems, 
bothin he same patient, which may have been related to failure to 
inset sufficient cement to fix the humeral stem. It should be 
mentioned that all but one of the Mayo replacements were 
perfermed in rheumatoid patients. If we consider pain only, then 
of cours the results are much better; but this is hardly a fair basis 
for eva aation. 


COMMENT 

Two other types of replacement elbows are in eurrent 
use m -his country: 

1. Tse Pritchard-Walker type is in use at the Hospital 
for Special Surgery in New York City. This is a humer- 
oulnar ninge with a metal polyethylene interface and with 
looseness built into the hinge to absorb some of the torcue 
forces, and thereby deter loosening. 

2. Tle Ewald type? is a nonconstrained humeroulrar 
replacenent with a metallic humeral component arc a 
high-density polyethylene ulnar component. This is 
suitzbl* only for patients who have stable elbows, and is 
not designed for those with extensive bone loss. The 
Pritehard-Walker type is more applicable in elbows wth 
bone loss. Experience with each of these involves approxi- 
mately 50 patients and is of short term only. Whether the 
lack of constraint in the Ewald device will lower the 
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Fig 2.—Mayo total elbow replacement. Note angulation of ulnar 
stem toward radius. Pin on medial side for fixation of bone may 
also be seen. . 


loosening rate is unknown, and it has introduced the risk of 
early dislocation. 

Great progress has been made in the last three years, 
and all of the newer designs are closer to the mechanical 
solution tnat is necessary. Many of these advances nave 
been mace by trial and error in the absence of good 
biomechanical data on the stress factors involved, but 
information is increasing. Whether any of these will 
finally preve successful is unknown, but probably all of 
them will yield 60% to 70% good results. The real suecess 
will be measured by the number that loosen, and this will 
certainly vary with the bone stock available and the use to 
which the elbow is subjected. It may be necessary to use 
sintered metal stems or some other means of fixation to 
bone to achieve longevity. 

Total eloow arthroplasty is quite successful in the early 
postopera-ive patient, but our experience with the Mayo 
and Coonrad types, and that of others with the GSB and 
Dee devices, indicates that caution is needed in its applica- 
tion. Elbows that can be reconstructed by more conserva- 
tive procedures should be so treated. This remains a 
technique to be perfected in medical centers before its 
more general use. 
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New Concepts in Arthroplasty 


of the Hand and Wrist 


Robert D. Beckenbaugh, MD 


è Clinical trials with cemented polyethylene and metal total 
joint arthroplasties were initiated in 1973. Replacements have 
been developed for the wrist, carpometacarpal joint of the 
thumb, metacarpophalangeal joints of the thumb and fingers, 
and the proximal interphalangeal joints of the fingers. Results, 
evaluated by pain relief and joint stability, were excellent at all 
sites. Motion, however, averaged only 50% of normal. Significant 
problems included abnormal posture in the wrist, roentgeno- 
graphic evidence of loosening in the finger metacarpophalan- 
geals, extensor lag in the metacarpophalangeal of the thumb, 
and lack of motion in the proximal interphalangeal joint of the 
finger. 

(Arch Surg 112:1094-1098, 1977) 


n the early 1970s, the success of total hip replacement 
became clearly evident. The Hand Section of the 
Orthopedic Department of the Mayo Clinic became inter- 
ested in the application of the principles of cement fixation 
and polyethylene on metal articulation for use in upper 
extremity joint implants. Although implant material in the 
hand and wrist has been successfully used for many years, 


material and clinical problems and limitations led us to 


explore new methods in the hope of improving results.'? 
Clinieal trials were initiated in 1973 in total replacement 
arthroplasty of the wrist, thumb, and fingers. Results to 
date have been encouraging, but variable. In this report, 
we wish to familiarize the reader with the devices and 
point out the problems and progress in clinical use during 
the first three years of experience. Most of the clinical 
trials have been performed in patients who had severely 
crippling rheumatoid arthritis, with more traditional 
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procedures being reserved for patients with limited 
disease. 


WRIST 


Arthrodesis of the wrist is an excellent operative proce- 
dure to provide pain relief and stability to a crippled, 
arthritie hand. Unfortunately, in patients with severe 
rheumatoid arthritis, a diseased wrist is often associated 
with limited function of the shoulder, elbow, and fingers. If 
a stable but painless wrist could be provided with motion, 
one could hopefully use automatic hand function (normal 
finger extension with wrist flexion, and vice versa) to 
improve overall function of the upper extremity. 

In 1973, Meuli* developed the clinical use of a cemented 
polyester and steel artificial wrist device (Fig 1). The 
prosthesis is a three-part trunnion design that allows 
triaxial motion, compared with the normal biaxial wrist 
motion. In April 1974, we began clinieal trials with this 
prosthesis. Technical problems in stem placement in the 
metacarpals were relatively easy to overcome with experi- 
ence, and no major healing problems or infections occurred. 
After a review of the first 26 patients, with an average 
follow-up period of one year, some problems were delin- 
eated. In many patients, the wrist tended to adopt an 
abnormal resting stance or are of motion. It was difficult to 
seat the prosthesis so that the center of rotation of the 
prosthesis matched the center of rotation of the wrist. In 
these patients, the tendons acting on the joint would have 
an unbalanced moment arm, and with the total degree of 
freedom allowable by the prosthetic design, deformity 
would recur. This led to reoperations in 25% of the first 26 
patients. Since recognition of the problem, however, 
greater attention to tendon balance and centering of the 
prosthesis through placement in other metacarpals (second 
and fourth or third and fourth) or stem bending (or both) 
has minimized this problem (Fig 2). 


Hand & Wrist Arthroplasty—Beckenbaugh 
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on lež, Central articulating polyethylene ball rests on trunmion, and distal ccnponent 
stems on right are inserted into metacarpal shafts. Righ, Roentgenogram of Meuli wrist. 
Roengenogram also shows Biomechanical Laboratery of University of Gncinnati 
metacarpophalangeal joint of thumb and Steffee Il metacarpophalangeal arthroplasties 
(from Beckenbaugh and Linscheid*). 


Afer surgery, wrist motion averaged 32? dorsiflexion, 
27° palmar flexion, 2° radial deviation, and 3)? ulnar 
dev acion. Pain relief was excellent in 96% of the cases. 
Inerease in power grip in the diseased hand was not 
demonstrated at one year. Complications includec disloca- 
tion m one wrist and persistent pain in one wrist.’ 

S multaneously, Voltz and Hart’ were developing a total 
wristimplant of a different design (Fig 3). The prosthesis 
limits motion at 30° of radial and ulnar deviation beaet) by 
impingement, and thus, the deformities that were encoun- 
tered with the Meuli design are not likely to devalop. We 
hav? aad experience with eight of these prostheses, and all 
hav? »een satisfactory. Dislocation was encountered in one 
pateat, but was suecessfally managed conservatively 

Ou- experiences with knee arthroplasty have shown that 
the rate of loosening is higher with more mechanical 
desma constraint, and we are therefore reserving our use 
of the Voltz-Hart design for very unstable wrists In 
add ton, revisions are being designed to improve the 2ase 
of preper centering of the wrist implant. At the current 
time, our results in approximately 75 cases have been 
encouraging, and we are continuing to use the procedure in 
selected patients who have bilateral wrist disease and who 
do no anticipate heavy use of the upper extremity A wrist 
arthredesis is still our surgical choice for unilateral, lecal- 
ized, Dainful arthritis of the wrist in the absemce of a 
specil need for wrist motion. 


METACARPOPHALANGEAL JOINT 
OF THE FINGER 


Ir. 968, Steffee developed a polyethylene and steel snap- 
lock metacarpophalangeal artificial joint. The initial 
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design was intended to be used without cement (Fig 4). 
Because of certain problems that we had encountered with 
Silastic implants, we were looking for an alternative 
method »f metacarpophalangeal arthroplasty.' In coopera- 
tion wita Steffee, in October 1973, we initiated a clinical 
trial of his prosthesis, using cement fixation. Initially, 
many petients had extensor lag after the operation, and 
the design was modified to lower the center of rotation and 
improve»extension. 

Our ir:tial goals were to provide stable and strong pain- 
free art-ulations with 90? of motion. As with other total 
joint de igns, pain relief was excellent, but the average 
motion was only 45°. In addition, 10% of the patients had 
recurrer-e of some ulnar drift. Nevertheless, the results in 
106 pati-nts to date have been encouraging, with limited 
motion ia a useful arc. Pain relief and stability were noted 
in 80% o the patients. The results to date, however, do not 
clearly cemonstrate superiority over the more traditional 
Silastic erthroplasties. 

In adeition, 7% of the early patients have had roentgen- 
ographic (but not clinical) evidence of loosening at the 
bone-ceraent junction. Preliminary studies in our Biome- 
chanics Laboratory have indicated that forces at the 
metacar»ophalangeal level may reach six times the applied 
force at the tip of the finger. Loosening has been of the 
distal component and seems to occur when the prosthetic 
stem hes been tilted in the medullary canal and all 
cancellous bone has not been removed volarly—mimicking 
the same problem identified in fixation of the femoral 
stem in total hip arthroplasty. Modification of the tech- 
nique aad possibly of the stem design probably will 
overcom= this early problem, but further clinical trials are 
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Fig 2.—Motion views three months postoperatively showing nearly normal function. 
Proper center is obtained by bending stems (arrows) (from Beckenbaugh and 


Linscheid*). 
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Fig 4.—Steffee metacarpophalangeal joint prostheses. Original 
design is on right. Center of rotation is too dorsal. Joint on left has 
transposition of proximal stem, and distal axis lowers center of 
rotation to improve extension (modified from Beckenbaugh?). 


necessary to evaluate this problem. 

Besides the previously mentioned prosthesis, several 
other prosthetic designs have been used by us on a limited 
basis (Fig 5). The Walker and Schultz designs kave both 
been effective in a few clinical eases. We and A. E. Flatt, 
MD (oral communications, August 1976) have experienced 
stem fracturing of the distal component with the original 
Schultz design, but the device has now been modified to 
add strength. 

At the present time, the concept of total joint replace- 
ment at the metacarpophalangeal level of the fingers 
appears to be applicable, but has not been proved to be 
superior to the more tested Silastic method. Complications, 
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Fig 3.—Voltz total wrist prosthesis has two 
degrees of freedom (from Linscheid and 
Beckenbaugh?). 





Fig 5.—Metacarpophalangeal total joint prostheses. Schultz 
design is on top; Walker design is on bottom (modified from 
Beckenbaugh^?). 


including infection and dislocation, have occurred in only 
1% of the patients. We anticipate that loosening, seen as an 
early, nonsymptomatic, but disturbing problem, will be 
overcome with improvement in design and technique. 
However, alternate methods of fixation may be neces- 
sary. 
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Fig 6.— eft, Side (left) and top (right) views of Mayo carpometa- 
carpal 5rosthesis. Plastic component is seated in metacarpus, 
and meal component in trapezium. Right, Roentgenogram a‘ter 
surgery shows Mayo carpometacarpal prosthesis in place and 
longitueinal wire in metacarpophalangeal joint for stabilization 
(from Eeckenbaugh’). 





Fig 7.—™plants for metacarpophalangeal joint of thumb. Tap, 
Steffee «esign is on top, Biomechanical Laboratory of University 
of Cinci-nati design is on bottom (from Beckenbaugh’). 


CaRPOMETACARPAL JOINT OF THE THUMB 


“Wear-and-tear” arthritis in the carpometacarpal joint 
of the humb is almost universal in patients who are 50 
years od or older, but, fortunately, symptoms are usually 
not dissbling. If the joint becomes inflamed, brief periods 
of res; and corticosteroid injections generally can keep a 
patient comfortable and functional In some pacients, 
howeve-, associated instability and sharp pain with pinch 
warrant surgical treatment 

In resent years, traditional methods of excision of the 
trapezium, arthrodesis of the carpometacarpal joint, and 
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Fig 8.—Preximal interphalangeal joint prostheses in which 
intrinsic stability in medial-lateral direction is required. Buchholz 
design is at top, Mayo design is on bottom (from Becken- 
baugh?). 


Silastic reslacement of the trapezium’ have been used with 
some suceess. Excision of the trapezium provides good 
motion amd pain relief, but often with weakness of pinch. 
Arthrodes:s provides greater strength, but some functional 
limitations. For pantrapezial (carpometacarpal and scapho- 
trapezial-trapezoidal) disease, Silastic replacement offers 
mobility, strength, and pain relief. However, laterally 
directed forces frequently result in subluxation and a 
cosmeticaly displeasing appearance, although clinical 
function is not greatly affected. 

R. L. Liascheid, MD, of our clinic, has developed a total 
prosthesis for localized carpometacarpal disease of the 
thumb (Fig 6). The prosthesis is of a ball-and-socket snap- 
lock desiga and has provided pain relief, stability, and 
motion for 15 patients. Complications, including subluxa- 
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tion at the joint in two patients, have been corrected with 
prosthetic change and patient selection, but only short- 
term results are currently available. The prosthesis can be 
effective in localized carpometacarpal joint disease only, of 
course, but it is hoped it will offer a more functional thumb 


-~ than previous procedures. 


METACARPOPHALANGEAL JOINT 
OF THE THUMB 


Rheumatoid arthritis frequently involves all three joints 
of the thumb axis—the carpometacarpal, metacarpophalan- 
geal, and interphalangeal. Arthrodesis of one or two of 
these joints may result in satisfactory function. Several 
joints have been developed for the thumb metacarpopha- 
langeal level, in the hope of improving function by adding 
motion. In 1973, our group performed clinical trials in 15 
cases with the Biomechanical Laboratory of the Jniversity 
of Cincinnati thumb designs (Fig 7). Clinical results in all 
but one patient were unsatisfactory, however, with lack of 
motion and extensor lag of 30? to 40? generally seen. 

More recently, Steffee has developed a prosthesis that 
allows only 40° of motion from full extension, and early 
results with this prosthesis have been satisfactory, 
although not necessarily superior to those of arthrodesis. 
One advantage of using a prosthetie device is that the 
thumb is not shortened, as it is when the joint is fused. 
Follow-up of these clinical trials has been too short to 
warrant conclusions with regard to this concert of using 
joint replacement in the metacarpophalangeal joint of the 
thumb. At present, the procedure is indicated only when all 
of the thumb axis is involved. 


PROXIMAL INTERPHALANGEAL JOINTS 
OF THE FINGERS 


Rheumatoid, degenerative, and traumatic conditions 
frequently involve the proximal interphalangeal joints of 
the fingers. Limited motion in these joints greatly reduces 
hand function, and deformities are often cosmetically 
displeasing. In generalized disease, such as rheumatoid 
arthritis, fusion can offer increased strength plus pain 
relief, but seldom offers increased function. In a single 
traumatic joint, lack of motion will leave a single digit “in 
the way” and produce cosmetically disfiguring results. 


In attempts to improve the results of synovectomy and 
Silastic arthroplasty, Linscheid has developed a proximal 
interphalangeal joint prosthesis (Fig 8). The prosthesis is 
designed with dorsolateral sloping and breadth in an 
attempt to promote the volar-lateral descent and return of 
the lateral bands in flexion-extension movements. The 
design is a fixed hinge with minimal media!-lateral play to 
provide for lateral stability of the proximal interphalan- 
geal joint against pinch. In 25 patients with severe symp- 
tomatic osteoarthritis, traumatic arthritis, or specific 
tumor conditions operated on since 1974, the prosthesis has 
provided pain relief and stability. Motion results have been 
disappointing, however, with a tendency to decrease from 
45° as time goes on. Similar experience with the Buchholz 
design has been disappointing, with a tendency for the 
joint to become fixed in extension or flexion (Fig 8). In this 
design, we believe that the narrow width of the prosthesis 
precludes the physiological motion of the extensor gppara- 
tus, resulting in the deformities. 

Although motion results have been disappointing in 
patients selected for the proximal interphalangeal arthro- 
plasties, the pain relief and stability in these severely 
diseased joints seem to be good. Further control of the soft- 
tissue disease with or without prosthetic redesign will be 
necessary before more normal function can be antic- 
ipated. 


COMMENT 


Using the principles of metal and plastic articulations 
with cement fixation developed in hip surgery, total joint 
arthroplasty in the hand and wrist has rapidly developed. 
Early hopes for repetition of the dramatic results seen in 
hip arthroplasty have been disappointing, so it would 
appear that the intricacies of the joints and the severity of 
the soft-tissue disease will preclude return to "normal" 
funetion. Pain relief and stability have been obtained in all 
areas, but motion, in general, approaches only 50% of 
normal. Despite this, the early results have been encour- 
aging and clinical use is expanding. 


Figures 1 and 2 are reprinted with permission from the American Society 
for Surgery of the Hand; Fig 3 through 8 are reprinted with permission 
from Harcourt Brace Jovanovich, Inc. 
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Current Status of Total Knee Arthroplasty 


Lowe. F. A. Peterson, MD 


* Total knee arthropiasty has become an acceptable method 
of suegical management for severe, disabling gonarthropathy. 
The “ree major biomechanical classifications of tota! «nee 
prostheses are minimally constrained, partially constrained and 
fully constrained. The major indication for total knee arthroplasty 
is paia, followed in a much lower frequency by instability, ‘ass of 
moficn, and deformity. The principal contraindications for the 
varioes types relate solely to the residual or restorable ligamen- 
tous stability of the knee and the degree of bone loss. In general, 
the gseater the instability and bone loss, the more constrained 
the pmsthesis must be. Theoretically, loosening rates increase 
with iscreasing shear stresses, which are generally highest? with 
the most constrained prostheses. The major complications are 
sepsi-, loosening, and instability. Various prostheses ^ave 
inccrporated patellofemoral resurfacing as the final dimension in 
producing a total knee arthroplasty. Knee arthroplasty is very 
effectve in preserving functional knee motion, with relief of pain 
as erealternative to arthrodesis. 

(Arah Surg 112:1099-1104, 1977) 


search for the surgical treatment of gonartbrop- 
=thy has gone over a long and irregular route since 
Verneuil' first resurfaced the knee joint in 1863. S-nce shat 
time, the surfaces have been covered with faseia, skin, and 
vari:s forms of foil Success attended these advertares 
just cften enough to continue the quest for improvement. 
The mitial refinements were to substitute more durzble, 
uncerstrained elements, such as MacIntosh's interposition 
impxant,^? or to insert fully constrained prostheses, such as 
Wallaus* and Jones? did. Results improved somewhat. but 
they still left much to be desired. With the adver- of 
metn-] methacrylate as a fixative, it remainec ony a 
matter of time until a workable prosthesis was createc for 
the kaee. 

The pioneering work of Gunston*’ was first presented to 
the 2-nadian Orthopaedic Association in 1969, covering his 
experence over the previous several years, in which a 
min:rsally constrained knee prosthesis consisted of two 
hemispherie runners of metal that were articulazed with 
genl- curving, high-density polyethylene tracks in the 
tibia and were carefully aligned so as to allew the poly- 
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centrie nature of the knee motion to persist. It is now 
apparent, a decade after the original performance of the 
modern group of total knee arthroplasty, that a direct 
translation of material technology from the total hip 
arthroplasty concept to the knee can be made. Surgeons 
throughout the world have met this challenge enthusiasti- 
cally, with a multitude of designs. Although the worth of 
the coneept of total knee arthroplasty has been proved, 
many pitfalls? remain and much progress is yet to be 
made with further advances in technology. 


DEFINITION OF TERMS 


In the knee, there are two major joints: the tibiofemoral 
joint, which is the major axial weight-bearing joint, and 
the pate'lofemoral joint. Most total knee arthroplasties do 
not involve the complete consideration of the patellofem- 
oral joint and, therefore, in this sense, total knee arthro- 
plasty is not the most accurate term. 

There are three main groups of prostheses. The first 
produces either no constraint or minimal constraint. This 
group includes such varieties as polycentric arthroplas- 
ty^'*'* (Fig 1) and modular knee arthroplasty.'? There is 
minimal or no true prosthetic constraint to motion in any 
plane and, therefore, the stability of the knee is dependent 
on ligamentous and capsular structures along with the 
neuromuscular control necessary for function. In poly- 
centric knee arthroplasty, there is a single constraint 
produced by the shallow grooves of the tibial compo- 
nenis.* 799 

A very interesting design consisting of a stabilized 
gliding surface is that presented by the ICLH (Freeman/ 
Swanson)"* prosthesis. It has the capability of correcting 
very significant deformity while allowing spontaneous 
relocation from minor subluxations and presenting limited 
sheer stress to the prosthetic components. 

The second group produces partial constraint. This group 
includes geometric": knee arthroplasty (Fig 2) and 
UCI": arthroplasty and such designs as the Freeman/ 
Swanson prosthesis." In this category, increasing 
stability is produced in the prosthesis by a greater confor- 
mity of the prosthetic surfaces to each other, thereby 
improving inherent prosthetic stability. 

The third group produces fully constrained total knee 
arthroplasties. This category includes various hinge arthro- 
plasties, such as the Guepar®** (Fig 3), Walldius,^^ and 
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Fig 1.—Anteroposterior views of polycentric knee arthroplasty. Left, Immediately after operation. SH N 


Center, Two years postoperatively. Right, Five years postoperatively. Note progressive increase in 
cancellous bone density beneath medial tibial component in response to stress. 


Shiers?” arthroplasties, and such other ~novative designs 
as the spherocentric knee? (Fig 4). 

The final consideration concerns the patellofemoral 
joint. Various prostheses have been used to resolve prob- 
lems in this area by the incorporation of a patellar resur- 
facing, along with the tibiofemoral replacement. Gener- 
ally, these incorporate some form of button, usually a 
polyethylene button, that can be inserted on the articulat- 
ing surface of the patella and included in the design with 
an integral or separate femoral track. The total condylar 
and Townley prostheses (Fig 5) are examples of such 
prosthetic devices. 


INDICATIONS 


The primary indication for total knee arthroplasty is 
gonalgia; this is also the major reason that patients seek 
help. Increasing instability and increasing deformity are 
next in frequency, and loss of motion is the least frequent 
indication. In addition to these symptomatic indications, 
there are several additional specialized categories of prob- 
lems to which the concept of total knee arthroplasty can be 
applied successfully. Bleeding diatheses such as hemo- 
philia, conditions requiring extreme loss of bone substance, 
such as benign tumors of bone around the knee joint, and 
the unusual posttraumatic problems, such as fracture of a 
posterior femoral condyle, also can be satisfactorily solved 
vy total knee arthroplasty. 

Complications after total knee arthroplasty are numer- 
ous, serious, and difficult to resolve. For many of these, the 
only salvage is arthrodesis. Therefore, total knee arthro- 
plasty should be reserved for the knee problem that cannot 
be resolved satisfactorily by any other predictable surgical 
method. 


CONTRAINDICATIONS 
Many of the contraindications have resulted from the 
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increasing number of complications originally encoun- 
tered. Total knee arthroplasty should not be performed on 
a knee that can be satisfactorily and predictably treated by 
some other form of surgical management, such as proximal 
tibial osteotomy. Also, once total knee arthroplasty is 
undertaken, certain physical iimitations must necessarily 
be iminediately imposed on the patient. He no longer can 
safely conside: running, jumping, kneeling, or lifting 
heavy loads. 

An unconstrained total knee arthroplasty should not be 
performed when there are no medial collateral or posterior 
cruciate ligaments or when there is extensive bone loss of 
opposing femur and tibia, severe tibial subluxation, 
combined flexion deformity and varus or valgus exceeding 
40°, uncorrectable hyperextension, a neurogenic arthropa- 
thy, and previous sepsis, except under very careful 
preoperative evaluation. Additionally, extreme caution 
must be observed where there is severe osteoporosis, 
paralysis of knee flexors or extensors, fusion of the hip 
joint, and arthrodesis. 

Some of the relative mechanical contraindications for 
the unconstrained knee prosthesis can be eliminated by 
providing additional constraints on the prosthetic design 
itself. Less and less ligamentous stability is required when 
more constraints are rrovided by the prosthesis itself, so 
that, ultimately, no ' ventous stability need be nrovided 
for the fully constrained prosthesis. 


GENERAL CONSIDERATIONS 


Some extremely important biomechanical***’ factors 
must be evaluated before total knee arthroplas':; can be 
performed. Excessive demands on knee joint stability 
produced by adjacent joints such as the hip is one. These 
must always be considered for the satisfactory selection of 
the appropriate surgical technique. The knee joint is a most 
remarkable anatomic area that functions as a polycentric 
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Fig 2.—Geometric knee arthroolasty illustrating excellent prosthetic posi- 


tioning and fixation. Left, Anteroposterior view. Fight, Lateral view. 


hinge with ranges of motion normally extendirg from 
slight hyperextension to approximately 140? of flexion. 
Tibiefmoral or axial rotazion occurs through the range of 
flexior and extension; and is most familiar to orthepedists 
as it eccurs during the firal extension of the knee, when 
the tikia externally rotates on the femur, screwing aome to 
provid additional stability. 

Abdaction-adduction motion also occurs during normal 
knee use, and this should be considered in prosthetie design 
selection. Partially constrained and fully constrained knee 
arthroolasties generally restrict most of the degrees of 
freedom that a normal knee has. Even though a prosthetic 
device may allow some motion, such as rotation if the 
prosthetic device provides the final limitation :o that 
motior, rather than tc the normal anatomic structures of 
the kaee itself, the prosthesis should be considered 
eonstr-ined in that particular plane. The grea:er the 
eonstrzints in a prosthesis, the greater the shear ferces at 
the eement-bone junction. This inevitably leads to an 
increased likelihood of loosening. 

As a generality, unconstrained and partially constrained 
prostheses are manufactured of either stainless steel or 
chrome-cobalt-nickel alloy articulating against high- 
dens:t- polyethylene. The fixative is polymethyl methaery- 
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late. The fully constrained designs, particularly the hinges, 
are meta. with a metal axle. Subsequent refinements have 
interposel polyethylene bearings, either in the form of an 
axle or ir the form of a ball and socket, in order to reduce 
metal wear particles. The knee joint does not have a so- 
called sef-cleansing action and, therefore, particulate 
matter is troublesome when present, because polyethylene 
wear can increase. 

Another extremely important concept is that the least 
constrained prosthesis should be implanted in order to 
reduce t.e loosening due to unnecessary added shear 
stress. Also, without exception, the greater the constraint 
of the prosthesis, the greater the bulk of the prosthesis 
and, therefore, more bone must be removed in order to 
place the prosthesis accurately and securely. Furthermore, 
if the least constrained prosthesis is used first, if and when 
the need -rises for revision, one can safely proceed to more 
constrained devices because the maximal amount of biolog- 
ieal stock was conserved in the previous operation. Some 
form of revision must be possible at all times. 

A thoreugh and complete knowledge of the functional 
anatomy 5f the knee is essential. The surgeon also must 
thoroughly rehearse and practice the technique of insertion 
of the presthesis that is being considered. The utmost care 
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Fig 3.—Guepar hinge prosthesis. Left, 
Preoperative roentgenographic ap- 
pearance. Center, Postoperative antero- 
posterior view. Right, Postoperative lateral 
view. 


Fig 4.—Spherocentr:c knee arthroplasty performed for a failed unsta- 
ble tibial osteotomy. Left, Anteroposterior view. Right, Lateral view. 
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Fig 5.—Left, Total condylar knee prosthesis. Center, Tetal condylar knee prosthesis with 
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cruciate sparing. Right, Townley prosthesis. All illustrate patellar component. 


must be used in the accurate placement of the prosthesis. 
Th swill help overcome technical deficiency and reduce the 
complication rate. 


GENERAL FUNCTIONAL RESULTS 


TF» general functional results that can be obtained with 
the various prostheses, basically, are related to bain, 
instability, range of motion, and residual deformity All 
prosthetic designs, whether constrained or not, will usaally 
alicw 90° of motion or more. When the prostheses ar» used 
withm their appropriate range of indications fcr urcon- 
strained, partially constrained, or fully constrained »ros- 
these, the final stability of the prosthetic knee is satisfac- 
tory tor excellent function. Pain is relieved in approxi- 
matery 95% of the knees, and when it is residual and 
noticeable, it almost always is related to the patelloferr oral 
joint. The more severely damaged the patellofemera’_oint 
is, the greater the recuction in strength of knee extension, 
beeause patients wil apply force only to the point of 
tolerable pain. Unconstrained prostheses potentially allow 
the g-eatest range of flexion, with other varieties permit- 
ting various degrees of flexion limitations relating to 
design characteristics. Occasionally, for the sake of stabil- 
ity, a less constrained prosthetie device should be used and 
less than 90° of motion should be accepted, since this 
proviees far greater capability for revision. Minor degrees 
of residual flexion deformity up to 10? or 15? can b» and 
easily are tolerated by the patient. With increasing 
amouats of residual flexion deformity, one can antici»ate 
increasing shear stress, thereby promoting one of the 
cause: of failure, namely, prosthetic loosening. 


MODES OF FAILURE 


The one early cause of failure of total knee arthroplasty 
is the selection of an improper prosthesis, which oceurs 
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because of failure to properly define the initial knee 
problem and to outline the solution correctly. The inevi- 
table cerollary of this is that technical errors in the 
performance of the surgery will then result, principally 
because of improper placement of the prosthesis due to 
residual uncorrected ligamentous instability and uncor- 
rected deformity. Additional surgical errors result when 
there has been insufficient preparation of all technical 
aspects relating to the insertion of the prosthesis for 
maxima: functional results. 

Loosening of the prosthetic components, either abruptly 
or gradually with the passage of time, accounts for the 
largest group of failures. For polycentric arthroplasty, 
loosening has been noted in 2.5% of patients at two-year 
follow-up, and this rate has increased to 6% at five-year 
follow-up." At the comparable two-year follow-up, the 
loosening rate for geometric arthroplasty has been 
reported to be 10.9%.'* Loosening generally consists of a 
gradual lysis of bone around the tibial component, or a 
gradual crumbling of the osseous support beneath the 
component, if the component has been placed in a deficient 
tibial plateau. 

The cause of failure that is next in frequency is deep 
sepsis. Residual pain also is a frequent problem. Pain is 
always associated with loosening and deep sepsis, but can 
be related to simple mechanical factors, such as malalign- 
ment of the patella, or to other patellofemoral changes, 
such as severe osteoarthritis and residual flexion defor- 
mity, patellar impingement along the prosthesis, impinge- 
ment of bone at the tibiofemoral joint, neuroma formation, 
residual bursitis along the collateral ligaments or the 
anserine bursa, residual methacrylate within the knee 
joint, progression of primary disease processes at the knee 
joint, such as rheumatoid arthritis, and failure to recognize 
concurrent problems at the time of the original knee 
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arthroplasty, as well as infection or neoplasm. Referred hip 
pain can masquerade as pain caused by a knee prosthesis 
and should be carefully distinguished in order to avoid 
unnecessary additional knee surgery. 


Salvage of the Problem Knee Arthroplasty 


Sepsis is the most frequent cause for complete failure of 
a total knee arthroplasty, resulting in inability to maintain 
a successful knee arthroplasty by revision. Initialły, acute 


sepsis should be treated promptly by debridement, institu- 


tion of an appropriate antibiotic treatment, and suction 
irrigation. By this means, the acutely septic prosthesis may 
be salvaged. When this is not possible, which happens in 
approximately two thirds of the cases in whiea sepsis 
develops, the septic process becomes chronic, and it is 
necessary to consider removal of the prosthesis and to 
attempt fusion. In general, the length of time that the 
arthrodesis is immobilized must be prolonged. The greater 
the size of the prosthesis that is removed, the longer the 
period of immobilization necessary for the treatment to be 
successful. The very large, intrameduallary stem-type 
prostheses, when septic, create the greatest problem in 
achieving a stable arthrodesis. If all other measures fail, 
amputation may be necessary. 

Generally, superficial infections are not a problem, and 
they usually can be resolved with routine surgical measures 
and appropriate antibiotic treatment. The major risk is the 
nearness of the infection to the prosthesis, which may 
result in the infection extending into the deep zompart- 
ment. 
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If simple mechanical loosening of components occurs, no 
matter of what type, the components generally can be 
revised by reoperation, either by cementing the same type 
of component again, if sufficient bone stock is present, or 
by revising the arthroplasty to the next order of magni- 
tude in increasing prosthetic stability. The fully 
constrained prosthesis generally is reserved for use as a 
salvage prosthetic device when other prostheses have 
failed. The single exception to this is the knee that is 
unsuitable for a less constrained device. 

If traumatic fracture occurs, closed management of the 
fracture should be considered unless excellent fixation is 
possible by open means. These fractures generally will heal 
and provide excellent function, although often there is 
reduced motion because of the long period of immobiliza- 
tion required to heal the fracture. 


THE FUTURE 


Experience suggests that cautious optimism is “war- 
ranted for the future of total knee arthroplasty. Biome- 
chanical considerations eventually should enable the 
surgeon to identify the knees that would benefit by earlier 
realignment procedures such as osteotomy and avoid the 
necessity of total knee arthroplasty. Once knee arthro- 
plasty becomes inevitable, highly accurate surgical evalua- 
tion of the patient will allow the most appropriate pros- 
thetic stability, without increasing the effects of shear 
stress, which causes loosening, and, finally, improvements 
in bonding techniques and material should further reduce 
loosening problems. 
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Total Ankle Joint Replacement 


Richaed N. Stauffer, MD 


© Tae ankle is an inherently stable, kinematically simple joint 
that kears tremendous compression forces with relative ease 
because of a large load-bearing surface area. Disabling d:sease 
of thesankle is less common than at the hip or knee joints, but is 
not rare. Ankle arthrodesis seems less than ideal as a tech rique 
of surgical treatment. Total ankle joint replacement seems *o be 
a ciinzally possible alternative on the basis of experience with 
76 precedures performed during a 31-month period. Continuing 
cliniczl experience is resulting in more gratifying results or the 
avcidance of technical errors and better selection of patients. 

(Arch Surg 112:1105-1109, 1977) 


i ability due to disease of the ankle joint is Cistirctly 

less common than disability at either the hip er the 

knee. So-called primary degenerative disease of the ankle 
joint is virtually unknown, probably because o? the 
inherent stability, kinematic simplicity, and large surface 
weight-bearing area of the ankle. The very large ferces 
acros: the joint are, therefore, mechanically well tolerated. 
None heless, the ankle is subject to trauma and inflamma- 
tory diseases that may lead to significant funcional 
alterations. Perhaps the most common disease processes 
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Fig 1.—Lateral (left) and anteroposterior (right) views showing 
degenerative changes in subtalar and midtarsal joints. Pa&ient 
(25-year-old woman) underwent surgical arthrodesis of anke five 
years sreviously. Subtalar motion was markedly restrictec, and 
patien- complained of severe pain when walking on any uneven 
Surface (from Stauffer'*) 





Arch Serg—Vol 112, Sept 1977 


affecting the ankle are rheumatoid arthritis and degener- 
ative disease secondary to fractures, recurrent sprains, and 
osteochondritis dissecans of the talus. 

The person with a painful ankle may benefit from the 
use of cane or crutches, high-top laced boots, a cushion heel, 
a rocker sole on the shoe, and orthotic devices of various 
types. When these methods fail to relieve disability, tradi- 
tionally, the only form of reconstructive surgical treatment 
available has been ankle arthrodesis. Ankle arthrodesis 
was first described in 1878,' and during the past century 
has been an accepted and commonly performed surgical 
procedure. At least 22 different techniques and modifica- 
tions of techniques for achieving arthrodesis have been 
described in the literature. Opinions vary as to whether 
satisfactory long-term clinical results can be achieved by 
these various methods. Moreover, many patients are reluc- 
tant to accept permanent “stiffening” of the ankle joint. 

Several recent studies point out the following disadvan- 
tages of ankle arthrodesis’: (1) plaster cast immobilization 
is necessary for an average of more than five months 
(range, 3 to 12); (2) a pseudarthrosis rate of about 20%: (3) 
inconsistent clinical results in terms of patient satisfac- 
tion; and (4) subsequent degenerative disease of subtalar 
and midtarsal joints. Recently, Huckel’ found that 68% of 
patients continued to have weight-bearing pain, 82% 


Fig 2.—Sagittal plane, weight-bearing, instantaneous center of 
velocity study of ankle joint from full dorsiflexion to full plantar 
flexion. Note that instant centers describe a tight, ellipsoid 
pathway inside body of talus (from Stauffer'*). 
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Fig 3.—Quasi-static, two-dimensional analysis of compression 


(normal) and shear (tangential) forces through ankle joint during 
stance phase of gait (from Stauffer'). 


eontinued to limp, only 18% returned to their accustomed 
employment, and only 7% were unrestricted in their avoca- 
tional pursuits. 

We reviewed the long-term clinical experience with 
ankle arthrodesis at the University of Iowa (R. N. Stauffer, 
MD, D. B. Assenmacher, MD, unpublished data) Twenty- 
three patients were examined an average of 16 years 
(range 9 to 34) after arthrodesis. The fusion rate was 77%. 
: Sixty-five percent of the patients achieved a satisfactory 

result with minimal or no pain and only minor limitation of 

activities. The clinical result was poor in 35% of patients— 

they had significant pain, were unable to work, and were 

severely restricted in their activities. It has been supposed 

that the subtalar joint undergoes a compensatory increase 

in motion after ankle arthrodesis. However, our study 
M showed that subtalar joint motion was decreased in all 
patients at follow-up, in comparison with their preopera- 
tive status. Eighteen of the 23 patients were unable to walk 
on uneven surfaces and rough ground, or found it very 
painful to do so, because of degenerative changes in the 
subtalar and midtarsal joints (Fig 1). 


REQUIREMENTS OF 
TOTAL ANKLE PROSTHESIS 


Because of disenchantment with ankle arthrodesis, some 
investigators and clinicians have considered prosthetic 
ankle joint replacement as a means of relieving pain and 

| disability in the ankle joint while preserving joint motion. 
! There are a number of design and material requirements 
for total ankle prosthesis. 


Dimensional Requirements 


A. S. Greenwald, MD (unpublished data) determined that 
the surface contact area of the normal ankle joint is 
approximately 12 sq cm—likely a somewhat larger contact 
area than at either the hip or knee joints. Thus, the design 

f hetie com n uld allow as great — - se 
X e visu Hk ie AH RN cb oe e; i Fig 4.—layo total ankle prosthetic components. Polyethylene 
a surface contact area as pese x un IS, a Wy COP AEN z tibial component is on top, and vitallium talar component on 
should be as large as possible, within the practical limits bottom. Top, Lateral view of prosthetic components. Bottom, 
imposed by the bony and ligamentous structure of the Articulating surfaces of components. 
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Fig 5 —Lateral and anteroposterior views of ankle of one of first 
patierts in clinical series. Top, Preoperative. Bottom, Fostopera- 
tive (fom Stauffer'*). 


ankle joint. We obtained anthropometric data by physieally 
measaring the ankle joirts of male and female cadavers 
and found that prosthetic components of 3.1 em (mediolat- 
erai) X3.4 em (anteroposterior) should accommodate 90% 
of tne normal adult population without compromising bony 
or i&umentous integrity. A smaller size (reduced 20% im all 
dimessions) is necessary for smaller persons, particularly 
pabeats with rheumatoid arthritis. 


Motion Requirements 


3th the type and the magnitude of ankle joint metion 
requi-ed consideration. The ankle (tibiotalar joint), subta- 
lar, aad midtarsal jomt complex functions as a universal 
joint, allowing motien in three planes. However, the 
tibietalar joint alone accommodates only sagittal piane 
moticn, that is, flexion and extension. This sagittal plane 
moticn does not occur through a fixed axis (as a mechanical 


s 
- 





Fig 6.—Lateral and anteroposterior views of patient with persis- 
tent anterolateral ankle pain due to residual talofibular impinge- 
ment. Tog, After total ankle replacement. Bottom, After surgical 
excision cf talofibular impingement (arrow). 


hinge), but oceurs with a changing center of rotation (Fig 
2). Thus, there is a sliding and some rolling of the talus 
within the ankle mortise. Nonetheless, the centers of 
rotation are superimposed within the body of the :alus in a 
tight elliptoid pattern. Therefore, for all practical 
purposes, the ankle can be considered to have a single axis 
of rotation. 

Steindler' and others determined that the total passive 
ankle motion in cadavers and living subjects is between 50? 
and 70°. Murray et alë performed a stroboscopic kinematic 
analysis of subjeets walking in shoes in order to determine 
the actual magnitude of ankle joint motion that is required 
for normal gait. They found a maximal total range of 35° 
(10? of extension early in stance phase and 25? of ‘lexion at 
push-off). Wright et al found an average range of motion 
of 20°. Studies of normal subject groups in our biome- 
chanics laboratory indicated that the mean normal ankle 
motion during gait was 24° (10° of extension and 14° of 
flexion), as determined by high-speed photographic 
method, and was 27°, as determined by an electrogonio- 
metric method (R. N. Stauffer, MD, E. Y. S. Chao, MD, 
R. C. Brewster, MD, unpublished data). 


Loading Requirements 


In addition to motion characteristics, knowledge of the 
magnitude and configuration of the forces transmitted 
through the ankle joint is vital. The loading characteristics 
of the hip and knee joints have been studied*''; however, 
no information of this type has been available for the ankle 
joint. Therefore, we carried out a quasi-static two-dimen- 
sional force analysis of the normal ankle joint during gait 
(R. N. Stauffer, MD, E. Y. S. Chao, MD, R. C. Brewster, 
MD, unpublished data). This study indicated that the 
maximal compression load through the ankle increases to 
more than tive times body weight (Fig 3). This load is 
greater than the compression load of roughly three times 
body weight found for the hip and knee joints. The 
maximal tangential (or shear) load imposed on the ankle 
was about 80% of body weight (Fig 3). 


Material Requirements 


The primary considerations for the materials that are to 
be used for joint replacement prostheses are biological 
acceptability and friction-wear characteristics. Based on 
previous favorable laboratory and clinical experience with 
total knee replacement prostheses, ultrahigh-molecular- 
weight polyethylene and stainless steel were chosen as the 
most reliable bearing materials currently available. The 
coefficient of friction of these materials is low (0.06), 
reducing the motion-energy requirements and lessening 
the loosening torque transmitted to the prosthesis-bone 
interface. 

Information as to rate of polyethylene-metal Dearing is 
incomplete. Laboratory-simulated wear studies may not 
represent actual in vivo situations. However, design 
factors apparently play nearly as important a role as do 
material factors in wear. Kempson et al” found that the 
wear rate of a convex polyethylene component on a concave 
metallic component was 0.33 mm/million cycles of oscilla- 
tion. The wear rate of a concave polyethylene component 
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Fig 7.—Lateral and anteroposterior views of patient with poor 
result after Mayo total ankle arthroplasty. Top, Pseudarthrosis 
after three attempts at ankle arthrodesis. Note absence of lateral 
malleolus. Bottom, After total ankle arthroplasty. Patient had 
residual ateral pain due to instability. Prosthetic components 
were removed, and Chuinard-type arthrodesis performed. 


on a eorvex metallic component was approximately 300% 
greater (0.84 mm/million cycles). Thus, the former would 
be a much preferable configuration. 


SPECIFICATIONS OF 
MAYO TOTAL ANKLE PROSTHESIS 

We have adapted a totally congruent design with an 
ultrahiga-molecular-weight polyethylene, concave, tibial 
component and a vitallium, convex, talar component (Fig 
4). Botk components are cemented into their respective 
bony surfaces by self-curing polymethyl methacrylate to 
provide rigid fixation. The radius of curvature of both 
articulating surfaces is 2.1 cm. The arc described by the 
tibial surface is 1.1 radians, allowing a theoretical total 
range o^ 30° ankle flexion and extension before impinge- 
ment of bony structures. The contact surface area is 9.0 sq 
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em (approximately that of a normal ankle joint) In an 
“average” 70-kg patient, a compressive force of five times 
body weight would result in a stress of approximetely 39 
kg-feree (kg-f/sq cm) through the prosthetic ankle. “he 
comeressive yield strength of high-density polyethylene is 
225 xg-f/sq cm, or about six times greater then taat 
expeeted on the prosthetie components during gzit. “he 
large &rface area of this ankle prosthesis would seem te be 
of er teal importance in assuring long-term clinical dura- 
bility. 


CLINICAL STUDY 


We l2gan clinical trials of ths Mayo total ankle arthroplasty in 
May 94 (Fig 5), and, as ef November 1976, we have implantes 76 
pros-ac-ic ankle joints in 22 men and 40 women whose ages rarzed 
fron: 2( to 72 years (average 56 years). Twenty-eight patients aad 
rheumeoid arthritis, and 44 had posttraumatic degenerative 
ankle jeint disease (including three who had pseudarthroses & ter 
previews attempts at arthrodesis). 

None of the patients have required blood replacement during or 
aftersurgery. The average tourniquet time on the lower extremity 
was &) minutes. The one infection that occurred was a deeg wound 
infec ien in a patient with rheumatoid arthritis. The infection was 
treated with local debridement, closure over a suction-irriga-ion 
system and a specific parenteral antibiotic regimen. Four morths 
aftertreatment, the infection seems to have resolved, with salvage 
of the »rosthetic joint components. ree 

De ed healing of the anterior incision occurred in five patients 
(three i rheumatoid patients receiving corticosteroid therapy and 
two ia »atients with multiple scars about the ankle from preveous 
surgery). Undisplaced fractures of the medial malleolus »ccurred 
during the surgical procedure in four patients early in the series. 
This «omplication caused some persistent soreness over the medial 
malleolas for two the three months, but all fractures hezled 
uneverefully, with no loss of ankle stability or other lmg-term 
probizms. Medial malleolus fracture has been avoided as we Fave 
developed more technical experience with the surgical proceeure 
and rave used the subsequently developed smaller prosthetic 
comporents (reduced 20% in all dimensions from the “standard” 
comporents) in smaller patients. 

Resieual impingemen: between the talus and the lateral 
malleolus was identified in three patients (Fig 6). This prch- em 
required reoperation with an anterolateral incision and “shaving” 
of te adjacent talar and fibular surfaces, with care -aker to 
preserve the anterior talcfibular ligament. The talofibular sur-ace 
represents a load-bearing portion of the ankle joint (one sixta of 
body weight, according to Lambert'*) Currently, we excise any 
impirgement that may be present at the talofibular joint as a Enal 


step mthe operative procedure (either through the same anterior , 


operstive exposure or through a separate anterolateral iacisien). 


COMMENT 


A summary of the clinical results as regards pam re ief 
and p-tient satisfaction for 63 patients followed up for 
more -han six months shows that 52 patients had an 


excelent result, six, a fair result, and five, a poor result Of 
the w patients with a poor result, three have undergone 


remeval of the prosthetic components and insertion ef a 
moé:fied Chuinard-type zrthrodesis" using autageneus, 
iliae crest bone grafts and an external compression device. 
Two cf these patients had loosening of the prosthetic 
compcnents. One patient had lateral ankle pain beeause of 
insteblity inherent in her preoperative condition (Fig 7). 
In ene patient, a solid arthrodesis was achieved by use of 
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this technique of salvage. Follow-up of the other two 
patients is too short to ascertain the final result. Of the 
three patients who had total ankle replacement for pseud- 
arthrosis after previous attempts at ankle fusion, two 
achieved a poor result and one achieved a fair clinical 
result. 

A summary of the clinical result in regard to range of 
motion shows that the average gain in total ankle motion 
was 7.3°: dorsiflexion improved from 1.5? to 5.1°, whereas 
plantar flexion increased from 19.5° to 20.6°. The average 
gain in total ankle motion from preoperative to postopera- 
tive ankle motion available would seem to be sufficient for 
the previeusly mentioned requirements for normal level 
walking (R. N. Stauffer, MD, E. Y. S. Chao, MD, R. C. 
Brewster, MD, unpublished data). 

When we began clinical trials of this type of total ankle 
joint replacement, we believed that the chief contraindica- 
tions to the procedure were historical or active sepsis 
involving the ankle joint, muscular imbalance across the 
ankle, and loss of ligamentous integrity of the ankle. 
Loosening of the prosthetic components has occurred in 
three patients, all of whom were under 45 years of age and 
vigorous, and whose physical activity expectations likely 
exceeded the mechanical fixation features of the endopros- 
thetic device. The experience with total ankle replacement 
for pseudarthrosis after previous attempts at fusion has 
been poor Therefore, the most valid clinical indications for 
this procedure are rheumatoid arthritis and posttraumatic 
degenerative ankle joint disease in older persons (60 years 
old or older). 


Figures 1, 2, 3, and 5 are reprinted with permission from Harcourt, Brace, 
Jovanovich, ‘ne. 
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The Role of Biomechanics in 
Total Joint Replacement Surgery 


Edmund Y. S. Chao, PhD 


* The replacement of diseased joints with prosthetic substi- 
tutes involves problems not only of a clinical nature. The 
continuing collaboration between orthopedists and engineers is 
an essential part of improved total joint prostheses. 

(Arch Surg 112:1110, 1977) 


he narrowing specialization within scientific disci- 

plines is no longer adequate to handle the increased 
sophistication of today's problems in medicine and surgery. 
Scientists of all fields have begun to break the traditional 
. barriers in an effort to gain multidisciplinary interactions. 
Such collaboration of professional inquiries has produced 
knowledge and data of unprecedented scope and clarity. 
Biomechanics in total joint replacement is only one area in 
_ which this collaboration is apparent. In order to ensure 
future success, a full appreciation of what biomechanics 
can accomplish to improve the current results in total joint 
replacement is essential. 

To replace diseased joints by prosthetic substitutes 
involves many problems of different disciplines. If those of 
pure clinical nature are excluded, the remaining ones can 
be described as biomechanical or biomaterial problems that 
can best be studied by engineers and material scientists 
with adequate help from orthopedic surgeons. In the past, 
engineers and material scientists have contributed signifi- 
eantly in areas of joint prosthesis design, application, and 
evaluation. These contributions rely on the quantitative 
knowledge of joint structure and mechanies, which are in 
essence the basic scope of biomechanics. More specifically, 
orthopedic biomechanics studies joint dimension and 
geometry, soft tissue orientation, range and pattern of 
motion, and internal constraint forces. This knowledge can 
then be used in the proper selection of implant materials, 
the improvement of the fixation strength, and tke optimi- 
zation of surgical techniques. This needed information can 
be established by applying experimental methods and 
theoretical analysis of equivalent mechanical models. 

From this knowledge, proper recommendations can be 
made to the design and application of total joint pros- 
theses. The most notable examples are the determination 
of optimal stem size in the hip prosthesis to avoid fracture, 
the modification of the interface geometry in total knee 
replacement to minimize loosening, and the location of the 
proper axis of rotation in the finger and thumb joint 
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implants to prevent deformity recurrence. Well-designed 
experimental and bench tests, closely simulating the in 
vivo conditions, can assist to establish the validity of the 
theoretical findings. 

In order to obtain accurate clinical assessment of joint 
replacements, an objective functional evaluation method is 
essential. Such a method has been developed, based on the 
existing knowledge of joint mechanics and its functional 
requirements in accomplishing the activities of , daily 
living. If the functional evaluation data on joint replace- 
ment patients are compared with those of the normal 
controls or with the patient’s own preoperative data, the 
prognosis of the treatment and the proper selection of 
prosthetic types can be analyzed prospectively. Factors 
relating to postoperative treatment and rehabilitation also 
can be rationalized to enhance the treatment results as well 
as to prevent possible implant abuse. 

The unique nature of the problems in total joint replace- 
ment provides the ideal condition for close collaboration 
between surgeons and engineers. These professions are 
not, by tradition, pure sciences. This implies that they seek 
to accomplish their tasks with whatever scientific and 
medical knowledge is available to them. Of all the surgical 
fields, orthopedics is probably the most mechanically 
oriented, particularly with the current emphasis on pros- 
thetic joint replacements. Orthopedic biomechanics, a 
proper application of the fundamental principles of 
mechanics to orthopedics, becomes the logical choice for 
interdisciplinary action. This new discipline has already 
made an impact on the development and application of 
trauma implants and joint prostheses. 

Any new science is created under the motivation of 
seeking new solutions to old problems. This can be achieved 
by bringing in new disciplines, which also provides neces- 
sary stimulation in order to maintain the vitality of the 
profession. Total joint replacement surgery presents a new 
solution to the old problem of treating joint functional 
disabilities. This is made possible by bringing in the new 
discipline of biomechanies. The knowledge gained from 
such an effort has helped to improve the results of internal 
joint replacements. | 

The introduction of total joint replacement arthroplasty 
has created the unique opportunity to recognize the impor- 
tance of engineers in orthopedies. Collaboration between 
engineers and orthopedic surgeons had made the field of 
prosthetie replacement a very specialized scientific disci- 
pline. With some additional effort, other problems in 
orthopedics can benefit equally through the same innova- 
tive and interactive spirit. 
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Can and Should the Ethics 
of a Cottage Industry Survive? 


Eth: for Young Surgeons 


Charles 3. Watson, MD 


è |n am era of rapidly escalating costs of health care, govern- 
ment and the consumer can be expected to play an increasingly 
 active-rdle in determining the character of health care systems. 
In this setting, professional behavior will become increasingly 
conspcaous. In reviewing a physician's responsibilities to his 
patieat, o his community, and to himself, emphasis is placed on 
the prvetal qualities of integrity, selflessness, professional 
comm tment, communication, and continued intellectual and 
persana growth. Underscoring this is a code of ethics that is 
flexib:e, comprehensive, and sensitive to the needs of contem- 
porary society. 

(Arz^ Surg 112:1111-1114, 1977) 


a first asked to discuss this heady sub ect, I 
E»came all the more aware of the fact that we are 
caugst ap in an era of enormous change: the conglomerate 
product of our professional distractions, our educational 
limitations, our scientific "progress," and societal pres- 
sures. We speak in terms of the "health team” rather than 
of the rnysician, we lean on the laboratory rather tkan lay 
on the 3ands, and we are eaught up in “defensive medi- 
cine, “informed consent,” “placebos,” and other terms 
that shseaten that precious relationship between a physi- 
cian and his patient. It is high time that we focus once 
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again on the ethics of medical practice, on the ethics of one 
of the few remaining cottage industries of the 20th 
century. Although this is subtitled “Ethics for Young 
Surgeons, it might just as well be “Ethics for All 
Surgeons,” or, for that matter, “For All Physicians.” But it 
is entirely appropriate to address the young, as you are just 
formulating your ethical patterns, and your patterns will 
be the template for the use of future generations. 

Ethics Fas been defined as "the doctrine of manners," 
"the scienee of moral philosophy," or "rules of conduct 
applied tc a particular group." By others it has been 
described as a "loose amalgamation of anxieties and 
passions," as "...a science of morals—morals being the 
practice of ethics,” or, as stated by Dr Francis Peabody, 
"just follawv the Golden Rule.” I think the essence of 
"ethics" is best contained in the following story of the son 
of the cleaning and pressing man: 

“Father what is this ethics they talk about?" 

"Well, son, at closing time a man comes in and, in a 
hurry, leaves his pants. Then I go through the pockets and 
find a $20 bill. Now comes the question of ethics: Shall I tell 
my partner?” 

The ethzal code shoring up our profession dates some 
2,500 years to the time of Hippocrates. Defined in modern 
terms, the Hippocratic oath might read: 


I will exercse my profession to the best of my knowledge and 
ability for tne safety and welfare of all patients entrusted to my 
care. I will sot knowingly or intentionally do anything or admin- 
ister anything to them to their hurt or prejudice. 


Medical school graduates the world over have recited this 
oath, or variations thereof, and, as a convenant struck with 
society, it aas helped fashion professional conduct through 
the centumes. Medicine as a profession has been in the 
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unique position of enjoying moral as well as technical 
authority. Such authority, to develop its educational 
systems, to select its membership, to channel its investiga- 
tive talents, to control the dispensing of its wares, to 
discipline itself, and to more or less control its costs to 
society, has placed it in an increasingly vulnerable position. 
Unlike drugs, whose manufacturers are required by law to 
state precisely when, how, and for whom they should be 
used and what possible complieations may ensue, there are 
no similarly precise guidelines prepared by either govern- 
ment or professional organizations for physicians. 

Government, as a significant underwriter of the cost of 
health care, and consumers have closed ranks in ques- 
tioning the costs, quality, ethics, and accessibility of our 
current health care systems. As medical knowledge has 
proliferated, so has the trend towards specialization, 
jeopardizing the traditional one-to-one relationship of the 
physician to his patient. In his progressively detached role, 
the physician has grown to view patients conceptually as 
“diseased organs,” and at the same time the patient has 
grown to view his physician’s errors as acts of malpractice. 
The convergence of these various forces (consumerism, 
government, specialization, detachment, and skepticism) 
has chipped away at the physician’s traditional role in 
society, further stressing his ethical underpinnings. A 
sequence of five front-page articles in the New York Times 
this past January contained the following quotations: 

“Most authorities...estimate that as many as 16,000 
licensed physicians, or 5% of the profession, are unfit to 
practice medicine...treating an estimated total of 7.5 
million patients a year...” (New York Times, Jan 27, 1976, 
p 1). 

"American surgeons are performing an estimated total 
of nearly 2.4 million unnecessary operations each 
year...in which 11,900 patients died as the result of 
complications” (New York Times, Jan 30, 1976, p 1). 

"Ten thousand Americans die or suffer potentially fatal 
reactions following the administration of antibiotics that 
are not needed" (New York Times, Jan 26, 1976, p 1). 

"The American Surgical profession, which is probably 
the best trained in the world, contains a number of 
unethical, incompetent and careless practitioners" (New 
York Times, Jan 28, 1976, p 1). 

And, most significantly, "...state licensing agencies 
revoke an average of only 66 licenses a year, nationwide" 
(New York Times, Jan 29, 1976, p 1). 

Such an exposé does little to mend fences. In this climate, 
therefore, it is only fitting that we refocus on medical 
ethies, bringing back to center stage the physician and his 
conduct. 

The increasingly technologic complexity of the medical 
apparatus has generated a plethora of ethical problems, 
including abortion, organ procurement, genetic counseling, 
synthesis of a working gene, cloning, prenatal diagnosis, 
psychosurgery, and the prolongation of life. Rather than 
becoming bogged down in a swamp of dialogue pertaining 
to these issues, I will focus on three broad areas of 
physician behavior in relation to (1) his patient, (2) his 
community, and (8) himself. 
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THE PHYSICIAN AND HIS PATIENT 


Traditionally, the relationship of the physician to his 
patient has been of paramount importance. It is here that 
the Hippocratic oath applies most directly. The surgeon is 
obliged to provide the most contemporary knowledge and 
technology, combining these with compassion and absolute 
selfless concern for the individual. We must remain more 
people-oriented than disease-oriented. 

We must question the indications for and cost of 
everything we prescribe. Unquestionably, we are guilty of 
performing unnecessary surgery, though hopefully not to 
the degree suggested by the New York Times articles. This 
past year, a 1,500-member New York city union requested 
its members to seek a “second opinion” when elective 
surgical procedures were recommended. The consultant 
recommended against one in five surgical procedures, and, 
though this program cost some $75,000 in consultants’ fees, 
the estimated savings were in excess of $500,000. What will 
happen to those patients whose originally recommended 
operative procedures were not carried out remains to be - 
seen. But, I think we have here a prototype of the various 
checks and balances that society will inevitably and with 
good reason impose on us in the future. We must 
constantly seek reasonable alternatives to surgery when- 
ever possible; for example, the use of radioactive iodine for 
thyrotoxic patients beyond the reproductive age, the selec- 
tive arterial infusion of vasopressin in the elderly patient - 
bleeding from diverticulosis, or, possibly in the future, the 
use of cholesterol solubilizers in lieu of surgery as the 
management of choice for cholelithiasis. 

We must be conscious of the cost of every item on the 
patient’s bill. We must be aware that the per diem bed fee 
in a Boston hospital is $150, an intravenous pyelogram in 
Pittsburgh costs $200, and a ten-day course of parenteral 
hyperalimentation in San Francisco costs $1,000. Only by 
being aware of the costs of medicine will we be able to 
economize knowledgeably without compromising the qual- 
ity of health care. 

Currently, over 8% of our gross national product is spent 
on health care, and this figure is rising faster than the 
economic growth rate of this country. That this is 
assuming a greater importance in the eyes of our coun- 
trymen is reflected in an advertisement paid for by the 
American Federation of State, County, and Municipal 
employees in a recent Sunday issue of the New York Times 
(Aug 29, 1976, p E-18) (Figure). Each of us can personally 
contribute to controlling the costs of health care by mini- 
mizing the duration of hospital stay, minimizing investiga- 
tive studies, becoming less reliant on the pharmaceutical 
industry’s advertising as a form of postgraduate education 
(over a billion-dollar a year item in itself), and soliciting 
consultation only when necessary for the improved health 
care of the patient (and not as a favor to a referring 
physician). 

We must communicate with our patients, sharing with 
them our knowledge of their illness, our concerns, our 
relief, our recommendations for their future care. Trust 
and respect must be the product of a meaningful dialogue 
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“Your chances of surviving 


this experience are better 
than your chances of 


paying for it. 











State County, and Municipal Employees, appearing in recent 
Sunday issue of New York Times. 


between physician and patient, not the product cf bind 
faits Caring for the dying patient requires thoughtful and 
commassionate consistency. We have no right to uaneces- 
sarily prolong the dying process, but we have every 
obligation to administer fully to the physical and emotional 
needs cf the dying patient. To quote a recent address by Dr 
J. Emgrebert Dunphy, "The patient is not afraid of death, 
but nae is terribly afraid of being abandoned by ais 
physican in the face of death." We must not albw 
techrosogy and law to modify the special relationships taat 
we as »hysicians develop with the dying. 

Ir general, in relating tc our patients, we must commu- 
nical2 adequately, be concerned about their physical and 
psychie comfort, be aware of the costs of their care, 
consaientiously provide top-quality service, and be guiced 
by the one overriding principle, the Golden Rule “te do 
untc œhers as you would have done unto yourself.” To 
quote Dr Peabody again, "One of the essential qualities of 
the *irician is interest in humanity, for the secret of -he 
care of the patient is in caring for the patient." 


THE PHYSICIAN AND HIS COMMUNITY 


Wrib the relationship of a physician to his patient 
rema.rs simultaneously the cornerstone and keys-one of 
Ameriean medicine, we must realize that medicine is not 
practiced in a social vacuum. Physicians must have secial 
conseience as well as individual conscience; they must be 
respon ive to the needs of society as well as to those of -he 
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individual. For centuries, medicine has been dispensed only 
to those who have sought it. Those yet to become ill, or 
those ill and not seeking attention or not being able to seek 
attention for financial, geographic, or other reasons, have 
been neglected by the traditional health services. Tradi- 
tionally, medicine has not been available to everyone. In 
fact, only recently has health care been decreed by our 
governments to be a social benefit available to all. Current 
social needs, therefore, mandate an expansion of the 
traditional code of ethics so that the physician, while 
maintaining his intimate relationship with his patient, 
simultaneously must establish a new relationship to the 
third-party payer of his services (government) and be 
sensitive to its objectives, ideals, and obligations to the 
people it serves. 

The physician must not lose sight of his obligations to 
society, and, in fact, if we are to remain a vigorous and yet 
sensitive institution, a profession and not a trade, we must 
provide enlightened leadership and consultation in design- 
ing the health legislation of the future. Unhappily, the 
rigid, confining, and competitive atmospheres of our 
premedical and medical campuses have narrowed our hori- 
zons, focused our intelligence on scientific goals, and 
isolated us as social creatures. If we are to help design 
meaning?ul and encompassing health care delivery 
systems responsive to society’s needs, we must reorient our 
selective and educational processes, must broaden our 
horizons, and must accept new and previously unforeseen 
responsibilities.’ 

An area of potential conflict exists in the field of clinical 
investigation. On the one hand are the needs of and respect 
for the rights of the individual, and on the other is the 
scientific mission to cure disease, benefiting society as a 
whole. Though these two concepts need not necessarily be 
in eonflict, more often than not what may be good for 
society may not be good for the individual patient. Unques- 
tionably, the individuals needs and rights must be 
respected, for which reason the "informed consent" has 
been designed. 

As physicians, we have a profound responsibility to 
educate: our neighbors, our peers, other professionals, and 
paraprofessionals. We must educate our neighbors in the 
art of self-examination, in personal hygiene, and in the 
concepts of health maintenance. We must actively caution 
against the health effects of environmental degradation. 
We must constantly share with our colleagues new infor- 
mation, new insights. We must play an active role in the 
education of nurses, social workers, and the paraprofes- 
sionals, underscoring the concept of a "team approach" to 
illness. 

We have a moral obligation to engage in peer review. 
The American Medical Association's (AMA) principles of 
ethies so state that "a physician should expose, without 
fear or favor, incompetent or corrupt, dishonest or 
unethical conduct on the part of members of the profes- 
sion." This states that not to call to society's attention 
incompetent or corrupt behavior is an unethical aet in 
itself. 

Therefore, while continuing to practice medicine in our 


Surgical Ethics—Watson 1113 


E 






Lr 
T- 24 
"m -—- 
ES Oc wc 
E 
“ B Ld 
ade T hy 
" or 
| > 
> ML 
auto 
BU s 
a att se 
DeL. ot 


> 
P ` 
I2 er. 

, ^ 


i - 
“A ae 
MS 
Bue 

ES) 


- T yi ; ; i yo PA » e ra EN 7 fe. ^. 
Mika alter Veris E Liege t UEM Sn E DEN 
LET wp Es Aart 4 A EN Na ait ie ns { a . Lt * 
sheltered institutions, we must, at the same tire, take it 


. out into the streets, make it available to all, and add to it 
the dimensions of health maintenance, responsitle clinical 
. . investigation, panprofessional education, peer review, and 


a general awareness of societal needs. 


THE PHYSICIAN AND HIMSELF 


The physician has certain moral obligations to himself. 
Fundamental to the practice of quality medicine is self- 
education. The physician must make an ongoing, signifi- 


|. eant commitment of time and effort to keep abreast with 


the proliferating body of information, assimilating it, 


. criticizing it, retaining it, and applying it to his day-to-day 


practice. The amount of new information is staggering and 


.. not all of it worth the time of day. But each one of us must 


make a life-long commitment to seek out the :ruth and 
incorporate this into our daily ministrations. In -en of our 
90 states it has been mandated that each physician spend 
one structured hour a week in continuing his self-education 
or face the loss of his license to practice. This must be 
considered a minimal requirement if we are to remain 
intellectually crisp and morally responsible. 

We must wash our hands of commercial activities that 


might represent a conflict of interests. It is not rizht that a 


physician own stock in a pharmaceutical company whose 
antibiotic he prescribes, or own stock in a hospital in which 
he practices, or own stock in the laboratory that services his 


patients. However viewed, such financial activites poten- 
~ tially run counter to our patients’ best interests. The 
_ AMA's judicial counsel has decreed that "it is demeaning to 
. the medical profession for a physician to permit the use of 


his name and professional status in the promotion of 
commercial enterprises." The concept of "physician, hail 
thyself" is abhorrent. But what about advertising by a 
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physiciaa in a conglomerate practice such as a health main- 


tenance organization? Such is prevalent, and yet seems but 
an extersion of that which has been rightfully forbidden to 
us as individuals. | 

The physician has an obligation to tend to his own 
personal and family needs, in terms of cultural exposure, 
exercise. recreation, and overall social development. 


COMMENT 


In discussing the subject of ethics, I have intentionally 
not enumerated Mosaic commandments, but hopefully 
have heirhtened an awareness of our responsibilities to our 
patients, to our neighbors, and to ourselves. The need to 
refocus ur attention is great, lest we forfeit those initia- 
tives and responsibilities that we believe to be essential if 
medicine is to remain a marriage of art and science and not 
become a trade. I should like to conclude with two quota- 
tions. Professor Thomas Szasz of Syracuse said, “formerly, 
when religion was strong and science weak, men mistook 
magic for medicine. Now, when science is strong and 
religion weak, men mistake medicine for magic" (New 
York Times, Jan 26, 1973, p 3). 

We are neither medicine men nor magicians, but profes- 
sional members of a society, well equipped to serve the 
needs of our fellow man sensitively, and hopefully to 
remain simultaneously aware of all his needs and of all our 
limitatiens. To assist us in this, we live by a code of ethics, 
rooted in antiquity but flexible enough to adapt to the 
changinz needs of the here and the now. And to quote from 
the contemporary Protestant moralist, Paul Ramsey: "the 
good thmgs that men do are made complete only by the 
things trey refuse to do."* Yes, I believe that the ethics of 
our cottage industry can and must survive, and that it is up 
to you and to me to assure that this is accomplished. 
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Tec^niques 


Detecting Complications 


of Direct Arterial Surgery 


The le of Intraoperative Arteriography 
R. Courbeer; J. M. Jausseran; M. Reggi 


è |nt-aoperative arteriography was carried out using a 
speciallyconstructed operating table and long x-ray film changer 
that permitted rapid serial exposure of the arterial reconstruction 
and the distal arteries. During a ten-year period, this method wes 
appliec ^ 1,810 arterial reconstructions, with technical pro»- 
lems beimg detected in 82 (4.6%) of these patients. The incidence 
of problems was highest in patients undergoing endarterectomy, 
where 1£.7% of the patients were found to have either residual 
debris nthe cleared segment cr areas of stenosis. When bypass 
grafts were used, technical problems were found in 22% of 
patients and included embolism or thrombosis, graft torsion n 
vein grafts, stenosis of the distal anastomosis, and the creation 
of an miimal flap. In the entire series, five patients needed 
reoperation in the early postoperative period. In three of these, 
the operztive arteriograms had been initially misread. 

(ArcF Surg 112:1115-1178, 1977) 


hen direct arterial surgery is performed, it is impera- 

tive that some method be used at the time ef 
operatien to evaluate the immediate success of the proce- 
dure. *silures not deteeted until after operation require 
reexploration, with its atterdant risks. Sproul' reported a 
32% mwrtality in patients requiring reoperation, £s 
compared to 7.5% in the remainder of his series. In 
additiem technical problems may be present that will net 
result ir immediate failure, but lead to problems weeks ño 
months later. While there are a variety of methods -o 
estimzte the immediate results, intraoperative arteriog- 
raphy i= the one used in this institution. 
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The purpose of this report is to review our experience 
with this technique, which has been routinely used since 
1969. 


SUBJECTS AND METHODS 


Between March 1969 and March 1976, a total of 1,810 patients 
undergoing direct arterial surgery have been evaluated with 
intraoperative arteriography.*^ An operating table with the pillar 
2 m from the center permits the placement beneath it of a long 
film changer. The x-ray generator is a 1,000-mamp, 150-kV unit 
that ean be programmed to obtain six exposures at various time 
intervals (Fig 1). 

The level st which the dye is injected determines the volume of 
contrast maierial used and the mode of administration. When 
either the aerta or iliac arteries are used, 60 ml of 76% diatrizoate 
sodium is delivered using a pressure injector. For femoral artery 
injections, 39 ml of 40% diatrizoate sodium are given by hand 
injeetion. The entire procedure requires only a few extra minutes 
of operating time. 

The seria! films permit an evaluation of the arterial system 
from the peint of injection to the distal limb using a single 
injection. Thus, it is possible not only to evaluate the immediate 
vicinity of the arterial reconstruction, but to visualize the runoff 
vessels as well, which may be occluded by emboli or thrombi. 

The types of operative procedures assessed in this study are 
shown in the Table. It shows that 4.6% of the 1,810 procedures were 
found to have technical problems requiring immediate revision. In 
the 1,522 patients who underwent some type of bypass grafting, 
abnormalities requiring correction were discovered in 34 patients 
(2.2%). The highest incidence of problems was encountered in the 
patients follewing endarterectomy—48 of 288 (16.7%). 

The types of problems encountered varied, depending on the 
procedure employed. In patients having bypass grafts, there were 
four major ndings: (1) embolism or thrombosis in 19 patients 
(Fig 2); (2) graft torsion in six patients, all occurring in vein grafts 
(Fig 3); (3) stenosis of an anastomosis in six patients (Fig 4 and 5); 
and (4) the development of an intimal flap in three instances. 
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Fig 1.—Pillar of operating table is 2 m from center, permit- 
ting placement of long film changer beneath table encom- 
passing area from abdominal aorta to distal extremities. 








When endarterectomy was the procedure, there were two major 
problems encountered: incomplete removal of the diseased area in 
63% of the patients (Fig 6), or stenosis at some point of the 
involved segment in the remainder (Fig 7). 

In eases where embolectomy is required, it is possible to insure 
that complete removal by the use of Fogarty catheters has been 
accomplished. As Mavor et al* have shown, incomplete removal is 
often the explanation for secondary failure of embolectomy. 

In the early stages of this experience, we discovered, as had Dos 
Santos, that some defects observed were insignificant. In some 
cases, after endarterectomy, the arteriogram showed "spotted" 
areas that occurred when the dissection plane was through areas 
of calcification. Also, when the Vollmar? ring was used to carry out 
the endarterectomy, a spiral defect was often seen ‘Fig 8) that 
remained stable when restudied several days later (Fiz 9). Failure 
to recognize these false-positive results led to unnecessary explo- 
rations in 12% of cases early in the study. For the series of 82 cases 
in which defeets were discovered, five patients had to be returned 
to the operating theater, and in three of these cases, the operative 
arteriogram had been initially misread. 


COMMENT 


It is extremely important at the time of operation to 
verify the degree to which the occlusive problem has been 
successfully corrected. While reassuring, there is no doubt 
that a pulsating artery or bypass graft is not necessarily 
synonymous with patency. A variety of methods have been 
used to evaluate the immediate results of arterial surgery. 


Fig 2.—Embolic debris in dis- 
tal portion of vein graft and at 
distal anastomosis are dem- 
onstrated. 





Fig 3.—Torsion of vein graft 
was apparent at two separate 
sites. 


Fig 4.—Stenosis at point of insertion of left limb of bifurcation graft 
(arrow). 








Fig € —Demonstration of narrowing at distal anastomosis (arrew 
left) "as corrected by moving the graft to a more distal positon 
(arrow, right). 


Results of Intraoperative Angiograms in 1,810 Patients 


No. of No. (%) o 
Procedures Revis.ons 
B. ass 
emoropopliteal (or tibial) 
Saphenous vein 651 9 (1.3) 
Dacron 135 4 (2.9) 
&ortoiliac (or femoral) 683 18 (2.6) 
&xillofemoral 53 3 (35.6) 
Total 1,522 34 (2.2) 
T^-omboendarterectomy 
emoropopliteal 187 34 (13.2 
| &ortoiliac 101 14 (13.9) 
| Total 288 48 (15.7) 


Total 1,810 82 (4.5) 








Fig 6.—Residual debris within proximal endarterectomy segment 
before (lef and after (right) removal. 


Fig 8.—After ring endarterec- 
tomy, spiral defect (arrows) 
may occasionally be ob- 
served that is not signifi- 
cant. 


Fig 7.—Stenosis at point of 
termination of endarterecto- 
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P 
Fig 9.—Example of spiral defect seen immediately after endarter- 


ectomy (left, arrows) and as observéd by repeat angiography 15 
days later (right). 


These have been largely confined to some method of 
physiological assessment, such as measurements of blood 
pressure or blood flow or both and operative angiogra- 
phy. 

The physiological studies have included perioperative 
plethysmography,"'" skin temperature," the use of a 
sterile Doppler probe," scanning technetiim," and 
arterioscopy." There is little doubt that a successful recon- 


P will result in immediate improvement in the 


ressure-flow abnormalities that led to the performance of 
the procedure. Furthermore, it is clear that these methods 
will detect operative accidents when they are sufficient to 
result in continued high resistance to blood flow either in 
the reconstructed segment or in those arteries that consti- 
tute the runoff vessels. 

The major advantage of properly performed arteriog- 
raphy at operation is that it will permit detection of 
anatomic problems and their precise localization. However, 
the films must be of high quality and not requir2 excessive 
additional time for the entire process." The equipment 
and the technique described in this study were designed to 
provide optimum visualization at all levels of the circula- 
tion with only a few minutes of additional operating time. 
One exposure alone is often inadequate because of the 
difficulty in timing of the injection, and it is often not 
feasible to visualize the critical areas, which irclude both 
the reconstruction and the runoff arteries.^" There is 
lite doubt that biplane x-ray films would be of even 
greater value, but these are not possible at the present 
time. 
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There is evidence from published reports that technical 
problems occur quite frequently, ranging from 17.4% to 
27%,'"'* The time to detect the problem is during the 
procedure, and not during the postoperative period, where 
reoperation carries an increased risk to the patient. In the 
series of Renwick et al,5 for example, in 55 cases with 
arteriographic control, reoperation was not required in the 
first 14 days, as compared to ten patients in a comparable 
series without intraoperative arteriography. 

An important consideration is with regard to late 
patency rates with or without such an approach. It is clear 
that an answer to this question would be obtainable only if 
cases were randomized relative to correction of defects 
observed, an approach that is hardly justified. After three 
months, Renwick et al had a 91% patency rate in the 
arteriography group," as compared with 74.5% in the 
patients not evaluated by this technique. The authors do 
not have comparable, long-term follow-up studies, but it 
appears that immediate recognition and correctiom of ob- 
servable anatomic problems cannot help but improve the 
late patency rates. 
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Dilauzlid provides dosage 1I 
flexi lity: 1 mg, 2 mg, 3mg, 4 mg} — 
4 desege strengths to meet the Ñ 
wide sange of individual patient — 


tolerances 


Dilaudid keeps nausea, 
vorrising and drowsiness toa 
min mum 


Dilawlid acts rapidly Pm pain 


is ofen controlled for more 


than ave hours 


Dilauclid allows most patients 


to remain physically active 
anc zrert 


Dilaurlid is color coded. 
Easy identification : 
Eas» patient handling 


Dilazrlid is a single entity drug 


Descaption: Dilaudid is hydromerphone, a 
hydrcaesated ketone of morphine. 
indicatioms: For relief of moderate to severe pain. 
Contsaindications: Suspected increased 
intracraneal pressure; status asthmaticus. 
Warrang= May be habit forming'with a potential for 
addict>r equivalent to morphine in equi-analcesic 
doses Tcwerance may also occur. As veith all 
narcctze use in early pregnancy only when 
expeetec benefits outweigh risks. 
Adve =ffects: Nausea, vomiting, diarrhea, 
consitpa »on, anorexia and sommolence may occur 
ode cmn with appropriate dose selection. 
and Administration: Dosage must be 
E dato. The usual adult dose is 2 mg every 
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hydromorphone HC] Œ 


For the moderate to severe 
short-term pain you see every day. 


4-6 hours, as necessary, for moderate to moderately 
severe pain. For mor severe pain, 3-4 mg o: more 
every 4-6 hours, as r'ecessary, may be required. 
Treatment of Overdesage: If overdosage is tated 
within an hour emesis and gastric lavage should be 
attempted. Specia =tention should be giver to 
respiration and, if depression occurs, it may 5e 
antagonized by the ese of naloxone hydrochioride 
(Narcan™)—Endo, morphine hydrochloride — 
(Nalline*)—Merck. Sharp & Dohme or levallerphan 
tartrate (Lorfan™)—Pache, as recommendec by the 
manufacturer. Othersupportive measures should 
be applied when imescated. 

How Supplied Dilaudid HC! color coded tabiets 
(NOT FOR INJECTION) imprinted with K loge on 


one side and potency on other side as follows 
green—1 mg; orange—2 mg: pink—3 mg and 
yellow—4 mg. Available in: 1 mg—bottles of 100 
(NDC = 0044-1021-02), 2 mg—bottles of 100 (NDC 
= 0044-1022-02) and 500 (NDC = 0044-1022-03). 
3 mg—bottles of 100 (NDC = 0044-1023-02). 
4 mg—bottles of 100 (NDC = 0044-1024-02) and 
500 (NDC = 0044-1024-03). 
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ANAEROBIC INTRA-ABDOMINAL 





INFECTIONS: 


A MATTER OF MORBIDITY AND MORTALITY 


© 1977 The Upjohn Company 


Beware the breached bowel 


Today, it is recognized that a majority of postoperative 
wound infections of the gastrointestinal tract are 
caused by contamination of the operative wound by 
endogenous organisms. When the bowel is opened by 
trauma, disease, or Surgical manipulation, the 
organisms may gain access to the-wound. Often, z 
anaerobic fecal microorganisms are the cause of these 
infections. Even where visible spil.age of contaminated 
bowel contents does not occur, the rate of sepsis in 
"clean contaminated" wounds is three times 
higher than in wounds contamina ed only 
by bacterial fallout from the 
environment. 





fos 
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Summary Anaerobic fecal microorganisms are frequently implicated in the 


majority of postcperative abdominal wound infections. The major 


culprits are Bacteroi 


os fragilis, clostridia species, and anaerobic cocci. 


Intra-abdominal anaerobic sepsis characterized by peritonitis and abscess 
formation usually starts between the seventh and tenth postoperative days. These 
intra-abdominal infections are associated with a particularly high incidence of 
morbidity resulting in hospitalizatior of patients for periods of 21 days to 80 days. 
As part of the total management of serious intra-abdominal infections, successful 
antibiotic therapy should incorporate antibiotics indicated and effective against the 
anaerobic as well as the aerobic pa-Fogens that are present. 





The anaerobic trilogy 


In vistually all intra-abdominal 
infections, there is a recurring trilogy 
of anaerobes that are seen either 
singlar in combination, often mixed 
with aeobes. 

The*"rilogy is composed of 

Bactercides fragilis, clostridia 
| species, and anaerobic cocci, 
- . particuarly peptostreptocccci and 
—— peptococci. In studies, 8. fragilis has 
— . been isolated from 65% of intra- 
— abdomenal infections, clostridia in 
— 60%,a d anaerobic cocci in 32%. 


In sepsis, the seventh 
postoperative day 
can be significant 


The common weund 
infections caused by aerobic 
organisms typically develop 
£z Clinical signs 
around the 
» } tifth to seventh 
y postcperative 
“i LY day. Sepsis 
T caused by 
anaerobic micro- 
S occurs laterin the post- 
à: e period, usual y between 
the seventh and tenth days. An intra- 
abdom nal wound abscess that 
occurs weeks to several months 
postooeratively is almost always 
due teanaerobic microorganisms. 
often tceether with facultative 
bacteria. 


Clinical evidence 
of infection important 


The raere presence of aerobic or 
anaerobic bacteria in an operative 
- incisior is not synonymous with 
- Clinicalanfection. The differentiation 
— between bacterial contamination and 
















wound infect @ is a clinical decision. 
Evidence of waund sepsis includes 
wound tenderress that increases 
progressively in severity. Initially 
there is fever without spikes, but 
often spiking occurs in the afternoon 
or GER. returning to normal Dy . 
morning. I: is important to emp^asize 
that a positive anaerobic culture with- 
out clinica! sizas is not an infection. 


Clinical course 
of anaerobic infections 


The firstevent in an anaerobic 
intra-abdominal infection is either 
generalized or ocalized peritonitis. | 
If the patient st rvives early peritonitis, 
the usual progsession is walling off of 
the infection, and abscess formation. 
These collections of pus can be 
located intraperitoneally, retro- 
peritoneally, or within the viscera. 
Whether ir theearly peritonitis stage 
or in the later abscess stage, culture 
of purulent mecerial yields anaerobes 
in the majority 5f cases. In fact, 8096 
to 96% of intra. abdominal infections 
occurring with Dowel perforation 
have been repcrted to be associated 
with anaerobic bacteria. 


Unusually nigh incidence 
of morbidity 
and mortclity 


The highest incidence of anaerobic 
wound infection (usually B. fragilis 
and gram-negative organisms such 
as E. coli may both be isolated) follows 
resection cf the large bowel — 10% to 
15%. An infection rate of 5% to 10% 
may occur after surgical procedures 
involving the br iary tract and small 
intestine, whereas the rate following 
gastric or cuozenal surgery is some- 
what lower It should be borne in 
mind that these infection rates are 


for elective operations. However, in 
emergency surgery for perforated 
appendicitis, diverticulitis, or 
traumatic wounds of the intestine, 
the infection rate can approach 40%. 
Moreover, unusually long periods of 
morbidity are generally associated 
with intra-abdominal abscesses. 
Periods of hospitalization ranging 
from 21 days to 47 days for patients 
with intraperitoneal abscesses and 
57 days to 80 days for patients with 
retroperitoneal abscesses have been 
reported. Mortality rates have 
been reported to range from 2% for 
patients with abscesses complicating 
acute appendicitis to 10096 in 
patients with undrained hepatic, 
pancreatic, or retroperitoneal 
abscesses. 


The role of antibiotics 
in therapy 


Marked reduction in morbidity and 
mortality inanaerobic intra-abdominal 
infections is possible with earlier 
diagnosis, adequate surgical drain- 
age, and proper choice of antibiotics. 
Successful use of antibiotics in 
infections complicating intestinal 
surgery involves knowledge of the 
probable organisms likely to be 
found in various clinical settings, the 
susceptibility of these organisms to 
antibiotics, and the risk of the 
infection to the patient in any given 
set of circumstances. In general, 
antibiotic therapy for serious intra- 
abdominal infections, whether in the 
acute phase or in the chronic 
abscess stage, should include drugs 
to manage anaerobic bacteria as well 
as facultative and aerobic organisms. 

For information on one antibiotic 
to consider in treating serious intra- 
abdominal infections caused by 
infectious anaerobes, please turn 


the page. 
Upjohn 
















É 
| 1122 


= — == ES ERG 
"PPS ce VOCUM map E: WR i yi Zum qe " = F 


PTD, LF aA, et T ee 
a Sait) - M ^x" 1$ fA. Ve ee 


te ed i aeons 





Anaerobic activity: Cleocin* 
POs (clindamycin phosphate 
injection) has proved to be effec- 
tive in a variety of serious intra- 
abdominal infections caused by 
Susceptible anaerobic orga- 
nisms including gram-positive 
cocc!, and gram-positive and 
gram-negative bacilli. Specifi- 
Cally, the activity of clindamycin 
has been established in the fol- 
lowing conditions: septicemia; 
serious intra-abdominal infec- 
tions such as peritonitis and D 
intra-abdominal abscess; seri- Mee 
ous infections of the female pel- 
vis and genita! tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic 
cellulitis, and postsurgical 
vaginal cuff infection; serious 
lower respiratory tract infections 
such as empyema, anaerobic 
pneumonitis, and lung abscess: 
and serious skin and soft-tissue 
infections caused by susceptible 
Strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia? 

Since disc susceptibility testing with current methods 

is not reliable for anaerobes, in vitro dilution methods should 
be used to determine susceptibility to clindamycin. 
Also of value in serious aerobic gram-positive infections 
caused by susceptible streptococci, staphylococci, and 
pneumococci. The use of Cleocin POs in gram-positive infec- 
tions has been investigated both clinically and bacteriologi- 
cally. Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the physician 
should consider the nature of the infection and the suitability 
of less-toxic alternatives (e.g., erythromycin). 

Indications include: serious lower respiratory tract in- 
fections such as pneumonia caused by susceptible staphylo- 
cocci; serious soft-tissue infections such as deep abscesses 
and deep traumatic or surgical wound infections caused by 
susceptible staphylococci and streptococci; septicemia 
caused by susceptible staphylococci and streptococci; and 
acute hematogenous osteomyelitis caused by susceptible 
Staphylococci. In many instances, the evaluated cases 


* Clostridia are more resistant than most anaerobes to clindamycin. Some species. e B. 
C. sporogenes and C. tertium, are frequently resistant to clindamycin 











Therapeutic considerations... 


have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, 
the organisms proved suscepti- 
ble in vitro and were success- 
fully eradicated from the clinical 
lesions. e 
Other therapeutic considera- 
tions: 

l. Cleocin POs (clindamy- 
cin phosphate injection) is 
clinically effective in serious 
infections caused by penicillin- 
resistant or penicillinase-pro- 
ducing staphylococci. However, 
Staphylococcal strains resistant 
to clindamycin have been en- 
countered, anc susceptibility 
testing should be performed. 

2.Cleocin POs is useful in 
patients who are sensitive to 
penicillin. Clindamycin does not 
share antigenicity with the peni- 
cillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
serious anaphylactoid reactions 
require immediate emergency 
treatmert with epinephrine. Oxygen and intravenous corti- 
costeroics should also be administered as indicated. 

Thus, Cleocin POs can fill a need for both penicillin- 
sensitive patients and those with serious infections caused 
by penic lin-resistant staphylococci. 

As with all antibiotics, Cleocin POs should be used with 
caution in atopic patients. Clindamycin has demonstrated 
cross-antigenicity with lincomycin. 

Cleocin POs should be reserved for serious infections 
where less-toxic antimicrobial agents are inappropriate, as 
described in the Indications section of the brief summary on 
the following page. 


If significant diarrhea or colitis occurs during therapy, 
this antibiotic should be discontinued. (See WARNING 


box ard summary of prescribing information on follow- 
ing page.) 
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.. CLEOC'N* PHOSPHATE (clindamycin phosphate 
injection) Sterile Solution — For Intramuscular 
` end Intravenous Use. 





WARNING 


Climdamycin can cause severe colitis which 
mae enc fatally. Therefore, it should be re- - 
served for serious infections where less toxic 
antimicrobial agents are inappropriate, 
as described in the Indications Section. It 
Shauid not be used in patients with nonbac- 
.. ters! infections, such as most upper respiratory tract infec- 
_ tions. The colitis is usually characterized by severe, persistert 
dia teea and severe abdominal cramps and may beassoeiated 
wit the passage of blood and mucus. Endoscopic examine- 
tior. may reveal pseudomembranous colitis. 
Wen significant diarrhea occurs, the drug should be dis- 
- Cor™inued or, if necessary, continued only with close observe 
tiom of the patient. Large bowel endoscopy has besa 
recommended. 
Amtiperistaltic agents such as opiates and diphenoxylate 
sA atropine (Lomotil*) may prolong and/or worsen the co 
. ditian. 

















_ Dxarrhea. colitis, and pseudomembranous colitis have besa 
Observed to begin up tc several weeks following cessat on c^ 
therapy with clindamycin. 







Each m contains: 


clindamycin phosphate equivalent to.............0.cccecece eee eee 15C mg 
clindamycin zase 
SeA T o RORE s as abodes ote A a ko sd tert teen ed =meg 
"emn edeldte. 11. us red veas edt cod ces ed sta} 05&:mg 
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_ Of less soxic alternatives (e.g., erythromycin). 
Anae bes: Serious respiratory tract infections such as empyema, 
anaeroGic pneumonitis and lung abscess; serious skin and soft 
- tissue infections; septicemia; intra-abdominal infections suc as 
- peritonmis and intra-abdominal abscess (typically resulting from 
. anaeroBc organisms resident in the normal gastrointestinal tract); 
__ infecticns.of the female pelvis ard genital tract such as endometr tis, 
- nongorscoccal tubo-ovarian abscess, pelvic cellulitis and pestsurgi- 
— cal vagmai cuff infection. 
..— Strep?ococci: Serious respiratory tract infections; serious skin and 
.. softtissxe infections; septicemia. 
— . Staph*lecocci: Serious respiratory tract infections; serious skin 
MEO tissue infections; septicemia; acute hematogenous osto- 
— myelitis. 
 —. Pheumococci: Serious respiratory tract infections. 
- . Adjuretive Therapy: In the surgical treatment of chronic bone and 
= Joint infections due to susceptible organisms. Indicated surgical 


. procedures should be performed in conjunction with antibietic 
Gael, o Oo 

- . Bacteriologic studies should be pa ie to determine the caus- 
` ative organisms and their susceptibility to clindamycin. 

. Contraimdications: History of hypersensitivity to clindamycin or 
. lincomyein. pe. j 

_ Warnings: (See WARNING box.) Mild cases of colitis may respond to 
. drug discontinuance alone. Moderate to severe cases should be 
E ENNIO ply with fluid, electrolyte and protein supplemerta- 
. tionas imdicated. Systemic corticoids and corticoid retention 2nermas 
- may heip relieve tne colitis. Other causes of colitis should alsc be 
“Considered. —— j Tf | 

- . Acare'ui inquiry should be made concerning previous sensitivi-es 
. to drugs and other allergens. Antagonism has been demorstrased 
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_ STERILE SOLUTION — FOR INTSAMUSCULAR AND INTRAVENOUS USE | 
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TI (clindamycin phosphate injection, N.F.) 





^ $ 
P j : 
TS n (7 atm eT ETE f 
poll oO ce > » 
Rx t 2 ; 
" -o s 2 Y , 


i , 
"RR 


mme Er rd m x 


between clindamycin and erythromycin in De E 
cause of possible clinical significance, these two 
ve S not Wa cae concu rent Bee = 
sage in Pregnancy: Safety for use in pregnancy 
has not been established ER oe e 1 
Usage in Newborns and Infants: When clindamy- .. - 
cin. phosphate is BRL Let to newborns anc Es 
infants, appropriate monitoring of organ system .— .— 
functions is desirable. PNE LRL 
Nursing Mothers: Clindamycin has been re orted - 
to appear in breast milk in ranges of 07 to 38 









mcg/ml. Sal ah 
sage in Meningitis: Since clindamycin does not diffuse ade- - 5 


queo ite the cerebrospinal fluid, the drug should not be used in a 
meningitis. ewan 

SERIOUS 3NAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- M 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS i MI 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. pr. 
Precautions: Review of experience to date suggests that a subgroup = 
of older pono with associated severe illness may toleratediarrhea —. — 
less well. When clindamycin is indicated in these patients, they — es, 
should be carefully monitored for change in bowel frequency. Pre- ~ 
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scribe with caution in individuals with a history of gastrointestinal = = 


ae 


disease, paricularly colitis. Pd 

Do not insect Woven as an undiluted bolus; infuse as di- — — 
rected in package insert. Indicated surg cal procedures should be = 
performed n conjunction with therapy. Patients with very severe — — 


Ae 


renal disease and/or very severe hepatic disease accompanied by = 


E 


severe metsbolic aberrations should be dosed with caution and . : E 


serum clindamycin levels monitored during high dose therap 
Prescribe with caution in atopic individuals. During 
therapy, penodic liver and kidney function tests and blood counts |. 
should be performed. Use may resultinovergrowth of nonsusceptible — 
organisms, 2articularly “ad AA ab superinfection occur, adjust — 
therapy as clinical situation dictates. Clindamycin has been shown — 
to have neuromuscular blocking properties that may enhance the 


onda E 


action of other neuromuscular blocking agents. Use with caution in UE 


patients receiving such agents. _ : RETENE EN 
Adverse Reactions: Gastrointestinal: Abdominal pain, nausea, vomit- — 


ing and diarrhea. (See WARNING box.) Hypersensitivity Reactions: ~ 


Maculopapt iar rash and urticaria have been observed. Generalized =” 


mild to moderate morbilliform-like skin rashes are the most fre- 


quently reperted of all adverse reactions. Rare instancesof erythema = 


multiforme, some resembling Stevens-Johnson syndrome, have | 
been associated with clindamycin. A few cases of anaphylactoid ` 
reactions heve been reported. [f a hypersensitivity reaction occurs, — . 
the drug shuld be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be available for emergency 


treatment ofserious reactions. Liver: Jaundice and abnormalities in 


liver function tests have been observed during clindamycin therapy. _ 
Hemratopcoetic: Neutropenia, eosinophilia, agranulocytosis and 


thrombocytepenia have been reported; no direct etiologic relation- — 


ship to concurrent clindamycin therapy has been made. 








Local Rea-tions: Pain, induration and sterile abscess have been — E 
reported after intramuscular injection and thrombophlebitis after =~ 
intravenous infusion. Reactions can be minimized or avoided by = 
giving deep ntramuscular injections and avoiding prolonged use of ^ - — 
indwelling intravenous catheters. Á EA 
How Supplied: Available as sterile solution with each ml containing 
clindamycin phosphate equivalent to 150 mg clindamycin base. * 
Ampoulesof2Zand4ml. ^. -. t EE 

Caution: Federal law prohibits dispensing without prescription. E 

Foradditicnal product information see your Upjohn representative. E 
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* We describe a technique that facilitates excisional biopsy of 
the axillary lymph nodes. The arm is suspended anterior to the 
chest in an adducted position that displaces the pectoralis major 
muscle medially and positions the axillary lymph nodes immedi- 
ately deep to the hair-bearing area of the skin. This position 
permits biopsy of the lymph nodes with a relatively short incision 
and a minimum of dissection. 

(Arch Surg 112:1124, 1977) 


Toce biopsy of the axillary lymph nodes is often 
necessary for an accurate determination of the 
extent of malignant tumors. The technique used should 
facilitate removal of the lymph nodes with minimal trauma 
and have uncomplicated wound healing that will permit 
early institution of tumor treatment. Surprisingly, review 
of the English literature fails to reveal a detailed descrip- 
tion of a technique for axillary lymph node biopsy. 

Bailey,' in discussing the therapy of axillary abscess, 
mentions a positioning of the extremity for axillery lymph 
node biopsy that is the most prevalently used in surgical 
practice today. The patient lies supine, with the ipsilateral 
upper extremity abducted 90° and supported on an 
armboard. However, in this position, the axillary contents 
are nestled at the apex of a pyramid bounded by the 
brachial neurovascular bundle laterally, the caest wall 
medially, the pectoralis major muscle anteriorly, and the 
latissimus dorsi muscle posteriorly (Fig 1). Because of the 
deep recess thus produced, a generous incision is required 
to expose the lymph nodes and a relatively extensive and 
tedious dissection is required to remove the apizal lymph 
nodes. 

For several years, we have used a positioning of the 


Accepted for publication March 2, 1977. 
From the Surgery Branch, National Cancer Institute, National Institutes 
of Health, Bethesda, Md. 
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extremity that greatly facilitates exposure of the axillary 
lymph ncdes. The extremity is adducted across the chest, 
which displaces the pectoralis major muscle medially and 
superiorly. This maneuver shifts the lateral border of the 
pectoralis major muscle medial to the apex of the axilla and 
positions the apical axillary lymph nodes immediately deep 
to the hair-bearing area of the axillary skin (Fig 1). 

With -he patient in the supine position, the upper 
extremity is flexed 90° at the shoulder and adducted 30°; 
the forearm is pronated fully and flexed 100° at the elbow. 
The forearm is suspended in a small towel secured to an 
overheac anesthesia screen (Fig 2). 

Usuall;, a transverse incision is made. In patients for 
whom a mastectomy may be contemplated, the incision can 
be placed so as to conform to the orientation of the 
mastectcmy incision. In either instance, the incision is 
limited to the hair-bearing area of the axilla, which, with 
this posi ioning, directly overlies the axillary lymph nodes. 
The depth of dissection is thus minimized and only a 2- to 5- 
em incis-on is required for the operation. The area of the 
incision s infiltrated with local anesthesia and the skin is 
incised. The lymph node desired is grasped with a Babeock 
clamp and the soft tissue attachments are clamped and 
divided. All bleeding points are meticulously controlled to 
obviate 1ematoma formation. 

A two-layer closure of the skin should not be attempted, 
since it .ends to evert skin edges, and thus interfere with 
primary wound healing. The skin is closed with a single 
layer of 4-0 nylon vertical mattress sutures. A compression 
dressing tamponade is not used, since it is ineffective in 
the axilla. However, a soft rubber drain may be used for 12 
to 24 hoars if drainage of the wound is desired. 


Reference 
l. Bailes H: Emergency Surgery. Baltimore, Williams & Wilkins Co, 1972, 


e Reprint requests to Surgery Branch, National Cancer Institute, National 
aS Institutes of Health, Bethesda, MD 20014 (c/o Regina Gianini, Administra- 
tive Assistant). 
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Coronary-Subclavian Steal 


Derss 4. Tyras, MD, Hendrick B. Barner, MD 


-> S 


© Of 450 patients undergoing internal mammary artery grafts 
for comnary artery bypass, proximal subclavian artery stenosis 
. with reversal of flow im the internal mammary and vertebral 
arter es ("coronary-subclavian steal") subsequently develaped 
in two 2atients. Carotid-subclavian bypass successfully reestab- 
lished antegrade blood ‘low in the ipsilateral internal mammary 
and vertebral arteries in both patients. Arch aortography is 
indicated preoperatively in myocardial revascularization patients 
in t= presence of cerebrovascular symptoms, upper extremity 
bloed pressure gradients, and carotid or subclavian bruits. 
Showlc subclavian artery stenosis develop subsecuent to 
myecardial revascularization, carotid-subclavian or axil/ary-axil- 
lary bypass can effectively restore antegrade blood flow and 
reverse the coronary-sudclavian steal. 
(Area Surg 112:1125-1127, 1977) 


w-up studies of myocardial revascularization 
4L 3ctients continue to show favorable results with pedi- 
cled z-afts of the internal mammary artery.'? In a series 
of 5f patients undergoing internal mammary artery 
(IM&) to coronary artery bypass since January 1972, we 
have identified two instances of coronary-subclavian steal 
secaacary to occlusion of the proximal subclaviar artery 
and reversal of flow in the IMA. In 102 instances, both 
IMs were used; in ten, the right IMA was used, anc in 
338, the left. In 19 instances, the IMA was used as a free 
gra:. so that 533 IMAs were vulnerable to this Ete 
complication. 


REFORT OF CASES 


Car 1.—A 42-year-old man with progressive unstable angina 
underwent coronary arteriography on April 19, 1973, that demon- 
strated 98% stenosis of the right coronary artery and 60% stenosis 
of tas left anterior descending artery. On May 2, 1973, he 
underwent double coronary artery bypass grafting of tie rizht 
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IMA to tle right coronary artery and the left IMA to the left 
anterior d^scending artery. Flow data are listed in the Table. The 
postoperative course was uncomplicated, and coronary angiog- 
raphy on June 4, 1973, demonstrated patency of both grafts. 

The pat ent remained asymptomatic and free of angina. At the 
time of rowtine three-year follow-up examination, he was found to 
have a 40-mm Hg differential in systolic blood pressure between 
the right and left arms. No bruit was heard. Contrast studies of 
the aortic arch demonstrated 95% stenosis of the proximal left 
subclaviar artery, with filling of the distal subclavian artery via 
retrograde flow in the left IMA and vertebral arteries (Fig 1, left 
and rights On July 14, 1976, a left carotid artery-to-subclavian 
artery bypass was performed, using an 8-mm woven Dacron graft. 
Follow-up-angiography demonstrated antegrade filling of the left 
IMA and vertebral arteries and continued patency of the IM A-left 
anterior descending artery anastomosis (Fig 2). 

Case 2.-A 40-year-old man with a two-month history of 
nocturnal and rest angina underwent coronary arteriography on 
Aug 31, 1*73, showing 75% stenosis of the right coronary artery 
and 95% st-nosis of the left anterior descending artery. Because of 
diplopia, preoperative arch aortography was performed. This 
demonstrated 60% stenosis of the left subclavian artery, but no 
evidence €f subclavian steal on late x-ray films. There was no 
brachial bi»od pressure differential. On Oct 4, 1973, bilateral IMA 


Flow Data From Internal Mammary Artery (IMA) Grafts 














Patient 1 Patient 2 
Right IMA-right coronary artery 
Free ood flow, ml/min 120 228 
Mean arterial pressure, mm Hg 95 100 
Diameter, mm 2 2 
Basal low through completed 
graf, ml/min 65 50 
Reactive hyperemia, ml/min* 65 50 
Left IMAeft anterior descending artery 
Free Biood flow, ml/min 199 208 
Mean arterial pressure, mm Hg 100 100 
Diameter, mm 2 2 
Basal ‘low through completed 
grat. ml/min 50 80 






Reactive hyperemia, ml/min* 





*Blood flew through completed graft after ten-second occlusion. 
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Fig 1.—Left, Aortic arch study 1.5 seconds after injection of contrest medium showing left subclavian artery 


occlusion (bottom arrow) and retrograde filling of left internal mammary artery (arrows). Vertebral and 
subclavian arteries are not visualized. Richt, Same study as left, tut 2.5 seconds after injection of contrast 
medium, with delayed filling of left vertebral artery (top arrow), left subclavian artery (vertical arrow), and 
continued filling of left internal mammary artery (left arrows). 


grafts to the right coronary artery and left anterior descending 
artery were performed (see flow data in the Table). Poszoperative 
angiography on Nov 14, 1973, demonstrated patency of both 
grafts. 

At one-year follow-up, a 50-mm Hg gradient was noted between 
right and left arm systolic blood pressures. Angiography revealed 
99% left subclavian stenosis, with "steal" of retrograde flow 
through the left IMA and vertebral artery. This patient remained 
free of angina or cerebrovascular symptoms. On Jan 10, 1975, a left 
carotid artery-to-left subclavian artery saphenous vein graft was 
accomplished, with 270 ml/min flow measured through the graft. 
Subsequent angiography showed graft patency and no evidence of 
coronary or vertebral "steal." 


COMMENT 
Enthusiasm for use of the IMA in myocardial revascular- 
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ization has been based on concordance of graft to coronary 
size and high patency rates." We currently use the left 
IMA routinely for left anterior descending artery grafting, 
unless tie left anterior descending artery diameter 
exceeds that of the IMA by more than 0.5 mm, or IMA free 
blood flov is less than 50 ml/min. Late patency in the latest 
50 patiemts restudied has been 9995. Although isolated 
reports kave suggested an increased incidence of athero- 
sclerosis of the IMA in young hypertensive males with 
three-vessel coronary disease, adherence to the above 
criteria has resulted in only four instances (of 215 IMA 
grafts s.udied at one year postoperatively) of diffuse 
atheroscbrosis developing in the IMA” 

A review of the literature shows one report’ of left 
subclavian artery stenosis found 11 months after left IMA- 
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Fig 2.—Iransfemoral visualization of left carotid artery, wth filling 
of caretid-subclavian bypass (top arrow), subclavian arwery 
(center arrows), and left internal mammary artery (bottom 
arrows . 


eft arterior descending artery coronary artery bypass. 
‘This 5ztient had 50% stenosis of the left subclavian artery, 


witheu evidence of vertebral or coronary "steal." Carotid- 
subclawian artery bypass was successfully performed. 
These zuthors recommend preoperative aortic arch angieg- 
raphy # IMA bypass is considered. We would tend to use 
this ap»roach only if a significant pressure gradien- exists 
between the upper extremities, if cerebrovascular symp- 
toms ase present, or if a bruit is heard over the subclavian 
or caro-id arteries. Despite 60% subclavian artery stenosis 
founc preoperatively in our second patient, IMA free bleod 
flow at operation was 208 ml/min, and no evidence of 
coronary-subclavian steal was seen on the initial postoper- 
ative aagiogram. 

Neither anginal nor cerebral symptoms developed in 
either patients, despite upper extremity pressure g-a- 
dients ef 40 and 50 mm Hg. respectively. This is consistent 
with «f= reported finding of 6% asymptomatic patients cf a 
group cf 207 with angiographically proved subclavizn steal 


syndrome, This review suggests that systolic pressure 
gradients of 60 mm Hg or greater are more commonly seen 
in symptamatic patients, but other series describe similar 
cerebrovascular symptoms with systolic pressure gradients 
as low as 20 mm Hg." It is possible that symptoms were 
absent in-both of our patients because of minimal museular 
exercise «f their nondominant upper extremity. 

Both pztients underwent prophylactic carotid-subclavian 
artery brpass, with restoration of antegrade ipsilateral 
vertebralartery and IMA blood flow by follow-up arteriog- 


raphy. AEhough objections have been raised that brachial _ 
exercise may cause reduction of carotid flow distal to a - id ^ 
carotid-st bcelavian artery shunt,” other experimental" and 
clinical’ ebservations support the hemodynamic soundness _ 


of carotic-subclavian artery bypass. Still, there is consid- 
erable logic for the use of the axillary-axillary artery 
bypass inttreatment of the subclavian steal syndrome, thus 
avoiding he possibility of intraoperative stroke caused by 
manipula.ion of the carotid artery.” 

Even wath arteriographic assessment of the subclavian 
arteries prior to IMA-coronary artery bypass, this late 
complicat.on of coronary-subclavian steal will occasionally 
occur, but it is readily corrected with carotid-subelavian or 
axillary-axillary bypass. 
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before their time. 


Oophorectomy: frequent, severe hot flushes...drenching night sweats: the classic 
symptoms of the menopause years before their time. 

This is the predicament of many women in their late thirties or early forties 
undergoing oophorectomy: the classic symptoms, in their most acute form, overnight. 
And, unfortunately, surgical removal of the ovaries often precipitates symptoms 
which are more severe than those seen with the gradual decline of estrogen levels in a 
physiological menopause. 

For most women, prompt relief can begin within days of surgery with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.). PREMARIN can promptly restore 
adequate estrogen levels to control significant vasomotor symptomatology...tide the 
patient over the period of physiologic adjustment until symptoms kee 

And later, if long-standing estrogen deficiency results in atrophy of vaginal 
tissue, PREMARIN can provice specific, prompt relief of the vaginal dryness and 
irritation which can predispose to infection, dyspareunia and itching, by restoring the 
vaginal mucosa to a healthier, more normal state. 

PREMARIN. When significant menopausal symptoms appear overnight... 
or over time. 


surgical menopause... 
definitive treatment 
for definitive symptoms 


PREMARIN’ 


(CONJUGATED ESTROGENS 
TABLETS,U.S.P) ESTROGENS 


EXCLUSIVELY FROM 
NATURAL SOURCES 


For a summary of recent data on the postmenopausal 
administration of exogenous estrogens and associated risks, 
see Boxed Warning in Prescribing Information. 
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_ Although these changes are histologically benign, it is not known whether they are 
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fFor full prescribing information ge circular) — 
PREMARIN® Brand of Conjugate ogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increasec risk of en- 
dometnal cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'-* This risk was independent of the other known risk factors for en- 
dometnal cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight diferent areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last 
decade * The three case control studies reported that the risk of endometrial cancer in 
estrogen users was about 4.5 to 13.9 times greater than in nonusers. The “isk appears 
to:depend on both duration of treatment' and on estrogen dose? In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication should be discon- 
. tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
. tient should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered prelimina:y, one study 
‘suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration;? it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. Ir all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequat2 diagnostic 
measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" 2strogens at 
equiestrogenic doses  : 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of femaie sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an incr2ased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinar ly extremely 
rare$ This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 parcent) have 
been found to have vaginal adenosis;?- '? epithelial changes of the vagina and cervix. 


































precursors of malignancy Although similar data are nct available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital! heart defects and limb reduction 
defects.'3-'5 One case control study'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treat- 
ment. The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. In the past, female sex hormones have been used dur- 
ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
able evidence that estrogens are ineffective for these indications, and thare is no evi- 
dence from well controlled studies that progestogens are effective for these uses. If 
PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, she should be apprised of the potential risks to the fetus, and the advisability 
of pregnancy continuation. 

















DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 


contains a mixture of estrogens, obtained exclusively from natural sources, blended to 


represent the average composition of material derived from pregnant mares' urine. It con- 
lains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 
estradiol, equilenin, end. 17 a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the Nationa Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression, which 
might occur during menopause, and they should not be used to treat these conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been w dely used for 
the prevention of postpartum breast engorgement. controlled studies nave demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
peral thromboembolism associated with the use of large doses of estrogens.'9.?' 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 

ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final clessification of 
this indication requires further investigation. 





CONTRAINDICATIONS: Estrogens should not be used in women (or men: with any of the 


Ps ai conditions: 1. Known or suspected cancer of the breast except n appropriately 


Selectec patients being treated for metastatic disease. 2. Known or suspected estrogen- 


dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning). 


4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or tàromboembolic 


_ diserders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 


associated with previous estrogen use (except when used in treatment of breast or 


eke lls malignancy). 

NGS: At the oresent time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," altaough a recent 
study has raised this possibility.'* There is a need for caution in prescribirg estrogens for 
women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
disease, or abnorma! mammograms. A recent study has reported a 2- to 3-fold increase in 
the risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
estrogens." : 

Adverse effects of oral contraceptives may be expected at the larger dcses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
Shown that there is an increased risk of thrombosis in men receiving estrogans for prostatic 
cancer and women ‘or postpartum breast engorgement.'9-?? Users of ora contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.*3-39 Cases of retinal thrombosis, mesenteric thrombosis, and 
Optic neuritis have been reported in oral contraceptive users. '.3? An ircreased risk of 
postsurgery thromboembolic complications has also been reported in users of oral con- 
tives.33,34 |f feasible, estrogen should be discontinued at least 4 weeks before surg- 
ery of the type associated with an increased risk of thromboembolism, or curing periods of 
prolonged immobilization. Estrogens should not be used in persons with active throm- 
bophlebitis, thromboembolic disorders, or in persons with a history of such disorders in 


. association with estrogen use. They should be used with caution in patients with cerebral 
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pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 
has been reported in women taking estrogen-containing oral contraceptives. 38 Increased 
blood pressure may occur with use of estrogens in the menopause’ and blood pressure 
should be monitored with estrogen use. A worsening of glucose tolerance has been 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
patients with breast cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen. and pelvic organs, and should include a Papanicolau smear 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. * 

h. Increased serum triglyceride and phospholipid concentration 
As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy. in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment, in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma or melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of cor- 
neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

nou OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
emales. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals, 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days' duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of estrogen therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P). 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that wil! provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer—1 25 to 2.5 mg three times 
daily 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurnng 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U S P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1.000. No. B66 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each red 
tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
B68 —Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1 Ziel, H.K., et al: N. Engl. J. Med. 2931167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M. et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
AL. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P. ef al; N. Engl. J. Med. 
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Cerotid Embolization Presenting 
as Total Monocular Blindness 


Fi 


David Rosenthal, MS, MD: ATP Be MD; Tales Seletz. E 


e Biimdness suddenly developed in the right eye of a 55-year- T) cept for blindness of the right eye. No carotid bruits were present. 
old men. There had been no antecedent illness suggestive of ^ Funduscopic examination of the right eye revealed patchy edema 
cardiovascular disease. Funduscopic examination eight heurs of the superficial retinal layers and a cherry red fovea, due to 
later showed findings consistent with central retinal amery thrombosis of the central retinal artery (Fig 1). Ophthalmody- 
thrombosis. After an arteriogram showed an ulcerated plaque at — namometrv was not performed. A right temporal artery biopsy 
the bifarcation of the right common carotid artery, the patient un- __ specimen 5 owed no giant cell arteritis. A four-vessel arch arte- 
derwert thromboendarterectomy. The specimen contained ar ul- ^ riogram and a selective arteriogram of the right. carotid artery re- 
cer, presumably the nidus of an embolus to the central retinal . vealed a 25-cm ulcerated plaque at the level of the bifurcation of 
artery. The patient's vision did not recover. This case demon- — the common carotid artery (Fig 2). There was no other evidence of 
strates that, although it is rare, total monocular blindness may — extracranial or intracranial disease. An endarterectomy of the 
be ceused by a large embolus from a carotid artery ""— "a right carotid artery was performed to prevent further emboliza- 

(ArzF "€ 112: 1131-1133, 1977) Pe ze i tion. The plaque was calcific, with a discrete defect located in the 

xS. NU ME. Lx | central portion of the uleer. There was no evidence of intramural 
* We | /— hemorrhage nor loosely adherent debris (Fig. 3). Postoperatively, 
Meri: and symptoms resulting from embol: tc she the patient has been asymptomatic; however, as anticipated, vi- 
sentral retinal artery vary from a minimal defeet of E sion in the right eye has not returned. | 
the visual field to loss of sight. Total monocular blindness - aes ett 
from z single embolic episode is rare. The following ri rt ‘ l COMMENT 
gle ep e. g repo 

descrikes a previously asymptomatic patient with athero- The association between extracranial carotid arterial 
matous embolization cf the carotid artery whose sole mi- - disease and cerebral ischemia was first described by 
tial dod symptem was total monocular blindness. ~ Chiari’ i r 1905. It was not until 1945, when Flory’ de- 
| . REPORT OF A CASE LN | B. scribed emboli to small- and medium-sized arteries from 
USERS atheromatous plaques, that attention was directed toward 

A EE a man consulted his local ophthalmologist wita the the intern al carotid artery. Fisher, who seven years later 
munt pM ‘sudden and constant dark gray" blindness in the s documen ted emboli to the retinal vessels in patients un- 
right-e-e of eight hours' duration. His past medical history as 

| dergoing attacks of amaurosis fugax, was the first to rec- 


unremerkable. There was no previous history of cardiac disease, _ 
Blurred! vision, stroke, or neurologic symptoms suggesting tran- ognize the relationship of ipsilateral atheromatous disease 


sient is*hemic attacks. Physitul examination proved normal EX of the carotid ar tery as an etiologic agent in transient ce- 

. rebral and retinal ischemic attacks. | 

d fiae A publication Dec 6, 1916. 5 A The most frequent site of a large embolic obstruction is 
From zhe Department of Surgery, Tufts University School of Mecisine, imn the region of the lamina cribrosa, where the ophthalmic 

Boston Drs Rosenthal and Cossman), and the Newton Wellesley Hose tal, Ea artery becomes narrowed as it enters the eye. If an em- 

ecm ower Falls; Meg (Dr Salot. bolus lodges here permanently, arterial supply to the ret- 


Repri-t requests to New England Medical Center Hospital, 171 = IS | : A ! ya^ i 
Ave, Eoston, MA 02111 (Dr Rosenthal). | ina is oceluded and blindness is total.* If it is rapidly lysed 
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Fig 1.—Representative funduscopic view of central retinal artery 
occlusion with patchy edema of superficial retinal layers and 
cherry red fovea. 








Fig 2.—Aortic arch arteriogram showing 2.5-cm ulcerated plaque 
at bifurcation of common carotid artery. 


or fragmented and the smaller fragments are passed fur- 
ther along the arterial tree, transient visual symptoms are 
followed by complete recovery. 

Retinal emboli composed of platelet-fibrin eggregates 
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Fig 3.—Calcific ulcerated common carotid artery plaque. Note 
discrete defect located in central portion of ulcer. 





Fig 4.—Representative fluorescein arteriogram demonstrating 
central retinal artery occlusion. Delayed filling of retinal arterioles 
is via choroidal vessels, which bifurcate proximal to point of 
obstruction. 


may be recognized under funduscopic examination as 
white, nonrefractive plaques. Cholesterol emboli occur 
more frequently and are seen as orange, yellow, or copper- 
colored refractive intraluminal crystals. Occlusion of 
small individual retinal vessels by small emboli or embolic 
fragments produces the partial field defects commonly de- 
scribed by patients. The repetitive transient component of 
amaurosis fugax is best explained by this showering of 
emboli from carotid atheromata.* By contrast, a nonocclu- 
sive cause such as vasospasm, with subsequent decreased 
blood flow to the eye, provides a tenuous explanation for 
these repetitive attacks, as ocular vessels are among the 
most unreactive in the body to pressure and humoral in- 
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fluences.’ Systemic hypotension causing diminished bleod 
flow =c the eye does not explain the symptoms of amauro- 
sis tugax, for these attacks are known to occur without 
antecedent hypotension. 

Nenatheromatous causes must be considered in the 
cause ef sudden, transient, or permanent blindness. The 
differeatial diagnoses in these patients may include vaso- 
spastic (eg, Raynaud) disease, infections (eg, giant cell ar- 
terius, or occlusive diseases (eg, tumor of the v:saal 
tractsy** The cause ef transient, repetitive attacks is 
based, therefore, on an embolic event capable of rapidly 
chamging focal, cerebral, or retinal blood flow. The loeal- 
ized stenosis of the internal carotid artery at its origin 
and emboli (either platelet-fibrin aggregates or choles- 
terc! e7ystals) from atheromatous ulcerating plaques give 
rise zc repetitive, transient, cerebral, or retinal ischemic 
attacks. 

Nem nvasive diagnostic modes used in the evaluation of 
mone@ilar blindness in the previously asymptomatic »a- 
tient should include careful funduscopic eva uation, 
oph-3zlmodynamometry, and ocular plethysmogrephy. If 
these suggest emboli as the cause, a four-vessel areh arte- 
riogram with fluorescein arteriography is indicated (Fig 
4). Pleorescein arteriograms are obtained by irjectng 
fluorseein dye into an antecubital vein. After ten sec- 
onds mapid-sequence photographs of the fundus are taken 
with special barrier lenses. These photographs demon- 
strate the structure and flow patterns of the fundic ves- 
sels. With this technique, occlusion of fundic vessels may 
be demonstrated. 


After the onset of blindness, any benefit from treat- 
ment must be undertaken within one hour, especially in 
cases of central retinal artery occlusion." An effort should 
be made to restore blood flow through the obstructed ar- 
tery by vigorous massage of the eyeball. If vision does not 
return, anterior eye chamber paracentesis (by an ophthal- 
mologist). followed by a rapid-acting vasodilator, may en- 
able smal! emboli to be passed to a smaller arterial branch, 
thus restering circulation to the majority of the retina." 
If treatment is delayed more than one hour, vision will be 
permanently impaired. 

This case illustrates the significance of plaque morphol- 
ogy on the development of either amaurosis fugax or ir- 
reversible monocular blindness. Small recurrent emboli 
from an extracranial ulcerated plaque may lead to amauro- 
sis fugax. while a larger embolic fragment from a calcific 
plaque to the central retinal artery may cause total blind- 
ness. 

The surgical specimen in this case implicates a large 
single embolus to the central retinal artery that caused 
permanent monocular blindness in a previously asympto- 
matic patient. The physician should consider in his differ- 
ential diagnosis of sudden blindness the possibility of ca- 
rotid artery embolization. If an ulcerative plaque of the 
carotid artery is identified, carotid endarterectomy is rec- 
ommended, not to restore vision, but to prevent possible 
stroke. 


Ralph Deterling, Jr, MD, and Thomas F. O'Donnell, Jr, MD, provided edi- 
torial assistance. Figures 1 and 4 were provided by Clement L. Trempe, 
MD, Massachusetts Eye and Ear Infirmary, Boston. 
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It takes a special kind of 
analgesic to meet the need. 
Talwin 50 mg. has what it takes: 


Tolerance to its analgesic 
effect has been reported 
only rarely. 


Potency in the codeine 
por — analgesia equivalent 
to 60 mg. codeine. 


THE LOGICAL ALTERNATIVE 

TO OPIATES FOR RELIEF OF 
PERSISTENT PAIN OF MODERATE 
TO SEVERE INTENSITY 


Talwin HC150me 


equivalent to 50 mg. base 


pentazocine HCI" 
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See next page for important product information including 
warnings. precautions, adverse reactions, and patient selection. 
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pentazocine HCl 


Please consult full prescribing information before prescrib:ng. A 
summary follows: 


Talwin HCI is intended for the relief of moderate to severe pain. One 
50 mg. tablet appears equivalent in analgesic effect to 60 mg. (1 gr.) of 
codeine. Talwin is a weak narcotic antagonist with sedative activity. 


Contraindication 

Hypersensitivity to pentazocine. 

Warnings 

Drug Dependence. There have been instances of psychological and 
physical dependence on parenteral Talwin in patients with a history of 
drug abuse and, rarely, in patients without such a history. Abrupt 
discontinuance following the extended use of parenteral Talwia has 
resulted in withdrawal symptoms. There have been a few reports of 
dependence and of withdrawal symptoms with orally administered Talwin. 
Patients with a history of drug dependence should be under close 
supervision while receiving Ta!win orally. 

In prescribing Talwin for chronic use, the physician should take 
precautions to avoid increases in dose by the patient and to prevent the 
use of the drug in anticipation of pain rather than for the relief of pain. 


Head Injury and Increased Intracranial Pressure. Talwin may elevate 
cerebrospinal fluid pressure. This may be markedly exaggerated in the 
presence of head injury, intracranial lesions and a preexisting ncrease in 
intracranial pressure. Talwin may obscure the clinical course cf patients 
with head injuries. Talwin should be used with extreme caution in such 
patients and only if its use is deemed essential. 


Usage in Pregnancy. Although no teratogenic or embryotoxic effects have 
been reported in animals, Talwin HCI should be administered to pregnant 
patients (other than labor) only when potential benefits outweigh possible 
hazards; and cautiously in labor of women delivering prematu-ely. 


Acute CNS Manifestations. In therapeutic dosage, rarely, transient 
hallucinations, disorientation, and confusion may occur. Observe such 
patients carefully and check vital signs. Use caution if the druz is 
reinstituted. 


Usage in Children. Not presently recommended under 12. 


Ambulatory Patients. Since sedation, dizziness, and occasionzl euphoria 
have been noted, ambulatory patients should be warned not to operate 
machinery, drive cars, or unnecessarily expose themselves to hazards. 


Precautions 

Oral Talwin has been rarely reported to cause respiratory depression. It 
should be used with caution in patients with respiratory depression, 
severely limited respiratory reserve, bronchospasm, cyanosis, renal or 
hepatic dysfunction, convulsive disorders and those about to undergo 
biliary surgery. As with all drugs, use with caution in patients with 
myocardial infarction who have nausea or vomiting. Patients previously 





OF MODERATE TO 
SEVERE INTENSITY 


8 Potency in the codeine range — 
analgesia equivalent to 60 mg. 
codeine 





B A low risk of tolerance — has been 
reported only rarely 


B Patients with chronic pain receiv- 
ing Talwin 50 mg. for prolonged 
periods rarely experience with- 
drawal reactions when the drug is 
abruptly stopped: There have been 
a few reports of dependence and of 
withdrawal symptoms with orally 


8 administered Talwin. Patients with 
® THE LOGICAL a history of drug dependence should 
ALTERNATIVE TO be under close supervision while 
HC] Ome OPIATES FOR RELIEF ”řeceiving Talwin orally " 
OF PERSISTENT PAIN m Significant abnormalities of liver 


and kidney function have not been 
reported — even after extended use 


given narcotics, including methadone, may experience withdrawal 
symptoms after receiving Talwin. 

Adverse Reactions 

Reactions reported after oral administration of Talwin include 
gastrointestinal: nausea, vomiting; infrequently constipation; and rarely 
abdominal distress, anorexia, diarrhea. CNS effects: dizziness, 
lightheadedness, sedation, euphoria, headache; infrequently weakness, 
disturbed dreams, insomnia, syncope, visual blurring and focusing 
difficulty, hallucinations; and rarely tremor, irritability, excitement, 
tinnitus. Autonomic: sweating; infrequently flushing; and rarely chills. 
Allergic: infrequently rash; and rarely urticaria, edema of the face. 
Cardiovascular: infrequently decrease in blood pressure, tachycardia. 
Hematologic: rarely depression of white blood cells (especially 
granulocytes), which is usually reversible, moderate transient 
eosinophilia. Other: rarely respiratory depression, urinary retention, 
paresthesia, toxic epidermal necrolysis. 

Dosage and Administration 

Adults: The usual initial adult dose is 1 tablet (50 mg.) every three or 
four hours. This may be increased to 2 tablets (100 mg.) when needed. 
Total daily dosage should not exceed 600 mg. Tolerance is rare. Abrupt 
discontinuance following chronic use has rarely caused withdrawal 
symptoms. Talwin is not subject to narcotic controls. 

Overdosage 

Oxygen, parenteral naloxone, intravenous fluids, vasopressors, assisted or 
controlled ventilation, and other supportive measures should be employed 
as indicated. 


F Winthrop Laboratories 
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Gray-Seale Ultrasound 


Jtility Preoperatively and Postoperstively in a Patient With Obstructive Jaundice 


Stephen H. Robinson, MD; David 3. Hzyt, MD; Benedict Reynolds, MD; Harshad Patel, MD 


® We present a case of obstructing calculi of the common bile 
duct diagnosed by ultrasonography. Postoperatively, a sterile 
absce-s due to bile leakage at the distal common bile duct 
deveicmed, and was also diagnosed by ultrasound Ultasomog- 
raphy was useful in following the course of clearing o: the bile 
collection. Preoperative ultrasound evaluation of the jaundiced 
patien should be followed by postoperative sonography, espe- 
cially F complications occur. 

(Arca Surg 112:1137-7138, 1977) 


~asound evaluation cf the jaundiced patient 5 useful 
in the noninvasive work-up of obstructive anc norob- 
struet-ve jaundice. Perlmutter and Goldberg' repertee on 
44 pacients with jaundice, in whom the diagrosis of 
obstruztion was made in 16 cases by preoperative ura- 
sonsz-aphy. Distention of the common bile duct to grester 
tham € mm is usually required for diagnosis. 
Al»xing the surgeon to the presence of a calculus in the 
commen bile duct, especially when pancreatic carcinoma or 


Aceoyed for publication Dec 31, 1976. 


From the Department of Radiology, Misericordia Hospita Medical 
Center, 3ronx, NY. 

Reprint requests to Department of Radiology, Misericordia Hespital 
Medal Center, 600 E 233rd St, Bronx, NY 10466 (Dr Robinson). 


pancreat tis is suspected, can be of great benefit."* In 
addition, the anatomic landmarks are established preoper- 
atively, if postoperative ultrasound examination is to be 
used. 

In this ease, a stone in the common bile duct was 
diagnosed preoperatively by ultrasound. A radionuclide 
hepatic scintigram had suggested a defect in the porta 
hepatis region, and the possibility of carcinoma of the 
pancreas with metastases had been considered before the 
sonogram. Postoperatively, ultrasound studies were useful 
in diagnosing a sterile abscess and in following the course 
of improvement. 


REPORT OF A CASE 


A 74-year-old woman had a one-week history of epigastric pain 
and increasing jaundice. A firm, nontender, globular, subhepatic 
mass that moved with respiration was palpated. Laboratory 
studies revealed the following levels: total bilirubin, 15 mg/100 ml; 
direct bilirabin, 0 mg/100 ml; alkaline phosphatase, 449 units/liter; 
SGOT, 39 units/liter; and a positive urine urobilinogen in a 
undiluted specimen. Radionuclide hepatic scintigraphy revealed a 
porta hepetis lesion. At this point, the clinical impression was 
carcinoma of the pancreas. A preoperative gray-scale ultrasound 
B-mode scan performed with a 2.25 MHz, 10-cm internally foeused 
scanning transducer showed a Courvoisier gallbladder with gall- 


= 1.—Left, Longitudinal sonogram at 6 cm to right of midline. (H points teward head of patient, F, toward foot of patient; A 
reicates anterior abdominal wall of patient). Demonstration of severely distended gallbladder with gallstones (closed black 
arrows). Note acoustical shadowing behind stones, which are in most dependent portion of gallbladder. Right, Longitudinal 
scan 3 cm to right of midline. Distended common bile cuct is seen. Arrow indicates large stone in duct. 
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Fig 2.—Longitudinal scan 4 cm to right of midline. This examina- 
tion was done 12 days postoperatively. Common bile duct was still 
distended. Sonolucent collection at distal end was thought to be a 
sterile abscess (arrow). 


stones and a large stone in the distended common bile duct. (Fig 
1). 

At surgery, the gallbladder was distended with multiple stones 
and was removed. The cystic duct was dilated with a stone at the 
junction of the cystic and common bile ducts. The common bile 
duct was distended and multiple stones were present within it. 
There was a single stone in the common bile duct impacted at the 
ampulla of Vater. The pancreas was normal. 

Two days postoperatively, the patient accidentally pulled out 
her T tube. Attempts to introduce a catheter failed. She was 
started on antibiotic therapy. Four days later, a spiking fever 
developed and she became increasingly icteric. Chest roentgeno- 
gram showed elevation of the right hemidiaphragm, with plate- 
like atelectasis at the right base. A second sonogram (Fig 2) 
performed 12 days postoperatively again demonstrated the 
distended common bile duct with a sonolucent colleczion at its 
distal portion. A diagnosis of fluid collection possibly representing 
a sterile abscess was made. 

At this time, the site of the Penrose drain was successfully 
probed and about 1,000 ml of dark-green colored fluid was drained. 
The patient's fever dropped and icterus diminished. A follow-up 
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Fig 3.—Longitudinal scan 6 cm to right of midline. This examina- 
tion, done 29 days postoperatively, demonstrates resolution of 
sterile abscess. There is slow return of common bile quct to 
normal size (arrow). 


sonogram 29 days postoperatively (Fig 3) suggested resolution of 
the sterile abscess. 


COMMENT 


Gray-scale ultrasound is of particular value in examining 
jaundiced patients in whom the etiology cannot be estab- 
lished by other noninvasive studies. The postoperative 
evaluation of the biliary tree is facilitated by comparison 
with the preoperative study. The preoperative study acts 
as a baseline for determining normal anatomy prior to 
surgical intervention and consequent distortion. It also 
establishes landmarks that may prove of value in diag- 
nosing abnormal postoperative changes. 

All patients with jaundice who are scheduled for surgery 
should have ultrasonography performed. Strong considera- 
tion should also be given to the use of sonography postop- 
eratively, especially if the patient's recovery is compli- 
cated. 
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Invited Editorial Comment 


This_case report nicely illustrates the utility of B-scan ultra- 
sound in the preoperative evaluation of a patient with jaundice, 
and its utility in the management of postoperative complications. 
Although not always successful in delineating the common bile 
duct, it is very frequently possible to delineate dilated intrahepatic 
biliary radicles pointing to an obstructive etiology of the jaundice. 
Furthermore, the gallbladder can in a great majority of instances 
be imaged, and the presence or absence of gallstones ascertained. 
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If a pancreatic mass is present and is of sufficient size, this too can 
usually be imaged. If a fluid collection is suspected on a basis of an 
ultrasound scan, ultrasonically guided fine-needle aspiration to 
confirm its presence can be carried out and bacteriological studies 
obtained. | 
EDWARD H. SuiTH, MD 
Boston 
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Management Guided by Endoscopic Retrograde Cholangiopancreatography 


Daniel Paloyan, MD; David Simonowitz, MD; Michael Blackstone, MD 


è A »atient with a persistent external pancreatic fistula was 
studiec by endoscopic cholengiopancreatography (ERCP). The 
ERCP demonstrated the probable site of the fistula and a h»gh- 
grade, main pancreatic ductal stricture. This infermation 
prompted early, successful surgical correction of the pancreatic 
fistula 5y drainage into a Roux-en-Y jejunal loop. 

(Arce Surg 112:1139-1140, 1977) 


_ fistulas may follow a variety of surg cal 
procedures, including external drainage of pancreatic 
abseesses or cysts, enucleation of islet-cell tumors. or 
followmg pancreatic resection. The majority of pancreatic 
fistuka= will close spontaneously with appropriate conser- 
vative therapy.’ Nevertheless, in the 8% to 10% of patients 
in whem a pancreatie fistula persists, there may be a 
tendercy for the physician to procrastinate, hoping taat 
the fs ula will close spontaneously, even if severa. weeks 
have ecapsed from the time that the fistula developed. 

Recently, with the refinement of the technique cf endo- 
scopi? ~etrograde cholangiopancreatography (ERC), ana- 
tomiea aspects of pancreatic and biliary ductal disorders 
are beng identified nonoperatively.*^ Faced with a persis- 
tent pancreatic fistula in a patient after several weeks of 
conservative therapy, we performed an ERCP on our 
patien . This study identified a stricture of th» main 
pancreatic duct and the probable site of the fistula. Togeth- 
er, these findings not only demonstrated the necessity for 
surgiel intervention, but guided the selection of the 
operzt ve procedure. 


REPORT OF A CASE 


A 5aear-old woman was admitted to the hospital for an attack 
of acat> pancreatitis due to gallstones. She was treated with 
intrave sous fluids and nasogastric suction for five days. Because 
of inereasing abdominal pain and tenderness, she underwent 
surgica exploration on the fifth day after admission. An acate 
pseudocyst in the head of the pancreas was drained extermally and 
a choe-ystectomy was performed. Subsequently, a pancreatic 
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abscess developed, and the patient underwent drainage of the 
abscess on the 21st day after admission. At the time of drainage of 
the abscess, a gastrostomy and feeding jejunostomy were also 
performed. 

During the next few days, although the patient's condition 
rapidly improved, a pancreatic fistula developed through the 
abscess drain site. The pancreatic fistula output over a 24-hour 
period ranged from 200 to 500 ml daily. Three weeks after 
development of the fistula, a catheter was introduced into the 
fistula traet and a contrast study was attempted. There was no 
definite visualization of the pancreatic duct. 

Five weeks after the onset of the fistula, which persisted 
without diminution in output, an ERCP was obtained (Fig 1). This 
demonstrated an abrupt stricture of the main pancreatic duct 
within 5 cm of the ampulla of Vater; the study also suggested that 
the fistula originated from a point immediately distal to this 
stricture. However, in addition to identifying the most probable 
site of the ‘istula, the demonstration of a nearly complete stricture 
of the main pancreatic duct demonstrated the futility of continued 
conservative management, as it seemed unlikely that a pancreatic 
fistula invelving the main pancreatic duct with a proximal stric- 
ture would close spontaneously. 

Six weexs after the development of the fistula, the patient 
underwent reexploration and the fistulous tract was dissected 
down to the junction of the head and body of the pancreas. At this 
point, the spen, distal main pancreatic duct was identified as the 
source of the fistula and this was confirmed by operative panerea- 
tography. -n view of the large amount of pancreas involved if a 
resection were performed and the relative ease of draining the 
fistula inte a Roux-en-Y jejunal loop, the latter procedure was 
selected, and the patient had an uneventful post operative course. 
She was discharged with no drainage two weeks after the 
operation. À year and a half postoperatively, the patient remains 
well and has not had any recurrence of pancreatitis. 


COMMENT 


Decisions with regard to the management of persistent 
pancreatie fistulae may be difficult. Persistence of a 
pancreatie fistula after several weeks of conservative 
management or continued drainage of a substantial 
amount ef pancreatic juice from the fistula site are 
regarded as indications for surgical correction of the 
fistula. This is based on the fact that the majority of 
pancreatic fistulas will close spontaneously within a few 
weeks. Nevertheless, with the introduction of ERCP, it 
seems to us that the use of ERCP in patients with 
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persistent pancreatic fistulas might offer several advan- 
tages. If the study is successful, not only may the site of 
the fistula be demonstrated or its probable origin identi- 
fied, but, based on the nature of the fistula, a rational 
decision ean be made regarding the likelihood of sponta- 
neous closure. If the fistula involves secondary or tertiary 
pancreatic ducts and the main pancreatic duct is normal, 
such a fistula might be expected to close spontaneously. On 
the other hand, if the main pancreatic duct is invclved or if 
there are abnormalities of the pancreatice duct, such as a 
proximal stricture, surgical intervention would seem 
unavoidable. 

Our patient with a persistent pancreatic fistula was 
aided by the use of ERCP. The finding of a proximal main 
pancreatic duct stricture influenced us to proceed directly 
with surgical correction of the fistula. This important 
information also aided in the selection of an appropriate 





Endoscopic retrograde cholangiopancreatogram demonstrating stricture of main pancreatic duct (arrow). 


surgical procedure. 

Bohlman et al^ recently reported on a patient with a pan- 
creaticocolonic fistula that was also identified with the aid 
of ERCF. In a patient with pancreatic ascites, Ward et al’ 
demonstrated a pancreaticoperitoneal fistula, accounting 
for the patient’s ascites. It would seem reasonable to add a 
chronic oancreatie fistula to the list of indications for 
ERCP, although the benefits of ERCP must in each 
instance be weighed against the potential complications, 
including sepsis and recurrent pancreatitis. There are 
situatiors, of course, when an ERCP cannot be performed 
for techr ical reasons, such as in a patient with a Billroth II 
gastroje unostomy. In other instances, the origin and 
nature of the fistula will be obvious without resorting to 
ERCP. 


This stucy was supported in part by the Louis Block Fund and the E. F. 
Andrews Foundation. 
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In the immunosuppressed Patient. 
usual clinical signs and symptoms 
of infection may be missing or 

not clear. Hence, diagnosis and 
initiation of proper therapy 
become most urgent. 


An initial loading dose of 1to 2 Gm. 
of Keflin may be given regardless 
of the patient's renal status. 
Patients with impaired renal 
function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 
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*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
| staphylococci (both penicillinase and 
i nonpenicillinase-producing), group A 





beta-hemolytic streptococci, Escherichia 15 30 a NAR 90 120 
coli, Proteus mirabilis, and Klebsiella. 
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k t Administered to ten patients over a thirty-minute period. summary of prescribing information. 
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Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections* Therefore, when you suspect that 
the pathogen involved is one of the susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administerec 
to infants and o patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

It is contraindicated in persons whc have shown hyper- 
sensitivity :o cephalosporin antibiotics. 


* Skin and soft-tissue infections, including peritonitis. caused by susceptible strains 


of staphylococci (both penicillinase and nonpenicilinase-producing). group = 
beta-hemolytic streptococci. Esch. coli, Pr. mirabilis, and Klebsiella 
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Brief Summary. i 
Consult the package literature for 

prescribing information. 

Indications: Keflin™ (cephalothin sodium, 

Lilly), Neutral. for Injection. is indicated for the 

treatment of serious infections caused by 

susceptible strains of the designated micro- 

organisms in the diseases listed below: 

Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing). 
group A beta-hemolytic streptococci, 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 

to cephalospor ns. 

Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL T7 
INQUIRY SHOULD BE MADE CONCERN- 4 
ING PREVIOUS HYPERSENSITIVITY 

REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
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PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES 

There is some evidence of partial cross- 
allergenicity of ihe penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape* (urine sugar analysis paper. Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported [111475S] 


Additional information available to the 
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Brief Clinical Note 


Multiple Lipomas 


of the Ileum With Volvulus 


Kunihiko Ueda, MD; Akira Kitagawa, MD; Yoshizumi Oka, MD; Kazuyasu Nakao, MD 


e We describe a patient with symptomatic multiple lipomas 
with volvulus. He complained of gradually increased abdominal 
pain and distention. Preoperative roentgenograms showed many 
rounded filling defects of the small intestine. Operation was 
performed to reduce intestinal obstruction and ileal resection 
was performed. The dilated ileum was rotated 720? clockwise 
and it contained 115 submucosal and 26 subserosal lipomas. 
Histologically, the lipomas were benign and consisted of well- 
developed fat tissue. The patient's postoperative course was 
satisfactory, and neither residual lipoma nor recurrence were 
found at barium enema examination two years after cperation. 

(Arch Surg 112:1144-1145, 1977) 


T are the most common benign tumors of the 
small intestine, but they are usually asymptomatic. 
However, they can cause gastrointestinal bleeding, and in 
certain instances can result in intussusceptior. Simple 
lipomas of the small intestine are reported by some 
authors, but multiple symptomatic lipomas below the duo- 
denum are rare in the literature. This report dezls with a 
patient who had an unusually large number of lipomas 
localized in a segment of distal ileum. 


REPORT OF A CASE 


A 25-year-old man was admitted to the Osaka (Japan) Police- 
man's Hospital on June 5, 1974, with the chief complaint of 
abdominal pain of three weeks' duration. The pain was unrelated 
to eating and was severe and gradually increased in the lower part 
of the abdomen. Results from laboratory studies, including hema- 
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Fig z.—Resected specimen. Upper half is opened and shows 
inta. minal lipomas. 


tology,serology, and urinalysis, were unremarkable. Roentgeno- 
graphi« examination of the esophagus, stomach, and colon showed 
no atnermalities. However, tae lower part of the small ntescine 
was memderately dilated, remarkably distinct from the normal 
segmert, and many rounded filling defects were observed Fig 
1.) 

The »atient complained of severe abdominal pain and disen- 
tion, wth nausea and vomiting, so that on July 4, 1974, explora-ory 
opereton was performed to reduce the intestinal obstruetion An 
epigss"ric midline incision was made; ascites was not found, out, 
surpris ngly, the dilated #eum was found just beneath the incision 
wound and contained many pure yellow subserosal lipomas. The 
term nal end of the ileum was normal to a point 50 cm preximal to 
the eeceeal valve. An ileal resection was made about 100 em in 
length completely involving the dilated portion, and an end-to-end 
anastomosis carried out. Exploring the peritoneal cavity, thesame 
pathelegical findings were not found on the other organs. 

T x2 resected ileal segmen= contained 115 submucosal and 26 
subseresal lipomas (Fig 2). Histologically, the lipomas corsisted of 
well-developed fat cells and the surfaces were completely covered 
by maeosa (Fig 3). Fat cells were of the adult type, and malignant 
degeneration was not found. The muscle layer of the smell lipoma 
wasmo- obviously affected, but in the larger lipoma, this layer was 
thieczemed, and in some specimens it had completely diseppeared. 
As shown in Fig 4, many intraluminal lipomas in various sizes 
were remarkably recognized by means of low-voltage roentgeno- 
grapni examination of the resected specimen. 
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Fig 3.—Lew-power picture reveals lobulated lipoma completely 
covered by atrophic mucosa. 





Fig 4.—Low-voltage roentgenographic view of resected speci- 
men, expanded by room air. Intraluminal lipomas are well recog- 
nized. 


COMMENT 


Symptomatic multiple lipomatosis of the small intestine 
are very rare.'? Findley and Thompson! reported the first 
case in & patient with 12 lipomas in a 21-cm segment of 
ileum. The general nature of gastrointestinal lipomas, 
described by many authors, is as follows*: (1) they consist of 
well-developed, adult-type fat cells; (2) the surface is 
covered sy mucosa; (3) fat tissue shows normal structure, 
without malignant degeneration or ability of invasion; and 
(4) they have poor blood vessel development. 

In most cases, the lipoma grows in the intraluminal 
space. There is no satisfactory explanation for the forma- 
tion of a lipoma. The other characteristic finding in this 
case was intestinal volvulus, and no other reports referred 
to it. Abeut 100 cm of ileum was rotated 720° clockwise, and 
all lipomms were completely involved in just this region. 
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Books 


New Concepts in Maxillofacial Bone Surgery, 
edited by Bernd Spiessl, 194 pp, 183 illus, $64, 
Springer-Verlag, 1976. 

This book consists of 194 pages with 
183 figures and 36 tables, produced by 
the efforts of its editor, Bernd Spiessl 
and 15 contributors. It is attractively 
bound and well illustrated. The type is 
clean, easily read, and on paper of 
good quality. The book is expensive 
($64) for its size and content. 

The volume is divided into five 
sections covering an extensive clinical 
and investigative experience of the 
authors, with a major thrust aimed at 
the use of rigid internal fixation for 
absolute immobilization of mandib- 
ular segments. Section A, “Transplan- 
tation of Autogenous Bone,” describes 
the histological structure of autoge- 
nous bone grafts, their fate after 
transplantation, and their use in 
maxillofacial surgery. Neurovascular 
microsurgical anastomosis of compo- 
site rib and muscle segments is also 
described in this section as a prom- 
ising procedure. 

Section B, "Traumatology and Re- 
constructive Surgery," is mainly de- 
voted to the use of rigid internal fixa- 
tion of mandibular fractures by 
dynamic compression plates and ex- 
centric dynamic compression plates 
with bone screws. This technique is 
described as aecomplishing anatomic 
reduction of fractures with rigid 
maintenance of proper occlusal rela- 
tionship, so as to allow early mobiliza- 
tion of the jaws and eliminate the 
need for prolonged intermaxillary 
fixation. In this section, brief mention 
is also made regarding principles of 
treating facial fractures in general. 

Section C, "Orthopedie Maxillofa- 
cial Surgery," describes an interesting 
bone graft method of limiting exces- 
sive condylar excursion, a prosthetic 
replacement of the mandibular con- 
dyle, and reduction of maxillary 
protrusion by use of bone grafts to the 
premaxilary segment, enabling or- 
thodontic tilting and movement of the 
anterior teeth. The planning and 
description of the sagittal split osteot- 
omy of the ascending ramus in the 
treatment of the prognathic mandible 
is well illustrated, along with a "simu- 
lograph" for plotting out the area of 
sagittal split osteotomy. Again, Dr 
Spiess] and his associates provide 
many case reports reiterating why 
rigid internal fixation utilizing bone 
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screws is superior to intermaxillary 
fixation in terms of patient comfort 
and final results. 

Section D, “Implantology,” deals 
with the use of a dynamic compression 
implant fixed to the mandible by 
transverse pressure screws after pre- 
load static compression for support of 
a mandibular denture in the edentu- 
lous jaw. Seventy cases were analyzed 
and the stability of the denture was 
noted. The technique of this procedure 
is clearly outlined, as are the princi- 
ples regarding stress dynamies and 
bone physiology. Reconstruction of 
total or large mandibular defects 
following ablative surgery is also 
discussed, and the dynamic compres- 
sion implant is described as an aid in 
reconstructing the mandible. 

Section E, "Post Operative Infec- 
tions and Prophylaxis," deals with 
methocs of treating infected frac- 
tures, pseudarthroses, and bone graft 
failures. A study of the use of prophy- 
lactic antibiotics in maxillofacial 
surgery is the closing chapter in this 
book. Though the statement is made 
that antibioties are unnecessary in 
most cases, the author then contra- 
dicts himself. 

This book should be of interest to all 
those dealing with the problems of 
mandibular reconstruction. The title 
is misleading, in that some of the 
techniques may be new, but the 
concepts are not. It is a goed mono- 
graph describing innovative "varia- 
tions on previously stated themes" as 
alternatives in the management of 
these problems. Dr Spiess! and his 
contributors have had broad experi- 
ence as a basis for what is included in 
this volume. They state the important 
principles of maintaining undisturbed 
stable fixation of fractures, inert 
implants, bone grafts, and joint pros- 
theses. However, their new techniques 
demand acquisition of special instru- 
ments, plates, and prostheses. I would 
recommend this book only for those 
interested in this aspect of maxillofa- 
cial surgery. 

IRVING M. PoLayes, DDS, MD 
New Haven, Conn 


Microc rculation: Blood-Vessel Interactions: Sys- 
tems in Special Tissues, vol 1 and 2, edited by John 
Grayson and Walter Zingg, 420 pp (vol 1) and 360 
pp (vol 2°, $32, Plenum Press Ine, 1976. 


Microcirculation is a two-volume 
set based on the proceedings of the 


First World Congress for the Micro- 


circulation, held in Toronto in 1975. In 
160 pages, it covers 247 different arti- 
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cles by 644 authors in 23 separate 
categories. It reads like a collection of 
abstracts-staccato, pithy, technical. In 
the abstract form, an author cannot 
thoroughly develop the concept, tech- 
nique, observation, or interpretation 
that is his contribution. Accordingly, 
with so many authors, subjects, and 
articles, it does not flow easily, nor 
does it fully develop current knowl- 
edge on any one of the many areas of 
investigation touched on. However, it 
is eomprehensive in its survey of 
current research in microcirculation 
and, in itself, is a testimony to the 
vigor and breadth of the research in 
this multidisciplinary field. 

This is a reference tool for contem- 
porary research in microcirculation. 
The established and major authorities 
are well represented. It is an impor- 
tant collection of works: a stimiflating 
wealth of information, essential for 
the investigator in the field, and valu- 
able to the clinician asking funda- 
mental questions on microcirculation. 

FREDERICK FINSETH, MD 
New Haven, Conn 


Clinical Orthopaedic Examination, by Ronald 
McRae, 219 pp, $11.50, Churchill Livingstone, 
1976. 


Clinical Orthopaedic Examination, 
by Ronald McCrae, is a concise, gen- 
erously illustrated text outlining the 
physical examination of the limbs and 
spine. The format of this paperback is 
to devote separate chapters on indi- 
vidual body parts, with illustrations 
describing the manner of examination 
and pertinent physical findings. Spe- 
cial attention is given the brachial 
plexuses and segmental innervation 
of the lower extremities. In addition, a 
final ehapter deals with the roentgen- 
ographie appearance of various mus- 
culoskeletal diseases. 

Brief, relatively inexpensive, and 
with a minimal amount of extraneous 
information, this text contains a level 
of instruction that would be most 
helpful to medical students, junior 
house officers, and nonorthopedic 
practitioners. While it does not pre- 
tend to be a definitive work on the 
subject, it succeeds in presenting a 
sound approach to the clinical or- 
thopedic examination. 

EDWARD J. COLLINS, JR, MD 
New Haven, Conn 

Since this manual seemed to be designed 
either for nonorthopedic surgeons or resi- 
dents, this review is being presented by Dr 
Edward Collins, resident in orthopedic 
surgery.—ED. 
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in depth studies 
of the health 

care systems of 
Britain and France 


How they operate 

and what they mean 
fo users anc to people 
who work ir them. 


Eritains health care system is pre- 
cominantly nationalized. France of- 
frs its citizens a netional health and 
&ocial insurance plan. These compre- 
Pensive references cover each system's 
evolution. . .operation. ..application... 

problems...achievements...and  per- 
*onnel. 


The French Health Care System 
(2P-460) costs $3.50; The British 
Health Care System (OP-461), $7.50. 
The set is $10. To order your copies, 
write Order Dep:., AMA, 535 N. Dear- 
born St., Chicago, Ill. 60610. 
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Letters to the Editor 


A Reversed Jejunal Segment 
Interposition as Feeding 
Gastrostomy 


To the Editor.—In our recent article on 
jejunal gastrostomy that appeared in 
the ARCHIVES (112:343-344, 1977), one 
excellent reference was involuntarily 
omitted from the original manuscript. 
It showed an initial experience by 
Nyhus et al with this operation, and 
was published in the ARCHIVES in 1961 
(83:864-868). 

EDUARDO A. SANTIAGO-DELPIN, MD 

San Juan, Puerto Rico 


To the Editor.-l read with consid- 
erable interest the article entitled “A 
Reversed Jejunal Segment Interposi- 
tion as Feeding Gastrostomy,” by 
Lopez et al (Arch Surg 112:343-344, 
1977). If the authors consulted the 
literature, specifically, Am J Surg 
95:157-159, 1958, they would have 
found an article entitled “Jejunogas- 
trostomy for Feeding,” by Stanley S. 
Fieber, MD, which describes this 
approach at that time. 

STANLEY S. FIEBER, MD 

West Orange, NJ 


Starch Peritonitis 


To the Editor.—The presentation of 
the problem of starch peritonitis 
aroused considerable interest on my 
part (Arch Surg 112:458-461, 1977). 
Starch peritonitis appears to be a 
continuing, though unusual, surgical 
problem. 

I have personally found starch to be 
an unsatisfactory “lubricant” for sur- 
gical gloves. A number of years ago, I 
was introduced to the use of sterilized 
mineral oil as a lubricant for surgical 
gloves by Dr O. R. Depp of New 
Orleans. This mineral oil not only 
obviates the potential complications 
of starch peritonitis, it also provides a 
quite satisfactory antidrying agent 
for the skin of the surgeon’s hands. I 
am not aware of this being reported in 
the literature. 

I was wondering if the editor or 
authors are aware of publication of 
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information on the use of mineral oil 

as a lubricant for surgical gloves. 
Homer G. ELLIS, MD 
Fort Smith, Ark 


In  Reply.-Your letter has been 
referred to me, as I was one of the 
coauthors of the article. I appreciate 
your interest in the overal! subject, 
and was especially interested to hear 
of your use of mineral oil for lubricat- 
ing surgical gloves. I am not aware 
that mineral oil for this purpose has 
been reported in the literature. 
DoNALD C. McILEATH, MD 
Rochester, Minn 


Radiologic Diagnosis of 
Appendicitis 


To the Editor.-I read with interest 
the article by Fee et al (Arch Surg 
112:742-744, 1977) and fear it may 
discourage a useful diagnostic proce- 
dure. 

Referring to this article, Fig 1 is a 
beautiful example of a "short" appen- 
dix and a "eut-off" sign virtually 
pathognomonic of appendicitis. I do 
not agree with the caption, which 
states :t is normal. I agree that Fig 2 
does appear normal. Figure 3 is diffi- 
cult to analyze, but might have a 
foreshcrtened appendix or a nono- 
paque filling defect within it. Some of 
the difficulty here could be due to the 
use of a soluble contrast agent. We 
always recommend barium. 

The results on the three patients in 
the study are interesting, but I ques- 
tion the interpretations. Also, three 
patients is hardly a "series." How 
often was a barium enema study 
utilized with beneficial results? 

Actually, we are trying te answer 
that question with our data new, using 
a prospective analysis and with the 
help and cooperation of our surgical 
colleagues. It seems, using as objec- 
tive data as possible, that, in cases of 
real question as to the abdominal 
problem, the barium enema study is 
more accurate than the guessing 
surgeon. The strongest criticism of 
the barium enema seems to come from 
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people who use the study incorrectly 
and inappropriately. The study is defi- 
nitely not 100% accurate; but, since it 
is recommended only in confusing, 
"possible" appendicitis cases, its value 
is unquestioned if the findings are 
pathognomonic. In essence, in many 
instances, we have a specific answer 
by virtue of the radiologie data alone 
when the clinical condition was 
extremely equivocal. Our surgical col- 
leagues concur. The radiologists and 
surgeons at our institution rely on 
each other’s expertise and have 
decided that our finest results are 
obtained by a good clinician using all 
the available informative data. Those 
data do include a properly performed 
barium enema study. 

WILLIAM L. ScHEy, MD 

Chicago 


idiopathic Rupture of the Iliac Vein 


To the Editor.-It was with great 
interest that we noted the report 
“Idiopathic Rupture of the Iliac 
Vein,’ by Brown et al (Arch Surg 
112:95, 1977). In September of 1976, 
we encountered a strikingly similar 
case. A 70-year-old woman was admit- 
ted to the Toronto Western Hospital 
with an eight-hour history of severe 
low back pain of sudden onset. Initial 
examination revealed a systolic blood 
pressure of 40 mm Hg and a mass in 
her abdomen. A tentative diagnosis of 
a leaking abdominal aortic aneurysm 
was made and she was taken to 
surgery. The findings at laparotomy 
included a huge retroperitoneal hema- 
toma originating from a 3-cm tear in 
the left common iliac vein. Despite 
extensive search, no other source for 
the bleeding was found and no other 
pathology was demonstrated. The tear 
was repaired and the procedure was 
terminated. The patient's postopera- 
tive course was marked by a left ilio- 
femoral venous thrombosis that re- 
sponded well to anticoagulant drugs 
and she was discharged two weeks 
after surgery. 
J. T. MILEs, MD 
P. M. FELDMAN, MD 
Toronto 
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‘Neosporin 
Ointment 





(Polymyxin B-Bacitracin-Neomycin) 
This potent broad-spectrum antibacterial 


provides overlapping action to help combat 
infection caused by common susceptible pathogens 








Neomycin 











Saaphylococcus --" (including staph and strep). The petrolatum base 

toig GR N is gently occlusive, protective and 
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joe. Bacitracin Polymyxin B enhances spreading. 

E=caerichia Staphylococcus Pser.dowonas 

P=oseus Corynebacterium Hae-nopailus 

Cor7nebacterium Streptococcus KlebsielE Burroughs Wellcome Co. 

Swebtococcus Preumococcus Aercbacgr dx Research Triangle Park 

Paewunmococcus Eschericaia Wellcome North Carolina 27709 


Imvero overlapping antibacte-ial action of 


Neosporin * Ointment (pclymyxin B-bacitracin-neomycin). 








Neosporin 
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(Fo-ymyxin B-Bacitracin- Neomycin) 


Each sram contains: Aerosporin* brand Polymyxin B 
Sulfa 5,000 units; zinc bacitracin 400 units; neomycin 
suifa= 5 mg (equivalent to 3.5 mg neomycin base); 
specie! white petrolatum qs; in tubes of 1 oz and 1/2 oz 
andi F/32 oz (approx.) foil packets. 


WARBING: Because of the potential hazard of nephro- 
toxic^y anc ototoxicity due tc necraycin, care should be 
ex-rcsed when using this preduct in treating extensive 
burns, trophic ulceration and-other extensive conditions 
wr absorption of neomycin is passible. In burns 
wr more than 20 percent of the body surface is 


affected, espec ally if the patient has impaired renal 
function or is receiving other aminoglycaside anti- 
biotics cancurrently, not more than one -plication a 
Cay is recommended. 


When using nesmycin-containing produets to control 
secondary infe=tion in the chronic dermeoses, 

it should be bene in mind that the skins 

more liable to Become sensitized to man» substances, 
including nearrycin. The manifestation chsensitization to 
neomycia is usually a low grade reddenme with swelling, 
dry scaliag anc itching; it may be manifest simply as 
failure tc heal. During long-term use of momycin- 
containing prosucts, periodic examinatic" for such 
signs is sdvisasle and the patient shouldbe told to 
discontirue the product if they are observed. These 
symptoms regress quickly on withdrawiag the medica- 
tion. Necmyc:in containing applications sould be 
avoided or tha patient thereafter. 


PRECAUTIONS: As with other antibacterial preparations, 
prolonged use may result in overgrowth of nonsus- 
ceptible organisms, including fungi. Appropriate measures 
should be taken if this occurs. 


ADVERSE REACTIONS: Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons 
allergic to neomycin. Ototoxicity and nephrotoxicity 
have been reported (see Warning section). 


Complete literature available on request from Profes- 
sional Services Dept. PML. 


COLACE prevents hard, dry stools common to constipation... 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

Safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from: infancy to old age. 
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Clinical evidence of 
effectiveness in 
studies of 109 


hospitalized patients" 


Employing objective observations 
by nurse-monitors, two double- 
blind hospital studies of hypnotic 
effectiveness evaluated 57 orthope- 
dic patients, most postsurgical, and 
52 other postsurgical patients; with 
insomnia. Studies used similar pro- 
tocols of one nonmedication base- 
line night followed by seven nights 
of randomly-assigned Dalmane 
(flurazepam HCl) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pro- 
longing sleep.* 

*When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment of choice. Should the 


insomnia persist after the pain is relieved, consider 
Dalmane (flurazepam HCI). 












Confirmed by patients 
subjective assessment” 


The overwhelming raajority of patients 
concurred with the monitor's objective reports: 
those receiving Dalmare reported on morning 
questionnaires that, on average, they fell asleep 
faster, zwakened fewer times and slept longer 
than patients taking placebo." 


Please see following page for a summary 
of product information. 


Relatively safe and 
well tolerated,” 
even for patients on 


warfarin” 

Dalmane is generally well tolerated 
and relatively safe. Morning “hang- 
over” is infrequent. No unacceptable 
fluctuation in prothrombin time has 
been reported in patients on chronic 
warfarin therapy.** The usual precau- 
tions should be observed in patients 
with impaired renal or hepatic func- 
tion; in the elderly and debilitated, 
initial dosage should be limited to 
15 mg to help preclude oversedation, 
dizziness or ataxia. 


All-night relief of postsurgical 
insomnia...proved 1n practice 


Dalmane 
(flurazepam HCI 


one A.s. 
One 30-mg capsule /i.-.—usual adult dosage 

C5 mg may suflice in some patients). ROCHE 
Gne 15-mg capsule /:.s—initial dosage for 


ederly or debilitated satients. 
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_ Proven relief for postsurgical 
insomnia without repeating 
or increasing dosage 








Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research laboratory: 
m Sleep within 17 minutes, 
on average 
m Sleep for 7 to 8 hours, 
on average 
m Sleep with fewer nighttime 
awakenings 
B Continued effectiveness 


over 28 consecutive nights 
of administration 


Dalmane 
tlurazepam HCI) € 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia caaracterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
est increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
daring this period should almost al- 
ways be avoided. Consider possibility 
of pregnancy when instituting therapy; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
I5 years of age. Though physical and psy- 
cholcgical dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
indiv:duals or those who might increase 


osage. 
Precio In elderly and debilitated, limit 
initia. dosage to 15 mg to preclude over- 
sedation, dizziness and/or ataxia. Consider 
potential additive effects with other hypnot- 
ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepa-ic function. 
Allversé Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
ing have occurred, parüculid in elderly or 
debilitated patients. Severe sedation, leth- 

, disorientation and coma, probably 

indicative of drug intolerance or overdosage, 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


a 
have been reported. Also reported: head- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
hypotension, shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e. g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline phosphatase. 
pns Individualize for maximum benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 
Supplied: Capsules containing 15 mg or 30 
mg flurazepam HCl. 
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Cardiec Output and Pulmonary Wedge Pressure 1161 





Dhiraj M. Shah, MD; Bruce D. Browner, MD; Robert E. Dutton, ML; 
Jonathan C. Newell, PhD; Samuel R. Powers, Jr, MD, Albany, NY 
Tais study indicates that cardiac output is the most important criterion for 
adequate hemodynamic resuscitation of severely traumatized patients. 
Acute-Potassium Deficit: Its Relationship to Polyuria in the 
Postoserative Period 1165 
Véayee B. Glazier, MD, William Silen, MD, Boston 
Acute, otherwise unexplained, polyuria secondary to gl*cosuria 
im the postoperative patient may be the result of transient 
glucose intolerance caused by potassium deficiency. 
=ditorial comment by Samuel R. Powers, Jr, MD, Albany, NY 
A Tria of Cephalothin Sodium in Colon Surgery to Prevent 
Woune Infection 1169 
Jonathan G. W. Burdon, MB; Peter J. Morris, MD, PhD; 
Philic Hunt, MB; James M. Watts, MB, Melbourne 
Meticulous attention to technique to avoid contaminatian is still the most 
important factor in prevention of wound infection. 
Editorial comment by Hiram C. Polk, Jr, MD, Louisville 
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Gamni S. Sooriyaarachchi, MB, BS, MRCP, DCH; 
Rebat O. Johnson, MD; Paul P. Carbone, MD, Madison, Wis 
Cenvincing evidence that ureterosigmoidostomy is associated 
wih a greater risk of large bowel cancer. 
Laparoscopy for Diagnosis and Treatment of Abdominal Pam 
in Aciorescent Girls 1178 
Syivam Kleinhaus, MD; Karen Hein, MD; Michael Sheran, PA; 
Scott J. Boley, MD, Bronx, NY 
Dtegnostic value of laparoscopy is demonstrated in a group of patients in 
wom differentiation between functional and organic abaormalities is a 
preblem. 
Small Paraduodenal Hernias 1180 
Herbert Freund, MD, Yacov Berlatzky, MD, Jerusalem 
Five patients, aged 3% to 79: 3 were obstructed, 2 asymotomatic. 
Principes of Abdominal Wound Closure 
L Animal Studies 1184 
Rchard J. Sanders, MD; David DiClementi; Karen Ireland, MC, Denver 
Study of abdominal wound strength in rats shcwed that closures with 
large tissue bites and loose ties gave the best resuEs. 
Il. Prevention of Wound Dehiscence 1188 
Rohard J. Sanders, MD, David DiClementi, Denver 
Wound dehiscence s a technical failure, not a tissue failure. 


SPECIAL ARTICLE 
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Richard H. Stewardson, MD, Lloyd M. Nyhus, MD, Chicago 
4 review of the prob:ems of pulmonary aspiration prevertion and 
treztment. 


CLINICAL NOTES 
Pancresticoduodenal Artery Aneurysm Simulating Carcinoma of the 
Heac of the Pancreas 1201 
Michael Scheflan, MD; Saadoon Kadir, MD; 
Chestes A. Athanasoulis, MD; Stephen E. Hedberg, MD, Boston 
Preoperative angiography would have led to a correct diagnosis 
in this patient with obstructive jaundice. 
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Upper Airway Obstruction 1205 
Jude Z Jona, MD; Marvin Glicklich, MD; Roger D. Cohen, MD, Milwaukee 
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birt because of upper airway compression. 
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Stencsis of the Small Intestine Due to Nonocclusive Ischemie Disease 1216 
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Segmental stenosis of the jejunum produced obstruction aine weeks after an 
acu® myocardial infarction with circulatory failure. 


Contents continued on p 1152. 


Copyright © 1977 by the AMERICAN MEDICAL ASSOCIATION 


Archives 
of 
Surgery 


Vol. 112 
October 1977 


No. 10 


Official Publication, International Cardiovas- 
cular Society and Western Surgical Associa- 
tion 


EDITORIAL BOARD 


Arthur E. Baue, MD, New Haven, Conn 
Chief Editor 


Hastings K. Wright, MD, New Haven, Conn 
Assistant Chief Editor 


Thomas J. Krizek, MD, New Haven, Conn 
Assistant Chief Editor 


Richard Warren, MD, Boston 
Chief Editor Emeritus 


William S. Blakemore, MD, Toledo, Ohio 
Jerome J. DeCosse, MD, Milwaukee 
Ben Eiseman, MD, Denver 

Eric W. Fonkalsrud, MD, Los Angeles 
Ward O. Griffen, Jr, MD, Lexington, Ky 
Donald B. Kettelkamp, MD, Indianapolis 
John A. Mannick, MD, Boston 

Jerome H. Modell, MD, Gainesville, Fla 
Lloyd M. Nyhus, MD, Chicago 

Samuel R. Powers, Jr, MD, Albany, NY 
David C. Sabiston, Jr, MD, Durham, NC 
C. Tom Shires, MD, New York 

Norman E. Shumway, MD, Stanford, Calif 
Gardner W. Smith, MD, Baltimore 
Richard N. Stauffer, MD, Rochester, Minn 
John S. Welch, MD, Rochester, Minn 
Vallee L. Willman, MD, St Louis 

Robert Zeppa, MD, Miami 

CONSULTING EDITORS 

Viking Olaf Bjork, MD, Stockholm 
Robert E. Condon, MD, Milwaukee 

John B. Kinmonth, MD, London 


CONSULTING EDITORS FOR 
AFFILIATED ORGANIZATIONS 
North American Chapter of the 
International Cardiovascular Society: 
John A. Mannick, MD, Boston 
Western Surgical Association: 
Robert E. McCurdy, MD, Denver 





James H. Sammons, MD 
Executive Vice-President 

William R. Barclay, MD 

Group Vice-President, 

Scientific Publications 

Thomas F. Hannon 

Group Vice-President, 

Publishing Operations 

Norman D. Richey 

Director, Publication Production Division 
John T. Baker 

Director, Marketing Division 

Helen R. Mazur 

Acting Fulfillment Manager 

John T. Baker, General Sales Manager; 
Robert Corcoran, Eastern Sales Manager; 
Fred Bauman, Richard M. Johnson, Eastern 
Sales Representatives; William 4J. Healy, 
Midwest Sales Representative; Thomas J. 
Carroll, West Coast/Northern Sales Repre- 
sentative; Raymond J. Christian, Advertising 
Service Manager 





, ^ 4, 
hiis Sr al ae 


PUBLICATION STAFF 
Offices: 535 N Dearborn St 
Chicago, IL 60610 


Robert W. Mayo, 
Executive Editor and Director, 
Scientific Publications Division 


Rudolph H. de Jong, MD 
Corresponding Editor 


Sandra Williamson, 
Administrative Assistant 


Marlene M. Hinsch 
Production Manager 


Editorial Processing Manager: Diana A. Mor- 
gan 


Copy Editing: Kathi Esqueda (Supervisor), Mar- 
garet Greene 


Proofreading: Lorraine L. Kruse (Supervisor), 
Patricia Coyne, Helen Grzeskiewicz, Elizabeth 
Petrikenas, Dorothy Troy 


Production Supervisors: Julia Bero (Layout), 
Thomas J. Handrigan (illustrations), Marlene M. 
Hinsch (Editorial), James P. Bagniewski (Adver- 
tising) 


Art and Senior Production Assistants: Betty 
Frigerio, Nancy Keyes, Shirley Latronica, Debo- 
rah Orent, Donna Pender, Susan M. Routhier, 
JoAnne Weiskopf 


Production Assistants: Karen Branham, E. Linda 
Eisenberg, Anna Goins, Dannie Kendrick, Lucille 
Kuznicki 


Manuscript Records: Mary Paino 


Indexing: Phyllis H. McLaren (Supervisor), Jane 
P. Mauldin, Helen F. Topel 


Advertising Offices.—535 N Dearborn St, Chica- 
go, IL 60610. Area Code 312, 751-6000; and 600 
Third Ave, New York, NY 10016, Area Code 212, 
867-6640. 


Advertising Principles.—Each advertisement in 
this issue has been reviewed and complies with 
the principles governing advertising in AMA 
scientific publications. A copy of these princi- 
ples is available on request. 


Subscription Rates:—The yearly rate of the 
ARCHIVES OF SURGERY is as follows: for 
members of the AMA, $1.50, included in the 
annual membership dues; for non-members, $18 
for one year, $28 for two years in the United 
States and US possessions; all other countries, 
$28 for one year, $38 for two years. Special 
yearly price to residents, interns, and medical 
students in the United States and US posses- 
sions, $9. 


Change of Address.—Please notify the publisher 
at least six weeks in advance, include both old 
and new address, and a mailing label taken from 
the most recent copy. Include your new zip code 
number. 


THE ARCHIVES OF SURGERY is published 
monthly by the American Medical Association, 
535 N Dearborn St, Chicago, IL 60610, and is an 
official publication of the Association. Second- 
class postage paid at Chicago, and at additional 
mailing office. 


Please address communications concerning 
accepted or published communications to: AMA 
Specialty Journals, 535 N Dearborn St, Chicago, 
IL 60610. 


Contents continued from p 1151. 


Successful Simultaneous Renal Transplantation and 
Abdominal Aortic Aneurysmectomy 1218 
James Cerilli, MD; William E. Evans, MD; Patrick S. Vaccaro, MD, Columbus, Ohio 
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Onset of Tuberculosis After Intestinal Bypass Surgery for Obesity 1235 
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EMPRSCET* with Codeine Phosphate, 60 mg, No. 4 @ 

EMPRACET* with Codeine Phosphate, 30 mg, No. 3 @ 

CONTR/INDICATIONS: Hypersensitivity to acetaminophen or 
odeins. 


C 
WARNINGS: Drug dependence. Codeine can produce drug 
dependence cf the morphine type and may be abused. Depen- 


dence ar tolerance may develop upon repeated administration: 


prescreand administer with same caution appropriate to oral 
narcotics Subject to the Federal Controlled Substances Act. 
Usage m ambulatory patients. Caution patients that these prod- 
ucts mey smpair mental and /or physical abilities required for 
performance of potentially hazardous tasks such as driving a 
car or cperating machinery. 

Interacfioa with other CNS depressants. Patients receiving 
other narsotic analgesics, general anesthetics, phenothiazines, 
tranquilizers, sedative-hypnotics, or other CNS depressants 
(inclucimgzalcohol) may exhibit additive CNS depression; when 
used together reduce dose of one or both. 

Usage i: Safe use is not established. Should not be 
used in oregnant patients unless pctential benefits outweigh 
possibie hazards. 

PRECA®TONS: Head injury and increased intracranial pres- 
sure. Respiratory depressant effects of narcotics and their 
capacity tc elevate cerebrospinal fiuid pressure may be mark- 
edly exagcerated in the presence of head injury, other intra- 


cranial lesions or a pre-existing increase in intracranial pressure. 


Narcoticsproduce adverse reactions which may obscure the 
clinical comrse of patients with head injuries. 
Acute abdeminal condition. These products or other narcotics 
may obscure the diagnosis or clinical course of acute abdomi- 
nal conditiens. 
Special sis patients. Administer with caution to certain patients 
such as elcerly or debilitated patients and those with severe 
impairment-of hepatic or renal function, hypothyroidism, 
Addisons œsease, or prostatic hypertrophy or urethral stricture. 
ADVERSE REACTIONS: Most frequently include lightheaded- 
ness, dizziness, sedation, nausea, and vomiting; more promi- 
nent in amtulatory than in nonambulatory patients; some may 
be alleviate if patient lies down: others include: euphoria, dys- 
phoria, constipation and pruritus. 
DRUG INTERACTIONS: CNS depressant effect may be additive 
with-that ef other CNS depressants. See Warnings. 

For symptoms and treatment of overdosage and full prescrib- 
ing information, see package insert. 
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Introducing 
EMPRACET 
C CODEINE '4 


Each tablet contains: codeine phosphate, 
60 mg (1 gr. (Warning—may be habit-forming); Ill 
and acetaminophen, 300 mg. 


Our new non-aspirin/ 
-odeine analgesic for moderate 
to severe pain. 


New peach-colored Empracet 6 Codeine #4 
offers a potent alternative for patients in whom 
éspirin is not indicated. 

Unlike compounds containing oxycodone 
which afford comparable analgesia, new 
Empracet c Codeine # 4 gives you CIII prescribing 
convenience—up to 5 refills in 6 months at your 
discretion (where state law permits). And, prescrib- 
ng by telephore is permissible in most states. 
Moreover, new Empracet 6 Codeine #4 has less 
addiction potential than does oxycodone. 

For those of your patients requiring a less potent 
analgesic, non-aspirin Empracet? 6 Codeine #3 
provides effective relief of moderate pain. 


Burroughs Wellcome Co. makes codeine zombinatior: products. You make the choice. 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 
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In the immunosuppressed p&tient. 
usual clinical signs and symptoms 
of infection may be missing or 
DE not clear. Hence. diagnosis and 
EU LY initiation of proper therapy 

[nf Ze A become most urgent. 


An initial loading dose of 1to 2 Gm. 
of Keflin may be given regardless 
of the patient's renal status. 
Patients with impaired renal 
function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 
in excessive serum 
concentrations. 


—— 


Keflin may be administered 

LV. or I.P. in dosages as 

. high as 12 Gm. per da 
N g pe y 







Mean serum concentrations 
after I.V. administration of Keflin 
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Data on file at 
Eli Lilly and Company 





peritonitis, caused by susceptible strains of 





staphylococci (both penicillinase and 0 
nonpenicillinase-producing), group A 1 
beta-hemolytic streptococci, Escherichia 1S 30 SE Ton DAE 90 20 
coli, Proteus mirabilis, and Klebsiella. 
tAdministered to six patients by rapid |. V. infusion. Please see opposite page for 


t Administered to ten patients over a thirty-minute period. summary of prescribing information. 


In serious skin and soft-tissue infections * 


OFTEN USEFUL 





WHEN MOST NEEDED 


As you know, skin and soft-tissue infections * including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. <eflin can often be useful before the infection 
Decomes irraversible...exactly when itis mcst needed. 

Eleven years after its introduction, Kein continues to be 
effective against most strains of gram-positrve and gram- 
negative organisms commonly implica-ed m serious skin 

* and soft-tissue infections* Therefore, when you suspect tha: 

the pathogen involved is one of the susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Kefi'n even while 
results of susceptibility studies are pending. .and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

It's contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 


* Skin and soft-tissue infections, including peritonitis, causec by susceptible strains 
of staphylococci (both penicillinase and nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Esch. coli, Pr. mirabilis, and Kiebsiella. 


m MO 
In... 
in 100-ml. ampoule 


cephalothin sodium 
Neutral 


for Injection 


tEquivalent to cephalothin. 








Brief Summary. 
Consult the package literature for 
prescribing information. 
Indications: Keflin* (cephalothin sodium. 
Lilly), Neutral, for Injection, is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: A 
Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cillinase and ronpenicillinase-producing), 
group A beta-hemolytic streptococci, 
Escherichia coli, Proteus mirabilis, and , 
Klebsiella 3 
Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) i 
Contraindication: Previous hypersensitivity | 
to cephalosporins. 
Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 5 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES | 

There is some evidence of partial cross- 1 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established. 
Precautions: Patients should be followec 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents. 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape" (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported. [111475S] 


Additional information available to the 
orofession on request. 


h Eli Lilly and Company 


Indianapolis, Indiana 46206 
600395 


Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 


Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
22 x 28 cm (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in aneedotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punetuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
author(s), (2) chapter title (if any), (8) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Hlustrations.- Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
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and untrimmed. Do not send original artwork. Send high-eontrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proport.on of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever pessible for the preparation of all artwork. Template 
letterinz or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publicatiow if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 


Legerds.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 


Photegraphic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. t is not sufficient to cover the eyes to mask identity. 


Acknewledgments.— Illustrations from other publications must be 
acknow edged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 


Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 


Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 


Letters to the Editor.—The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked "For Publication." No more than two references are 
permitted, and illustrations are acceptable only when essential to 
the message. 


Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exeeed 80 words. 
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H-BIG 
HEPATITIS B IMMUNE 


GLOBULIN (HUMAN) 
fron ABBOTT 
Scierciic Products Division 








Provides short-term protection 
for individuals accidentally 
scd to material reactive 


for HB. Ag by: 


e parent=ral means 
(e.g.. accidental needle-stick) 


e oral means (e.g., pipetting accident) 


e direc mucous membrane contact 
(e.g.. accidental splash) 


Who's at risk? 


e Staff aid patients in hemodialysis 
units. oncology wards 
Opening room personnel 


Technologists in private and hospital 
laboratories, blood banks 


Physicans— especially surgeons 


Dens 5— especially oral surgeons 


ipstitat-ons 
Chronic users of injection therapy 
Other 310spital staff 


ABBOTT Scientific Products Division 
Abami aboratories 
BZ7M sion Street, South Pasadena, Call ornia 91030 
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Brief Summary 
Clinica! ^"harmacology/Biological Activity: HEPATITIS B IMMUNE GLOBU- 
LIN (HU AAN) provides passive immunization for individuals exposed to the 
hepatiti: 3 virus (HBV) as evidenced by a reduction in the attack rate of hepati- 
tis B fcl! wing its use. The administration of the usual recommended dose of 
this imm .ne globulin generally results in à detectable level of circulating anti- 
HB, wh: n persists for approximately two months or longer. Cases of type B 
hepatit« are rarely seen following exposure to HBV in persons with pre-existing 
anti-HB, No confirmed instance of transmission of hepatitis B.has bsen asso- 
ciated a ih this product. 
Indicati ns: HEPATITIS B. IMMUNE GLOBULIN (HUMAN) [H-BIG*] is indi- 
cated f oost-exposure prophylaxis following either parenteral exposure, e.g. 
by accc -ntal "needle-stick,” or direct mucous membrane contact, (e.g., acci- 
dental « lash), or oral ingestion, (e.g., pipetting accident) involving HB,Ag 
positive ^aterials such as blood, plasma or serum. 
Use of : EPATITIS B IMMUNE GLOBULIN (HUMAN) in other situations has 
been an ‘ continues to be evaluated, but thee are not sufficient data at present 
on effec: veness, dosage and schedule for any other uses to be included as 
definite | dications. There is currently some controversy over whether immune 
globulin _ontaining a low or a high anti-HB; titer is preferable in these other 
situation: . 
Contrair dications: There are no specific contraindications for HEPATITIS B 
IMMUNE GLOBULIN (HUMAN) [H-BIG*]. No adverse reactions have been 
- -en in individuals with pre-existing hepatitis B surface antigen al- 
though data regarding this occurrence are limited. 
Warning: HEPATITIS B IMMUNE GLOBULIN (HUMAN) 
[H-BIG®] should be given with caution to patients with a his- 
tory of prior systemic allergic reactions following the ad- 
ministration of human immune globulin preparations. 
Precautions: GENERAL: HEPATITIS B IMMUNE 
GLOBULIN (HUMAN) [H-B!G*] should rot be ad- 
ministered intravenously because of the-potential 
for serious reactions. Injections should be made 
intramuscularly, and care should be taken to 
draw back on the plunger of the syringe before 
injection in order to be certain that the needle is 
not in a blood vessel. 
CLINICAL AND LABORATORY TESTS: None 
required. 
SPECIAL INSTRUCTIONS: Aithough systemic 
reactions to immune globulin preparations are rare, 
epinephrine should be available. 
Clinically Significant Product Interactions: Live virus 
vaccines such as measles vaccine should not be given 
close to the time of HEPATITIS 8 IMMUNE GLOBULIN 
(HUMAN) administration because antibodies in the globulin prep- 
aration r ay interfere with the immune respcnse to the vaccination. 
No inte-- -tions with other products are known. 
Pregnar :y: No studies have been conducted in pregnant patients. Clinical 
experier. 3 with other immunoglobulin preparations administered during preg- 
nancy s. 3gests that there are no known &dverse effects on the fetus from 
immune . 'obulins per se, but there are no reported studies indicating whether 
or not st -h adverse effects occur. 
Adverse Reactions: Local pain and tenderness at the injection site. and urti- 
caria anc angioedema may occur, anaphylactic reactions, although rare, have 
been rep ;rted following the injection of human immune globulin preparations. 
Caution: Federal (U.S.A.) law prohibits dispensing without prescription, 


——— 


We have prepared a package of informational materials to acquaint you and your staff 
with HEPATITIS B IMMUNE GLOBULIN (HUMAN). Return this coupon to receive your copy of 
ASPD5 "Seminar in Print.’ 


send: ABBOTT Scientific Products Division [ ] Have representative contact me 
820 Mission Street [] Send order information 
South Pasadena, California 91030 
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Injection and tablets 
Unipen 
fcillin sodium) 


AS THE MONOHYDRATE ,BUFFEREDWYETH 








(na 


Postoperative surgical infections 

Recent advances in surgical -echnique have bee so remark- 
able that now total joints can be replaced wim prosthetic 
devices. But the introdustion of foreign "materials — 
protheses, pins, nails, screws —designed to replace damaged 
parts or facilitate healing, can often lead to infectiom. Common- 
ly the implicated organism will 5e a penicillinas=-producing 
staph. Progression can be swift and devastating. 


Initial antistaph therapy: injection 

It's vitally important that effect ve treatment of becterial inva- 
sion begin as soon as possible. If you suspect t»e presence 
of steph and must begin therapy before defir tive culture 
results are known, Injection Jnipen? (nafcillin sedium)t is a 
particularly suitable agent. 


Appropriate specimens for bacteriologic studies t» determine 
the causative organisms and their susceptibility to nafcillin 
should be taken prior to the first dose of antibidtic.t And, if 
those studies subsequently implicate organisme other than 
penic llinase-producing stapnylococci sensitive to nafcillin, 
discontinue it and administer the appropriate antbiotic. 


Rapid penetration 

Unipen appears rapidly in rlasma following in*amuscular 
acmiristration. Penetrates body tissues in high concentra- 
tion and diffuses well into peural, pericardial and synovial 
fluids. 

“On call” capability 

Reconstitutes in less than 60 seconds. Remains stable for 
24 hours t 


Follow-up therapy: tablets 

Uripen is available in tablet fo-m as well as pareneral. So the 
injectable form can be used initially in severe infections. And 
as soon as the clinical condition warrants, Un en tablets 
allow vou to continue antista»n therapy with the same anti- 
biotic in a form more agreeabe to most patients. 
*Nefcillin-susceptible penicillinase-produ cing staphylococci. 


TSee Imoortant Note on next page. 
+See important information under Parenteral Administration on mext page. 


Wyeth Laboratories * Phxdelphia, Pa. 19101 
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See important information en next page. 








Unipen 





(nafcillin sodium) 


AS THE MONOHYDRATE,BUFFERED,W YETH 


Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has been recom- 
mended for use with discs for testing susceptibility to penicillinase- 
resistant penicillin-class antibiotics. Interpretations correlate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the laboratory of 
"susceptible" indicates that the infecting organism is likely to 
respond to therapy. A report of "resistant" indicates that the infect- 
ing organism is not likely to respond to therapy. A report of "inter- 
mediate susceptibility" suggests that the organsm would be 
susceptible if high dosage is used, or if the infection is confined to 
tissues and fluids (e.g., urine) in which high antibiotic levels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M.: Antibiotic 
Testing by a Standardized Single-Discs Method, Am. J. Clin. Pathol., 
45:493, 1966; Standardized Disc Susceptibility Test, FEDERAL REGISTER 
37:20527-29, 1972. 

Indications: Although the principal indication for Unipen is in the 
treatment of infections due to penicillinase-producing staphylococci, 
it may be used to initiate therapy in such patients in whom a staphy- 
lococcal infection is suspected. (See Important Note below.) 

Bacteriologic studies to determine the causative organisms and 
their sensitivity to Unipen should be performed. 

In serious, life-threatening infections, oral preparations of the 

penicillinase-resistant penicillins should not be relied on for 
initial therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of Unipen should take into consideraticn the fact that 
it has been shown to be effective only in the treatment of infections 
caused by pneumococci, Group A beta-hemolytic streptococci and 
penicillin G-resistant and penicillin G-sensitive staphylococci. If the 
bacteriology report later indicates the infection is due to an organism 
other than a penicillin G-resistant staphylococcus sensitive to 
Unipen, the physician is advised to continue therepy with a drug 
other than Unipen or any other penicillinase--esistant semi- 
synthetic penicillin. 

Recent studies have reported that the percentage of staphylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylococcal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechanism similar 
to that of Unipen against penicillin G-resistant staphylococci. 
Strains of staphylococci resistant to methicillin have existed in 
nature and it is known that the number of these strains reported has 
been increasing. Such strains of staphylococci have been capable of 
producing serious disease, in some instances resulting in fatality. 
Because of this there is concern that widespread use of the peni- 
cillinase-resistant penicillins may result in the appearance of an 
increasing number of staphylococcal strains which are resistant to 
these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that minor variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction to any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicillins. These re- 
actions are more apt to occur in individuals with a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. If an allergic reaction occurs, appropriate therapy should 


be instituted, and discontinuation of Unipen (nafcillin sodium) 
therapy censidered. The usual agents (antihistamines, pressor 
amines, carticosteroids) should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ-system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. 

The possibility of bacterial and fungal overgrowth should be kept 
in mind dL ring long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The oral route of administration should not be relied upon in 
patients w th severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardbspasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particular care should be taken with intravenous administration 

because o the possibility of thrombophlebitis. 
Adverse Reactions: Reactions to Unipen have been infrequent and 
mild in nature. As with other penicillins, the possibility of an anaphy- 
lactic reac ion or serum sickness-like reactions should be considered. 
A careful history should be taken. Patients with histories of hay 
fever, ast ma, urticaria, or previous sensitivity to penicillin are more 
likely to react adversely. 

The few reactions associated with the intramuscular use of Unipen 
have beem skin rash, pruritus, and possible drug fever. As with 
other pen cillins, reactions from oral use of the drug have included 
nausea, vemiting, diarrhea, urticaria, and pruritus. 

Parenteral Administration: It is recommended that parenteral 
therapy be used initially in severe infections. The patient should be 
placed on »ral therapy with this product as soon as the clinical condi- 
tion warrants. Very severe infections may require very high doses. 

Intravenous Route: The required amount of drug should be 
diluted ir 15 to 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chloride Injection, U.S.P., and injected over a 5- to 10- 
minute period. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on Unipen at concentrations of 2 mg/ml and 
30 mg/ml in the following intravenous solutions indicate the drug 
will lose lass than 10% activity at room temperature (70? F.) during 
the time period stipulated: 


Isotonic sodium chloride.............................. 24 hours 
9595 dextrase in water .............. ees. ible. ee. 24 hours 
595 dextrose in 0.4% 

sodium chloride solution.............................. 24 hours 
Ringer's solution................... Pura ET a Mere m 24 hours 
M/6 sodium lactate solution 

bou cd 4-787 NI be At. aes tae ed oes 24 hours 


Discar any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infusion of Unipen. The concentration of the antibiotic should 
fall withir the range of 2 to 30 mg/ml. The drug concentrate and the 
rate and volume of the infusion should be adjusted so that the total 
dose of Lnipen is administered before the drug loses its stability 
in the solution in use. 

There is no clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This route of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophlebitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After reconstitution, keep refrigerated (29-8? C.) and use within 
7 days or keep at room temperature (25? C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral Unipen. 

After mixing, the oral solution must be stored in a refrigerator. 
Discard any unused portion after one week. 

Suppliec: INJECTION (VIALS)—Supplied in vial sizes of 500 mg., 
1 gram, and 2 gram Unipen as the monohydrate, buffered. When 
reconstitated as recommended, the contents of each vial provide, 
respectively, 2-, 4- or 8-ml. of Unipen solution equivalent per m/. to 
250 mg. Unipen buffered with 10 mg. sodium citrate. Film-coated 
TABLETS—containing Unipen as the monohydrate, equivalent to 
500 mg. Unipen buffered with calcium carbonate. CAPSULES— 
containing Unipen as the monohydrate, equivalent to 250 mg. 
Unipen buffered with calcium carbonate. FOR ORAL SOLUTION— 
Bottle of dry Unipen as monohydrate—powder for reconstitution to 
provide 300 ml. of solution containing Unipen equivalent to 250 mg. 
Unipen per 5 ml. 

WYETH LABORATORIES PHILADELPHIA, PA. 


Orig nal Articles 


Cardiac Output 


and Pulmonary Wedge Pressure 


Use cr Evaluation of Fluid Replacement in Trauma Fatients 


Dhiraj M Shah, MD; Bruce D. Browner, MD; Robert E. Dutton. MD; Jonathan C. Newell, PhD; Samuel R. Powers, Jr, MD 


® Card@ac output and pulmonary wedge pressure (PWP) wese 
used to evaluate the end point of fluid resuscitation in 20 patients 
suffering from multiple trauma and shock. Eleven patients 
received crystalloid resuscitation and nine patients received 
colloid resuscitation. Fifteen of 20 patients had an adequate 
cardiac cutput at the termination of resuscitation, but only six of 
these pasents had a PWP above 10 mm Hg. There was no 
significart correlation between left ventricular stroke work index 
and PWP in these patients, either at the completion of resuscita- 
tion or during the following three days. Five patients did nct 
achieve aciequate cardiac output and four of these patients died, 
suggesting that cardiac output was the most important criterion 
for adequate resuscitation. If the goal of fluid resuscitatiom is to 
achieve an adequate cardiac output, then PWP was not a reliable 
guide. Furthermore, using both cardiac output and PWP as a 
guide tc fluid resuscitation of our patients, we found that the type 
of fluid 'c-ystalloid or colloid) fcr resuscitation did not influence 
the course of respiratory distress in these patients up to three 
days following resuscitation. 

(Arch Surg 112:1161-1164, 1977) 


yea hemodynamie resuscitation is the first step in 
the treatment of the trauma patient. Although there 
have bees many studies designed to determine the tye of 
fluid most suited for resusci-ation,"* few clinical studies 
have comsidered detailed cardiovascular criteria for 
adequate resuscitation.’* When a severely trauma-izec 
patient receives massive fuid therapy, a precise defin tion 
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of adequate resuscitation is mandatory. Although cardiac 
filling pressures have been used as a guide for blood 
volume repacement,” the usefulness and significance of 
these pressures have recently been questioned.'* Further- 
more, if tae efficacy of different types of fluids for 
resuscitaticn is to be established, then comparable cireula- 
tory dynamics must be present at the time of the study. 

A controwersy exists concerning the amount and type of 
asanguinous fluid to be used for replacement of lost fluid 
volume. Skilman et al studied 16 patients undergoing 
elective abdominal vascular surgery who were not in shock. 
Using the ziveolar-arterial oxygen gradient as a criterion 
to evaluate pulmonary function, they concluded that 
albumin was superior to crystalloid. Virgilio et al studied 
intrapulmorary shunts in a similar group of patients 
undergoing elective abdominal aneurysmectomy and 
maintained fluid volume according to preoperative cardiac 
filling pressures. They concluded that there was no differ- 
ence between colloid and crystalloid replacement, as long 
as cardiac filing pressures were not elevated. 

The present prospective study uses both cardiac filling 
pressure anc left ventricular stroke work for evaluation of 
resuscitatior of severely traumatized patients. Crystalloid 
or colloid solation was randomly selected for initial volume 
replacementto these patients who were at high risk for the 
development of posttraumatic pulmonary insufficiency. 


SUBJECTS AND METHODS 


Twenty comsecutive patients who suffered severe multiple 
trauma and shock, with a systolic blood pressure below 90 mm Hg, 
were entered into this study (Table 1). Fluid resuscitation began 
as soon as thespatient entered the emergency room. Resuscitation 
continued un&l previously established cardiovascular criteria of 
stroke work irdex of the left ventricle (LVSWI) was above 5 x 10° 


Cardiac Output—Shah et al 1161 


PA UN G aia 





Table 1.—Age, Sex, Type of Injury, and Deaths in 


Crystalloid and Colloid Groups 


Group 1 Group 2 
(N = 8)* (N = 9)t 


Age range, yr 19-74 19-71 


Type of injury 
Abdominal 
Chest 
Multiple fractures 
Head & spinal 
Lung 


Deaths ot 2 


*Crystalloid group. 

TColloid group. 

iThe description of three patients in the crystalloid group who died 
before completion of resuscitation are not included in this table. 


SL Wl ARID! aN 


5 
4 
4 
5 
4 


dynes-cm/sq m or pulmonary wedge pressure (PWP) was above 10 
mm Hg. The solution for resuscitation was chosen randomly by 
opening a sealed envelope containing the prescription for appro- 
priate fluid therapy. Eleven patients received crystalloid solution 
consisting of Ringer’s lactate (group 1) and nine patients received 
colloid solution consisting of 5% salt-poor albumin in Ringer’s 
lactate alternated with equal volumes of Ringer's lactate (group 2). 
Packed red blood cells were transfused to patients as required. 
Age, sex, and type of injuries were similar in both groups (Ta- 
ble 1). 

An indwelling cannula was inserted into the radial artery for 
the measurement of blood pressure and for sampling arterial 
blood. A flow-directed balloon-tipped catheter was introduced into 
the pulmonary artery for the measurement of pulmonary artery, 
pulmonary wedge, and central venous pressures and for sampling 
pulmonary artery blood. All patients were intubated. Eighteen 
patients were placed on a volume-cycled ventilator. Taree patients 
were also treated with positive end-expiratory pressure. Vascular 
and airway pressures were measured on a polygraph using strain 
gauge transducers. Arterial and mixed venous blood samples were 
analyzed for Po., Pco., and pH by a blood gas analyzer. Cardiac 
output was measured by the indocyanine green dye dilution 
teehnique." Functional residual capacity was measured by a 
nitrogen washout technique using an argon and oxygen mixture in 
a second ventilator." 

Oxygen saturation was calculated using a blood gas calculator.'^ 
Oxygen content was obtained as hemoglobin level x 1.34 x satu- 
ration + 0.0031 x Po.. Physiological shunt was calculated by 
Berggren's shunt formula at the patient's therapeutic level of 
inspired oxygen." Oxygen delivery was obtained by multiplying 
cardiac output by arterial oxygen content. Oxygen uptake was 
caleulated by multiplying cardiae output by the arterial-mixed 
venous oxygen content difference. Stroke work index of the left 
ventricle was caleulated according to the following formula: 


LVSWI - [(meanarterial blood pressure — pulmonary wedge pres- 
. sure) X cardiac index/heart rate] x 1.33 x 10*dynes-em/sq m. 


Hemoglobin, serum albumin and creatinine, and urine creat- 
inine levels were measured in the clinical laboratory. One-hour 
creatinine clearance (glomerular filtration rate) was calculated. 
These physiological indices were measured during resuscitation, at 
the completion of resuscitation, and during the following three 
days. Informed consent for the study was obtained after the 
nature, purpose, and risks of all procedures to be performed were 
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Fig 1.—Relationship between left ventricular stroke work index 
and cardiac index at completion of resuscitation and during 
following three days. Significant correlation was observed (x 
indicates crystalloid group; closed circle, colloid group). 
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0 90 IO0 [50 200 
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Fig 2.—Relationship between left ventricular stroke work index 
and stroke volume at completion of resuscitation and during 
following three days. Significant correlation was observed (x 
indicates crystalloid group; closed circle, colloid group). 


explained aecording to the recommendations in the Declaration of 
Helsin«i. 


RESULTS 


Of the 20 patients studied, three patients on the crystal- 
loid protocol died before adequate resuscitation could be 
completed. Nine patients were considered resuscitated 
when their left ventricular stroke work index was above 
5 X 19° dynes-em/sq m but the pulmonary wedge pressure 
was below 10 mm Hg. In five patients, both the LVSWI 
and FWP reached the predetermined level at the comple- 
tion cf resuscitation. Three patients could not be resusci- 
tated to a LVSWI of 5 x 10° because their PWP reached 10 
mm Hg or above. Two of these patients, both of whom 
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ASWI, dynes-cm/sq m$ 
Ce-czac index, liters/min 'sq m 
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Tabie 2.—Hemodynamic and Respiratory Measurements in Crystalloid and Colloid Groups* 


Group 1 (N = 8)t 





46+ 0.6 


Stk volume, ml 92+ 15 
Pusr»nary wedge pressure, mm Hg = Me 
Mear arterial blood pressure, mm Hg t : 
Hear rate, beats per minute 
Own delivery, ml/min sq m m + * 
O»wcen uptake, ml/min /sq m 148 + 16 
Fumcaiona! residual capacity, 5 predicted normal 75 + 10 
Phesological shunt, 96 20+ 3 





Group 2 (N = 9)i 












2 
5.1+ 08 













5.4 + 0.8 






5.7 + 0.8 5520.7 69+ 1.0 















3.9+ 0.4 41+05 46+ 0.4 43-04 46+07 
83 + 11 83 + 12 84 + 11 88 + 10 105 + 17 
20 +2 18 - 3 19 +2 22 4 3 19 4-2 
94 +4 97-4 92 - 5 91 - 6 94 +5 
91 —- 6 93 + 5 104 +5 93 +8 wis 
580 + 63 620 + 75 579 + 48 614 + 46 + 108 
120 + 11 118 + 15 159 + 17 135 + 15 = - 
87 + 10 85 10 65 +7 69 + 10 “peat 
20+ 3 20+ 4 19 +3 23 + 4 22+ 4 








*Mearsand SEM of the variables. There was no significant difference between the groups. either at completion of resuscitation or during the following 


three eas, using Student's t test. 
TCrystalloid group. 
{Colom group. 
Lef fentricular stroke work index. 


receive] colloid resuscitation, eventually died in congestive 
heart failure. There was no significant correlation between 
PWF and LVSWI in all 17 patients at the comple-ion of 
resusei ation and during the postresuscitation peried. 
Nether mean arterial blood pressure nor heart rete 
corresa_ed significantly with LVSWI. There was geod 
correa ion of cardiac index and stroke volume with 
LVSW (Fig 1 and 2). Although we used LVSWI for 
determ nation of cardiac performance during resscita- 
tion, ase of either cardiac index or stroke volume world 
appear to be equally helpful in this study. 
_ Ther» was no significant difference in respiratory and 
hemodynamic data between the two groups at the cemple- 
tion ef resuscitation or during the following three days 
(Table 2). The crystalloid group required a large> fluid 
volume than did the colloid group (Table 3). At completien 
of resu citation, the erystalloid group had higher hemo- 
globir and lower serum albumin levels than the 2olleid 
group (“able 3). However, there was no significant corre- 
latiom between the level of serum albumin and intrapul- 
monarysshunt in either group. Although these patients had 
urine -oatputs above 40 ml/hr, there was no sign ficant 
eorrelston between LVSWI and hourly urine velume. 
However, at the completion of resuscitation, the glmer- 
ular fát-ation rate had a good correlation with LVSWI 


(Fig 3. 
COMMENT 


Hypo-olemie shock is associated with reduction of 
eardiae 5utput, decreased tissue perfusion, and impaired 
oxyges -ransport to the tissues. Hemodynamic resuscita- 
tion is aimed at achieving adequate circulatory volume 
withort cardiac decompensation. In a severely irjured 
patiere, recognition of the extent of fluid loss and estima- 
tion of fuid volume required for resuscitation are difficul:. 
In seeékmg means for the evaluation of cardiovascular 
dynamics in such patients, the use of cardiac Alling 
pressures has been recommended.” The validity and 
signifi ance of this relationship of cardiac filling pressures 
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Table 3.—Amount and Type of Fluid and Hemoglobin 
and Serum Albumin Levels at Completion of 
Resuscitation* 













Group 1 Group 2 








(N = 8)7 (N = 9)t 
Ringer's :actate, ml 14,600 + 4008 3,700 + 900 
5% albumin, ml 3,400 + 800 
Packed ABCs, ml 1,400 + 100 4,300 + 2,300 
Hemoglobin, gm/100 ml 11.2 + 0.68 9.1 + 0.4 





Serum albumin, gm/100 ml 3.0 + 0.28 3.8 + 0.2 





*Student sf test. 
TCrystalloic group. 
{Colloid group. 

$P <5. 


y =002X+3.8 


X rz.56 
p<.Ol 


LEFT VENTRICULAR STROKE WORK 
INDEXx/O® DYNES-cm/M^? 


GLOMERULAR FILTRATION RATE ml/min 


Fig 3.—Relationship between left ventricular stroke work index 
and glomeruiar filtration rate at completion of resuscitation. Good 
correlation was observed (x indicates crystalloid group; closed 
circle, colloid group). 
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and cardiac performance have been questioned.'**? Weisel 
et al* report that isolated observations of PWP, a close 
correlate of left atrial filling pressure,” may not accurately 
reflect cardiac output. Baek et al’ report that there is no 
correlation of blood volume with central venous pressure or 
PWP ina group of critically ill patients. They conclude that 
a high initial central venous pressure is not an index of 
either hypervolemia or cardiac failure. 

In the present study, 15 of 20 patients had an adequate 
cardiac output at the termination of resuscitation. Nine of 
these patients had a PWP less than 10 mm Hg. However, 
two patients who had low cardiac output had a PWP above 
10 mm Hg. If the goal of fluid resuscitation is to achieve an 
adequate cardiac output, then PWP alone cannot be consid- 
ered a reliable guide to define the end point of resuscita- 
tion. Continuation of fluid resuscitation to reach a prede- 
termined level of PWP was not necessary for survival, as 
long as adequate cardiac output was reached. Glomerular 
filtration rate was the only measurement with a positive 
correlation to cardiac output. Therefore, determination of 
glomerular filtration rate may be helpful when cardiac 
output cannot be measured. 

The use of both LVSWI and PWP in this study was 
intended to define the resuscitation point on the ascending 
slope of myocardial function curve.” We found that PWP 
was not useful to assess the adequacy of fluid resuscitation, 
but was valuable to detect cardiac decompensation. 
Although on the steep part of the cardiac function curve a 
l-em of water rise of cardiac filling pressure may increase 
stroke work by 300%, clinically, a change of PWP by 1 em of 
water is almost unrecognizable. The end diastolic filling 


pressure of the heart is an important determinan: of 
cardiac output, but other important factors include the 
afterload against which the heart contracts, neurohumoral 
factors controlling the myocardial contractibility, and 
stress relaxation, ie, distensibility of cardiac cham- 
bers.» Furthermore, if all the points of the cardiac 
function curve cannot be obtained instantaneously, then 
the cardiac function curve will not represent the true curve, 
but a t me-dependent curve.** Therefore, cardiac filing 
pressure appears to be a poor guide for adequacy of fluid 
resuscitation. 

Experimental and clinical studies concerning the extent 
of pulmonary dysfunction following crystalloid or colloid 
administration have produced conflicting results. >67? 
However, other reports suggest a complete lack of correla- 
tion between the type of fluid administered and occurrence 
of pulmonary dysfunction.*'* Using both left ventricular 
stroke work and pulmonary wedge pressure as a guide to 
fluid resuscitation of our patients, we found that the type 
of fluid ‘crystalloid or colloid) used for resuscitation did not 
influence the incidence or severity of respiratory distress 
up to three days following resuscitation. 

These data suggest that the use of cardiac output is the 
proper criterion for adequate hemodynamic resuscitation 
of severely traumatized patients and is more important 
than the type of fluid used. However, the use of pulmonary 
wedge »ressure is also important, since it may detect the 
onset o^ congestive heart failure. 
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Acute Potassium Deficit 


Its Relationship to Polyuria 
in the Postoperative Period 


Wayne B. Glazier, MD, William Silen, MD 


* Ten patients with no known history of metabolic or elec- 
. trolyte disturbances were found to have acute polyuria immecdi- 
ately ater stress or trauma. Investigation of these previous y 
nondiabetic individuals showed severe hyperglycemia and 
glycosuria, together with hypokalemia. Whereas insulim may 
contra? to some degree the hyperglycemia and glycosuria, 
complete correction of the metabolic balance did not ensue unil 
the petassium deficiency had been treated vigorously. Ten 
patients matched for operations of similar magnitude in whom 
hypoka'emia, hyperglycemia, glycosuria, or polyuria did net 
develcz following operation are also presented. Acute, otherwise 
unexp'zined polyuria secondary to glycosuria in the postepera- 
tive patient may be the result of transient glucose intolerance 
causedby potassium deficiency, a readily correctable abnerma:- 
ity. 
(Arce Surg 112:1165-1168, 1977) 


mile oliguria in the postoperative patient is more 

likely to lead to concern and investigation than is 
polyura, the latter may be just as important ard as 
potentially lethal. Even though a urinary output of 200 to 
300 mi-hour may give rise to a false sense of security, an 
exeretory rate of 150 m//hour or greater in the recently 
injured or operated patient demands thorough investiga- 
tion. A few relatively simple studies will almost invariably 
reveal the nature of the increase in urinary output. Among 
the causative factors are: (1) high-output renal failure; (2) 
volume overload; (3) nephrotoxic anesthetics, eg, methoxy- 
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fluorane; (49 chronic nephropathy caused by chronic hyper- 
calcemia; (») osmotic diuresis, most commonly caused by 
glucose or area; and (6) acute diabetes insipidus. Of this 
group, the most common would be polvuria secondary to an 
acute osmetic load resulting from acute hyperglycemia. 
Diabetes mellitus, either overt or latent, is the most 
common etiology of glucose intolerance. However, other 
causes have been elucidated in the past and warrant 
investigatien in order to initiate the appropriate therapy. 
These include the slow metabolism of glucose postopera- 
tively, with resultant hyperglycemia, hyponatremia, and 
normal seram osmolarity,' and impaired glucose metabo- 
lism during hypothermia.’ 

To this lst must now be added acute potassium defi- 
ciency. Gluzose intolerance induced by hypokalemia has 
been well ciscussed in the medical literature, but rarely 
reviewed ir surgical literature. It has been well docu- 
mented tha- potassium deficiency may be associated with 
impaired carbohydrate tolerance, whatever the mechanism 
of the loss cf potassium. Thus, the deficiency of potassium 
in primary aldosteronism seems to impair carbohydrate 
tolerance,’ € circumstance that can be reversed by aldoster- 
one antaganists or removal of the offending adrenal 
adenoma.** Similarly, glucose intolerance follows the use 
of diuretie agents, presumably because of the induced 
potassium Geficiency.** 

It should not be too surprising that acute or subacute 
potassium ceficiency that becomes unmasked in the early 
postoperative period might be associated with glucose 
intolerance,and hence, polyuria. The purpose of this report 
of ten such eases is to call to the attention of clinicians and 
surgeons the possibility that postoperative polyuria may be 
secondary t» the glucose intolerance caused by potassium 
deficiency. 


Potassium Deficit—Glazier & Silen 1165 














'"Wsyr I "s 


ESTE 


p" TE " p= Te PE Fi Ry v * E, c ; "fish, 7 "" 3 E t £97 "EIN CURE DAS. a Sale x "- = = 
LF a ee ee ee RI aT EEE RES 7/8 , 
i AS E E SONT Y 7? wee CN v E , rey « i Je r Y 
. ' ` { - A " i 


~ 


, ; B - 
i o " ' 4 * 


Table 1.—Summary of Data for Polyuric Patients* 


Preoperative - Postoperative 
BUN, Creatinine, FBG, Sodium, Potassium, BUN, Creatine. 
Patient Operation mg/100ml  mg/100ml  mg/100 mlt mEq/liter mEq/liter Glycosuria mg/100 mlt mg 100 mit 

1 Exploratory 14 1.0 106 138 4.1 - 2x 12 1.0 
laparotomy 

2 Nephrectomy & 12 0.9 107 140 4.2 T» 10 0.9 
cholecystectomy 

3 Excision of 20 1.2 100 142 4.6 e 15 1.1 
villous adenoma s 

4 Transverse 18 1.3 117 141 4.2 ew 12 1.2 
colostomy 

5 Craniotomy 9 0.8 100 133 3.7 ET 20 1.0 

6 Coronary bypass 16 1.3 115 139 4.6 JA 9 1.2 

Fy Small bowel resection 21 1.3 178 145 3.2 d 22 1.2 

8 Abdominal aortic 13 1.0 110 139 4.2 aus 12 1.0 
aneurysmectomy : 

9 Splenectomy & drainage 12 0.6 88 140 4.5 s 6 0.6 
of pelvic abscess 

10 Upper gastrointestinal 15 1.1 258 137 4.6 2+ 13 es 19 

hemorrhage 


* Urine output of 150 to 450 ml/hr postoperatively. 
T Fasting blood glucose. 

t 30 to 90 min postoperatively. 

§ Over 2 to 4 hr postoperatively. 


Table 2.—Control Group* 






















Preoperative Postoperative 
FBG, Potassium, BUN, Creatinine, Glucose, Potassium, 
Patient Operation mg/ 100 mit mEdq/ liter mg/ 100 ml mg/ 100 ml mg/ 100 mi Glycosuria mE q/ liter 
1 Below-knee amputation 115 4.0 15 1.0 120 Negative 4.2 







2 Exploratory 106 4.3 10 0.9 125 Negative 4.1 
laparotomy 
3 Aortic-Mitral 105 4.4 17 1.1 118 Negative 4.0 








valve replacement 


3.5 5 0.9 


8 Abdominoperineal 100 110 Negative 3.8 
resection 


Esophagogastrectomy 105 45. 11 1.3 125 Negative 4.3 
Coronary bypass 97 4.0 20 1.2 116 Negative 48 













* Urine output of 25 to 75 ml/hr postoperatively. 
T Fasting blood glucose. 


SUBJECTS AND METHODS solution during surgery. The one nonoperative patient had a 
central venous line inserted for fluid management and had no 


Ten patients were noted to have polyuria (150 to 450 ml/hour) evidence of overhydration. 


within the first four hours after operation or stress. All ten Preoverative laboratory studies included complete blood cell 
patients had no known preexistent metabolic or electrolyte abnor- count, serum creatinine, BUN, and electrolyte value measure- 
malities. The age of the patients ranged from 53 to 93 years old. ments, as well as urinalysis. Eight of ten patients had no abnor- 
Four of ten were receiving diuretic therapy for mild hypertension mality 5f metabolie or renal function. Two of ten had elevation of 
preoperatively. Four were operated on electively, while five their serum glucose level, measured following initiation of fluid 
underwent emergency operations. Preoperatively, elective opera- administration. Both were emergency cases and one also had a low 
tive patients received minimal hydration with 5% dextrose and serum potassium level. 
Ringer's lactate solution, 150 to 300 ml within two to six hours of All ten patients’ conditions were stable postoperatively, with no 
surgery. The patients undergoing emergency procedures were not hypotension or cardiovascular abnormalities. Investigation 
severely dehydrated or electrolyte depleted, and thus received revealed that hyperglycemia, glycosuria, and hypokalemia not 
similar fluid volume as the elective patients. presen- prior to operation were evident in all of the patients. 
Seven of ten patients had central lines placed preoperatively, Potassium values decreased from an average of 4.3 mEq/liter 
with maintenance of central venous pressures between 6 and 15 (normal, 3.5 to 5.5) to 3.0 mEq/liter (Table 1). Serum glucose values 
em of water during surgery and postoperatively, and they were in increased from an average of 113 to 311 mg/100 ml. Serum BUN, 
good fluid balance during the period under study. Two of the ten creatinine, and sodium levels were within normal limits. Seven of 
underwent short operative procedures (60 minutes or less) and the ten patients were supported with mechanical ventilation 


received less than 500 ml of 5% dextrose and Ringer’s lactate immediately postoperatively, with frequent arterial blood gas 
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determimations obtained. One of ten patients (who underwen. 
craniotemy) was deliberately hyperventilated to minimize cere- 
bral edema; the others revealed ro evidence of respiratory akale- 
sis. Pauents were treated witk boluses of potassium chwride 
through central venous lines. Serum potassium levels were 
measured on an hourly basis until the hypokalemia had beer 
corrected. 

Five & the ten patients were treated with both intravenous anc 
subeutameous insulin. Insulin was administered for a serum 
glueose value of 300 mg/10® ml or greater with 2+ glycosuria. 
Following correction of serum potassium levels to normal, usually 
after 20-te 100 mEq of potassium chloride administered intrave- 
nously, tne hyperglycemia and glycosuria resolved, often wi-hout 
insulin therapy (Table 1). Follow-up serum glucose levels were 
within mormal range in six patients, two had slightly eleratec 
values, snd in two it was not measured. 

Ten patients matched for operations of similar magnitude in 
whom hypokalemia, hyperglycem:a, glycosuria, or polyuria dii not 
develop following major surgical procedures are presented im 
Tabie 2. Ages ranged from 47 to 95 years old. Urine output ranged 
between 25 and 75 ml/hour curing the first four hours posto»era- 
tively. There was no evidence of any preexisting metabolic or 
electrolyte abnormalities. Fluid management was similar to that 
previously outlined for the ten pelyuric patients. 


COMMENT 


The potassium ion is am essential activator of intracel- 
lular enzymatic reactions, particularly in the transfer of 
high-erergy phosphate in carbohydrate metabolism." * 
Patients with hypokalemia secondary to hyperaldoster- 
onism have been noted to exhibit diminished carbohydrate 
toleranee.-?^ Of particular importance to the group of 
patients described in this article is the observation -hat 
simple potassium deficiency can cause glucose intcler- 
ance.'™™= The exact mechanism has not been clearly eluci- 
dated. |- has been suggestec that the rapid release of 
insulin from the pancreas in response to a glucose load is 
potassium-dependent in patients who are potass um 
depleted (eg, from hyperaldosteronism or iatrogenically 
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NEU eee spy tgs eo EM eee ee ey TEC, 
Postoperative Follow-up 
MÓN 
Blood Glucose, Sodium, Potassium, nsun Amount of Potassium FBG, Potassium, 
mg/ t80 mli} mEg/liter- ^ mEg/liter: Glycosuriat Given Required, miq§ mg/ 100 ml mE q/ liter Glycosuria 
38D 135 3.1 4+ Yes 80 90 4.4 Negative 
3T) 134 3.3 2+ Yes 60 116 4.2 Negative 
197 138 2.9 Trace No 40 Me oy Negative 
285 136 3.4 t+ No 60 145 4.2 Negative 
225 144 3.0 2+ No 40 85 3.9 Negative 
23) 135 3.1 2+ No 100 110 4.0 Negative 
207 137 3.0 1+ No 40 d 4.5 Negative 
519 138 2.4 4+ Yes 100 111 4.5 Negative 
375 134 3.2 3+ Yes 40 106 4.9 Negative 
36D : 135 3.4 4+ Yes 20 110 4.6 Negative 
e 


induced hy»okalemia with diuretics). Replacement of 
potassium deficits will lead to resolution of this transient 
impairment in carbohydrate tolerance.*"'*"' 

It is recognized that varying degrees of hyperglycemia 
are observec after shock or trauma and that such hypergly- 
cemia is prc»ably secondary to release of catecholamines, 
glucagon, aad growth hormone." Under such circum- 
stances, the potassium does not usually decrease, and in 
fact may inerease because of a large amount of cellular 
breakdown.” It would be difficult to explain the hypergly- 
cemia obser-ed in our patients solely on this basis, since 
the serum pstassium levels were uniformly decreased and 
because, at -he time of the most severe hyperglycemia, 
cardiovascular stability had been achieved. In addition, 
examinatiom of the blood glucose and serum potassium 
levels in ter patients undergoing comparable operations 
but who wer»? not observed to have polyuria demonstrated 
no evidence of hypokalemia, although some degree of 
hyperglycemia was present, probably as a result of glucose 
infusions. 

The failur= of the hyperglycemia to respond completely 
to insulin therapy in several of our patients also supports 
the fact thas potassium deficiency played an important 
role.^ Thus, in this setting, potassium deficieney would 
clearly tend o accentuate any tendency to hyperglycemia, 
with its attendant glycosuria and osmotic diuresis. 

The cause ef polyuria in the postoperative patient should 
always be thoroughly investigated. Estimation of the 
urinary urea nitrogen/blood urea nitrogen ratio and the 
urinary sodi«m level will aid in the establishment of the 
presence or absence of high-output urinary failure. A 
careful review of the history and preoperative laboratory 
values should exclude as a cause of the polyuria such 
entities as Hypercalcemia, chronic potassium deficiency, 
nephrotoxie anesthetic agents, volume overload, and 
osmotic diuresis. Etiologies of osmotic diuresis include 
diabetes mellitus, slowdown of glucose metabolism postop- 
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eratively, with resultant hyponatremia and normal serum 
osmolarity, and hypothermia, resulting in impairment of 
glucose metabolism. To this list must be added the possi- 
bility of acute potassium deficiency. The unmasking of 
acute potassium deficiency in the early postoperative 
period may be attributed to the presence of subclinical 
preoperative potassium deficiency caused by diuretics, 
excessive purgation of enemas, and intraoperative hyper- 
ventilation resulting in respiratory alkalosis, all of which 
may be enhanced by the release of aldosterone in response 
to operation. 

Many patients today, particularly of middle age, are 
subject to fluctuation in serum potassium levels, and thus 


the possibility of postoperative glycosuria and polyuria 
developing exists. Latent diabetics are obviously at risk, 
and their propensity to become hyperglycemic will 
certainly be aggravated by added glucose intolerance 
induced by acute potassium deficiency. 

In these patients, therefore, intraoperative fluid treat- 
ment reeds to be closely monitored, as well as considera- 
tion given to ventilatory support and preventing respira- 
tory alxalosis and secondary hypokalemia. If investigation 
of polyuria in the postoperative period reveals hypokalemia 
and hyperglycemia, simple correction by administration of 
large cuantities of potassium will suffice to overcome the 
acute glucose intolerance. 
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Editorial Comment 


A urine volume that is inappropriate for the clinical state of the 
patient is always an indication of impaired renal function. This is 
equally true for high urine volumes as for low. It is tempting to 
assume that if a urine volume of 60 ml/hr is an indication of good 
renal function, then a urine volume of 120 ml/hr is probably an 
indication of superb renal function. When the high urine volume 
represents an attempt by normally functioning kidneys to excrete 
the excess fluid provided by overzealous intraoperative or postop- 
erative administration, then, indeed, its appearance is indicative 
of appropriate renal function. If, on the other hand, the urine 
volume is high at a time when the patient is clearly fluid-depleted, 
then it is an indication of serious trouble. 

The authors of this article correctly point out a number of 
explanations for an inappropriately high urine volume. Probably 
the most common of these is an osmotic diuresis due to hypergly- 
cemia, frequently associated with unrecognized or latent diabetes. 
A more serious example of polyuria is high-output renal failure 
associated with acute tubular necrosis. These can be easily distin- 
guished by measurements of the urine plasma osmolar ratio. If the 
polyuria is secondary to an osmotic load with normally functioning 
kidneys, then the urine plasma osmolar ratio will be greater than 
1:3. If, on the other hand, the polyuria is an indication of acute 
tubular necrosis, the urine plasma osmolar ratio will be 1:00. 

Drs Glazier and Silen suggest that a further cause of polyuria in 
the postoperative patient is acute hypokalemia. The thesis that 
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hypokalemia interferes with glucose transport into the cell, with 
resulting hyperglycemia, is based on well-established biochemical 
information. It is also well known that hypokalemia interferes 
with the concentrating mechanism of the kidney, thereby 
producing polyuria. The authors wish to connect these observa- 
tions with a single explanation. The therapy of this condition 
depends on the established effect of potassium and insulin to drive 
glucos= into the cell, with a resultant fall in the blood glucose level. 
There are several aspects of their thesis that will need further 
clarification and experimental verification. The explanation for 
the hypokalemia is not clear, especially since acute, sudden 
changes in the serum potassium level are uncommon. One possible 
explaration is a sudden alkalosis of either the respiratory or 
metabolic variety. Correlation of their findings with blood and 
urine pHs would be of help. 

The authors believe that their patients were not latent diabet- 
ics, since their fasting blood glucose levels in the follow-up period 
were reasonably, although not entirely, normal. In order to make 
this statement with more certainty, glucose tolerance tests would 
have been required. This report represents a valuable contribution 
to the surgical literature, since it should stimulate additional 
investigations into the cause of otherwise unexplained postopera- 
tive polyuria, a common and frequently puzzling phenomenon. 

SAMUEL R. PowERS, JR, MD 
Albany, NY 
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A “rial of Cephalothin Sod:um in Colon 
Surgery to Prevent Wound Infection 


Jonathan 3. W. Burdon, MB; Peter J. Morris, MD, PhD; Ptilip Hunt, MB; James M. Watts, MB 


* A double-blind trial of preoperative and perioperative cepha- 
lothin scdium in patients undergoing colonic surgery was 
carried cut to test the value of this drug in reducing wound 
infection rates. Two studies were performed. In the first trial, 1 
gir of cephalothin sodium or a placebo was given intravenously 
at the beginning of operation, and 1 gm one hour later. In the 
second'tral, the dose of cephalothin or placebo was increased to 
2 cm. There was no significant reduction in wound infections in 
. eitner stucly in the groups receiving cephalothin, although over 
two thizd- of the organisms cultured from the infected wounds 
were sensitive to cephalothin. It is suggested that meticulous 
attention .o technique to avoid gross contamination remains the 
mcst impertant factor in the prevention of wound infections after 


colon surgery. 
(Arcis Surg 112:1169-1173, 1977) 


«ird infection is a common complication follcwing 

oon surgery. Incidenees of 6% to 61% are recorded 
in che 'terature’ (Table 1). Although a wound infection is 
no- a :fe-threatening complication after surgery, it does 
add significantly to a patient’s hospital stay, and therefore 
to -he soeioeconomic cost of the operation. For this reason, 
a doube blind trial was designed to test the efficacy of 
cephalothin sodium administered at the time of operation 
in preve-ting wound infections after colon surgery The 
trial vae designed to produee high tissue levels of anti- 
bictic at the time of maximum contamination during 
surger;, as suggested by the classic experimental work of 
Bu-ke.* 2atients undergoing colon surgery were selected 


Accepted for publication May 12, 1977. 
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because of he known high rate of wound infections in such 
cases. 


SUBJECTS AND METHODS 


A double-L-ind protocol was used in this study. Cephalothin and 
placebo were supplied in randomly numbered vials and were 
allocated to »atients entered into the trial on the basis of these 
random nunmers. The code was not broken until completion of 
each trial. 

Two trials with different protocols were carried out. Forty-two 
patients undergoing colon surgery were included in the first trial, 
and 51 patierzs in the second. In the first trial, patients were given 
1 gm of placeso or cephalothin sodium intravenously at the start of 
induction of the anaesthetic, and 1 gm intravenously one hour 
later. In the second trial, these doses were doubled to 2 gm of 
placebo or cephalothin sodium. All doses were given in a small 
volume of normal saline solution over several minutes. 

Patients se ected for the trial were those in whom elective colon 
surgery was planned. If the colon was not opened at operation, the 
patient was removed from the trial. All types of colon operations 
were included, and these are described in Table 2. No special 
draping tech-iques were employed to prevent wound contamina- 
tion. The wounds were closed primarily using catgut and nylon or 
black silk temsion sutures. Patients included in this study were 
admitted to three units at the Royal Melbourne and Prince 
Henry's Hospitals, Melbourne. The operations were performed by 
a total of ten surgeons. The large bowel was prepared by washout 
only for two or three days before surgery, and the patient was 
given a low--esidue diet over this period. In 18 cases, bowel 
antibiotics (neomycin sulfate and nonabsorbable sulphonamides) 
were given. These patients were included in the trials. 

Wound inf-ction was defined as the spontaneous discharge or 
release of pug from a wound, together with growth of an organism 
after culture. Cellulitis and stitch abscesses, although noted, were 
not classified as infections for the purpose of this study. All 
patients were followed up until discharge from the hospital, and 
their hospital records were reviewed following their first outpa- 
tient visit, in -ase of delay in presentation of a wound abscess. Pus 
from wounds was eultured and sensitivities to cephalothin and 
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Table 1.—Incidence of Wound Infection Following Colon Surgery in Reported Seri 
Preoperative or Operative Antibiotics No Preoperative or Operative Antibiotics 
Source, yr No. of Patients ?e With Wound Infection No. of Patients % With Wound Infection 

Altemeier & Hummel,' 1965* 82 10 DE Je 
Altemeier et al,? 1966 7€ 8 17 0 
Azar & Drapanos,? 1968 414 18 31 35 
Berne et al.^ 1972 2€ 11 25 32 
Burton? 1973F 46 65 52 58 
Burton et al, 1974F : 41 34 39 31 
Evans & Pollock’ 1973 41 34 46 43 
Everett et al,* 1969* + | 13 62 16 56 
Fikri & McAdams,? 1975 TT T d P 
Gilmore et al,'° 1973 84 1C 84 18 
Hafner,'' 1971* 200 12 a c», 
Herter & Slanetz,'* 1967 724 1€ 318 25 
Herter,'? 1972 TH Sis g: M" 
Hughes et al,'^ 1970 50 1C 44 25 
Jepson et al,18 1969+ ur. 232 E «sd 
Keighley et al,'$ 1976 33 12 29 3ge 
Kippax & Thomas;,'" 1966 

Study 1 

Study 2 hix tp 1 is PE 
Nash & Hugh,'® 1967 36 c] 34 41 
Polacek & Sanfelippo,'? 1968 190 2c 80 10 
Polk & Lopez-Mayor,?? 1969 54 * 50 30 
Poth,?' 1960* 174 ra 18 78 
Ad Hoc Committee on Trauma,?? 1964 A a 
Rousselot & Slattery,” 1964* 326 15 


* Studies employing nonabsorbable antiobiotics only. 
+ Studies that include cellulitis in the definition of wound infection. 





Trial 1 





Operation No. of Patients 
Sigmoid colectomy 
Abdominoperineal resection 
Left hemicolectomy 

Right hemicolectomy 
Colostomy 

Closure of colostomy 
Anterior resection of rectum 
Total colectomy 
Coloenterostomy 


Coloplasty for anastomotic 
stricture of colon 





-— 
o 






— 





other antibiotics determined by the disk method in the microbiol- 
ogy department of the Royal Melbourne Hospital. 


RESULTS 


Details of the type of operation and the infection rate for 
each operation in both studies are given in Table 2. 


Study 1 


Forty-two patients were included in this series (Table 3). 
Cephalothin was received by 18 patients, and placebo by 24. 
Wound infections occurred in five of the cephalothin 
patients (28%) and in 11 of the placebo patients (46%). The 
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Trial 2 


Table 2.—Wound Infections After Different Colon Operations in the Two Trials 
YX, 


MM 7 
No. With Wound Infections 


No. of Patients No. With Wound Infections 
7 2 
7 4 


o|o|m|m|: 
IRE 
iA 

o|^|o|- 
| ow] ro]: 


AR 
EN 
Co 
Co 


œ 
-|s 
A 
o 
T 


kh 
Co 
Nm 


total wound infection rate was 38%. This lower rate of 
wound infections in the patients who received cephalothin 
was not significantly different from the rate in those who 
received a placebo (x? = 1.42; P > .05). 


Study 2 


Fifty-one patients were included in this second series. 
Cepha othin was given to 28 patients, and placebo to 23. 
The total wound infection rate was 51%; wound infections 
developed in 46% of patients receiving cephalothin, while 
56% of wounds in patients receiving placebo became 
infected (Table 3). Again, the improved rate of infection in 
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se 1960 


Overall Results 
Prospective 
Signiftcaace Blind No. of % With Waund 
at P =< .*5 Trial Patients Infection 
ie No 82 10 
NS No 93 6 
Yes. No 445 19 
NS No 51 22 
NS No 100 61 
NS Yes 80 32 
NS No 87 39 
NS No 29 59 
ma 341 2 
Yas No 164 14 
^ No 200 13 
Yes No 1,042 20 
ps No 350 13 
Yes Yes 94 17 
3 a No 109 53 
Yos No 62 24 
id No 143 46 
yn No 133 27 
Yes No 70 21 
rs No 270 19 
Yes Yes 104 18 
Yes No 192 11 
ut No 550 13 
a No 326 15 


the patients receiving cephalothin was not significant 
(x? — 0351; P > .05). 

‘Tex patients received preoperative bowel antibiotics in 
the firs trial, and eight in the second. Such patients by 
chance» ell roughly in equal numbers into the cephalothin 
and p asebo groups in beth trials. No beneficial effec: could 
be seen in those patients who received preoperative bowel 
antib-ofcs. Rather, the reverse was found (Table 4°. 

Orgazism antibiotic sensitivity was recorded The 
orgarisms isolated and their sensitivity to cephalothin are 
shown m Table 5. Sixty-nire percent of the organisms in 
the first study and 67% in the second study were sensitive 
to cephelothin. Eight organisms were isolated in the second 
study, ia which sensitivity testing for cephalothin was not 
performed. These organisms showed delayed or scanty 
growth -n the presence of organisms grown copiously frem 
the sen=æ wound, and were probably of little importance in 
those wound infections. Organisms reported as having 
intermediate sensitivity were recorded as resistant (Table 
5). 


COMMENT 


Wound infection following elective colon surgery is a 
signiic.nt postoperative complication, for, while not Hře- 
threateaing, it adds signifieantly to the hospital stay and 
to patient discomfort. A review of the literature since 
1960*** "Table 1) shows that there have been many studies 
of the walue of antibiotics in preventing wound infections 
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Table 3.—Relationship Between Wound Infection and 
Administration of Cephalothin Sodium 


No. of Patients 


Placebo 
Wouncsinfection 


Clean wound 


Cepha!otnin 
Woundinfection 


Clean wound 





Table 4.—Wound Infection Rates in Patients Who Received 
Preoperative Bowel Antibiotics as Well as Either Placebo 
or Cephalothin Sodium 


No. of Patients 


Trial 1 Trial 2 Total 


Preopereive bowel antibiotics 
Placebo 
Wound infection 
Cleas Wound 


Cepha thin sodium 
Wouad infection 
Cleam Wound 
No preoperative bowel antibiotics 


Placek> 
Wouad infection 


Cleam wound 


Cepha »thin sodium 
Wounad infection 


Clean wound 


after color surgery. Few studies were performed using a 
strict dou»le-blind protocol, but the high frequency of 
wound infections after this type of surgery is confirmed. 
Preoperative and perioperative antibiotics are of unproved 
value in many of these series. Antibioties given after 
operation have been found to be of no value in the 
preventior of wound infections following surgery.” 

Burke,*‘ in his classic work in guinea pigs, showed that a 
single intravenous dose of antibiotic given at the time of or 
shortly betore bacterial contamination was the most effec- 
tive methed of preventing the development of a bacterial 
lesion. He “ound that the antibiotic became less effective if 
given after contamination, and was completely ineffeetive 
if given three hours after contamination. His experimental 
findings kave been borne out in a number of clinical 
studies, but not in all (Table 1). Clinical evidence to support 
these laboratory findings have been presented by Bernard 
and Cole, Polk and Lopez-Mayor,” Fullen et al," Hughes 
et al, anc Evans and Pollock.’ 

Other relevant experimental work has been presented by 
Alexander and his colleagues?* recently. They implanted 
multiperferated ovoid stainless steel cylinders into surgical 
incisions ia dogs and sampled fluid from these cylinders at 
various times after administration of systemic antibiotics. 
Thirteen different antibiotics were examined in this study, 
including hree cephalosporins, cephalothin, cephaloridine, 
and cefazelin sodium. Maximum levels of "wound-fluid" 
cephalothin were reached within one to two hours 
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following systemic administration. Wound-fluid cephalo- 
thin concentration remained high for several hours after 
the serum antibiotic level had begun to fall. As a result of 
their study, Alexander and his colleagues suggest that 
prophylactic antibiotics should be administered as an intra- 
venous bolus one to two hours before the expected time of 
contamination. This was the rationale of the use of cepha- 
lothin as a preventive antibiotic in these two prospective 
trials. 

Nevertheless, we were not able to demonstrate a statis- 
tically significant reduction in wound infections in the 
patients who received cephalothin in either trial or by 
pooling the results of both trials. There would seem to be 
little doubt that the tissue level of cephalothin at the time 
of contamination with bacteria from the colon should have 
been adequate, as contamination after opening the colon 
occurred from 30 to 90 minutes after administration of the 
first intravenous dose, and furthermore, a much larger 
dose was given in the second trial. As approximately two 
thirds of all organisms isolated were sensitive to cephalo- 
thin, it could have been reasonably expected that cephalo- 
thin would have been of value in diminishing the rate of 
wound infection after colon surgery (accepting that the low 
incidenee of anaerobic bacteroides infections was correct). 
This then suggests that the degree of contamination is of 
critical importance and that in heavily contaminated 
wounds, the local host defenses, aided by antibiotics, are 
unable to cope with the bacterial load introduced in a 
significantly large number of cases. 

The inclusion of cases from ten surgeons in this study is 
a defect in the overall protocol, but was necessary to obtain 
a sufficient number of patients. Although there were 
differences in wound infection rates between surgeons 
(the more experienced surgeons having less wound infec- 
tions than the less experienced), patients from each 
surgeon were evenly distributed between the cephalothin 
and placebo groups. 

The results of this trial of preventive antibiotics in colon 
surgery suggest that technique is of great importance, and 
that careful attention to the avoidance of contamination is 
of paramount importance, for probably no antibiotic will 
prevent infection in a heavily contaminated wound. This 
has been emphasized by Burton et al, Hughes,” and Fikri 
and McAdams,’ who reported a reduction in infection rate 
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in a personal series of colon operations by meticulous 
attention to techniques designed to prevent or diminish the 
degree »f bacterial contamination of the wound. The use of 
preventive antibioties without meticulous attention to 
surgica. technique will not prevent the development of 
wound infection after colon surgery. 


This work was supported in part by a grant from Eli Lilly, who also 
supplied the cephalothin and the placebo. 


Nonproprietary Names and Trademarks of Drugs 


Cefazolin sodium— A ncef, Kefzol. ` 
Cephaloridine— Loridine. 
Cephalothin sodium—Keflin. 
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Invited Editorial Comment 


Bunden and his associates have examined the usefulness of 
antibietzs in elective operations on the colon and have appro- 
priately concluded that meticulous attention to technique is a 
major fz-tor in the prevention of operative wound infecticn after 
operat oas on the large bowel. All experienced surgeons wil agree 
with ther conclusion; it would be a poor state of affairs, indeed, if 
we suggested that any medicinal treatment is a substitute for 
technica. precision and judgmental foresight. 

A namber of comments are pertinent to the trial itself, in view 
of the wade confirmation and broad reproducibility of prophylaxis 
in germi- e high-risk situations. Superficially, one might think that 
the us ef nonabsorbable antibiotics obscured the outcome; inetu- 
sion ef such agents undoubtedly diminishes the value of the 


exper-nee. However, Table 4 reasonably defines their ack of © 


impact on the trial. Failure to include wound cellulitis noz even- 
tuating ^ purulent drainage as an infection is at varianee with 
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most definitions of wound infection. 

The first trial might well have achieved statistical significance 
had more patients been included. This is always a possibility, 
although the control of sepsis in cephalothin-treated patients is so 
far from that previously reported with other agents that I believe 
this is unlikely. The failure of the higher dosage regimen is 
particularly noteworthy, because any number of individuals have 
run afoul of the concept: “If a little is good, a lot must be better." 
One should also note the frequent failure to identify anaerobes as 
pathogens in this specific trial. 

There are three fundamental problems with this study: 

1. Patients undergoing colostomy and colostomy closure should 
have been excluded. The density of bacterial contamination of the 
skin at thelevel of the sweat glands and hair follicles is such that 
the impact of intraoperative antibiotics on the chronic colonization 
is minimal These patients generally have been excluded from 
similar trials and are best treated by delayed primary closure of 
their wounds. 

2. The study in question emphasizes the preoperative and 
intraoperative administration of antibiotics, but fails to appre- 
ciate a consistent regrowth of bacteria as demonstrated in the 
experimental situation by Sir Ashley Miles and myself (Br J Exp 
Pathol 54:99, 1973). Inevitably, a few clones of bacteria are not 
killed by the initial antibiotic onslaught and are able to regrow 
five to seven hours after initial contamination. This delayed 
growth spurt is then subject to antibiotic prophylaxis that 
produces measurable antibiotic levels over somewhat longer 
periods (eg, eight to ten hours). 

3. The setection of cephalothin may represent a serious mistake. 
The great preponderance of data supporting the concept of 
prophylaxis utilized cephaloridine. Many attempts, most unpub- 
lished, have been made to reproduce this observation with the 
allegedly safer and more widely used cephalothin sodium. As with 
the present trial, more often than not they have been unimpres- 
sive. Good evidence exists that both cephaloridine and cefazolin 
are effective in prophylaxis; relatively little evidence supports the 
use of cephalothin for such prophylaxis. 

This is a stimulating study and an honestly and fairly reported 
trial that will cause all of us to reconsider our priorities and our 
interpretations of a problem as old as surgery itself. 

Hiram C. Pork, Jr, MD 
Louisville, Ky 
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Neoplasms of the Large Bowel 


Following Ureterosigmoidostomy 


Gamini S. Sooriyaarachchi, MB, BS, MRCP, DCH; Robert O. Johnson, MD; Paul P. Carbone, MD 


* A poorly differentiated adenocarcinoma of the rectum devel- 
oped in a 43-year-old man 37 years after ureterosigmoidostomy 
for epispadias with urinary incontinence. The review of literature 
indicates that patients who have undergone ureterosigmoidos- 
tomy have an increased risk for the development of large bowel 
neopiasia. The median time interval between the procedure and 
the diagnosis of the neoplasm is 21 years, and the median age at 
diagnosis is 33 years. The majority of the lesions are malignant 
and seem to occur at the site of ureteric anastamosis. The 
suggested etiologic mechanisms and the clinical aspects of 
colonic neoplasia following ureterosigmoidostomy are dis- 
cussed. 

(Arch Surg 112:1174-1177, 1977) 


reterosigmoidostomy as a urinary diversion procedure 

may be indicated in a variety of conditions. These 
include exstrophy of the bladder, pelvic exenteration with 
sacrifice of the bladder, intractable postirradiation cystitis, 
and cancer of the bladder. However, since Bricker’s' 
description of the ileal conduit as a method of urinary 
diversion, ureterosigmoidostomy has become less popülar, 
partieularly in view of its well-known complications, such 
as hyperchloremic acidosis, chronic renal infections, and 
urinary caleuli. 

Hammer’ first described the occurrence of colonic 
neoplasms following ureterosigmoidostomy, and since his 
description, over 40 such case reports have appeared in the 
literature. It has been stated that the incidence of carci- 
noma of the colon in patients with ureterosigmoidostomy 
may be as much as 500 times greater than that normally 
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expected in the general population.** This rare but serious 
sequel cf ureterosigmoidostomy deserves more awareness, 
particularly because a considerable number of patients 
may have undergone this procedure in the past, and 
therefore are at potential risk for the development of a 
malignancy of the colon. We report a case of carcinoma of 
the large bowel 37 years after ureterosigmoidostomy. An 
extensive survey of the literature was made and the 
significant observations are discussed. 


REPORT OF A CASE 


A 43-year-old man was admitted to the University of Wisconsin 
Hospitais with a history of rectal bleeding and pain of approxi- 
mately eight months' duration. He had no other significant 
symptoms. At the age of 6 years, he had undergone bilateral 
ureterosigmoidostomy for epispadias with urinary incontinence. 
Following this procedure, the patient had been doing well until his 
present hospital admission. 

On physical examination, a mass was palpated in the rectum and 
this was thought to be a carcinoma. No other abnormality was 
noted on physical examination, except for persistent epispadias. 
The laboratory investigations were normal. The intravenous py- 
elogram (IVP) showed slight dilation of the collecting system in 
the rigFt kidney and rather low implantation of the ureters into 
the sigmoid colon. The chest roentgenogram, liver scan, and bone 
scan failed to show any evidence of metastases. An abdominoper- 
ineal resection and a colon-loop urinary diversion were performed. 
The distal end of the sigmoid colon was brought out as a colostomy. 
No liver metastases were noted at the time of laparotomy. 

The -esected specimen of bowel showed that both ureteric 
orifices were normal. A 7 x 5-em fungating mass was seen 6 cm 
below the distal ureterosigmoidostomy site. On microscopic exam- 
ination, the tumor was a poorly differentiated adenocarcinoma 
extending through the bowel wall into the perirectal fat. The distal 
ureterosigmoidostomy site itself was unremarkable. Sections of 
the proximal ureterosigmoidostomy showed a few small atypical 
colonie glands with no evidence of malignancy. Two lymph nodes 
direetly underneath the tumor showed the presence of malignant 
cells. 
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Posteperatively, the patient was started on a regimer of 
adjuvaat chemotherapy with fluorouracil, and he was deing well 
wher =en in the outpatient department nine months after his 


surger-. 
COMMENT 


The incidence of sigmoid colon carcinoma in reported 
series of ureterosigmeidostomy for nonmalignan- cendi- 
tions with over five years’ follow-up) is shown in Table 
1.°°" The average incidence is approximately 990, 100.900 
cases, and this is 100 times greater than the incicenee of 
carcinema of the sigmoid colon in the general population 
(9.9/100,000 cases, according to the statistics of the 
Natioral Cancer Survey). 

Farty-one cases of large bowel neoplasia followinz ureto- 
sigmo-lostomy have been previously reported in the liter- 
ature total, 42 cases, including the present case} These 
patiengs were reviewed in zwo groups. Thirty-four of these 
patiems, including these reported by H. G. Hanley, MD 
(oral communication,* 1962), had undergone ure-erosig- 
moido-tomy for nonmalignant conditions (group A), 
and the remaining eight patients had undergone this 
procedure for carcinoma of the bladder (group B).*=*° The 
indieadons for ureterosigmoidoscopy in these patients 
were zs follows?-*:'*-**: 


Indicatien No. of Patients 
Exstrophy of bladder , 23 
Epispae ias 3 
Chronie cystitis 2 
Traum: 4 
Other monmalignant conditions 2 
Carcinama of bladder 8 
Total 42 


These were 22 males and 11 females in group A, and six 
males and one female in group B. (Sex was not mentioned 
in two case reports.) The age distribution of patients in 
group 4 at diagnosis of the large bowel neoplasm is shewn 
in Fig _; 68% of the patients were under the age of 4) years, 
and 852 of the cases occurred in patients less than 50 years 
old. T:e median age at the onset of the large bowel 
neop:a-m was 33 years (range, 16 to 75) in group A. This is 
in contrast to the median age of 63 years (range, 5) to 54) 
in group B patients, who had undergone ureterosigmoicos- 
tomy or carcinoma of the bladder. The time interval 
between ureterosigmoidostomy and the development of 
colonieneoplasm ranged from 7 to 46 years (mean, 22.6) for 
group A patients (Fig 2) and two to nine years (mean, 5.6) 
for graup B patients. 

The arge bowel neoplasms usually occurred at the site of 
the ur2terostomy and were more common at the Eft 
uretere stoma than at the right. However, the necplasms 
developed at both ureteric stomas in a few patients. In 
most mstances, the meoplasm was an exophytic or a 
polypo-d growth. In the 34 patients in group A, these 
neoplasms were histologically malignant in 26 (76%) 
patients (adenocarcinoma in 20 patients and analplastic 
carcincma in six), while the remaining eight patients bad 
benigm polyps. In five of the eight patients in group B 
(ureterosigmoidostomy for carcinoma of the bkadder), 
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Table 1.—Incidence of Neoplastic Change in Reported 


Series of Ureterosigmoidostomy * 


No. of 
Evaluable No. With Follow-up, 


Source, yr Cases Neoplasia yr 


Stevens. 1941 40 0 210 
Lower.* 1943 8 15 


Higgins, 1947 

Harvard & Thompson,’ 1951 
Urdaneta et al,’ 1966 

Wear & Barquin,’ 1973 
Bennett,” 1973 

Segura & Kelalis," 1975 
Spence et al, 1975 





*Performed for benign conditions, with over five years' follow-up. 
1May include a few patients who underwent ureterosigmoidostomy for 
malignant conditions. 


adenocarcinoma developed at the ureterosigmoidostomy, 
while in two patients, transitional carcinoma developed 
and a benign polyp developed in one. 

When presenting with a large bowel neoplasm, a 
majority of the patients had bowel symptoms that included 
mainly reetal bleeding, while some patients had bowel 
obstruction. In a considerable number of patients, symp- 
toms referable to the urinary tract were present. Some 
patients have undergone a previous nephrectomy for 
unilateral hydronephrosis, and subsequently, an obstruct- 
ing lesion had been detected at the ureterosigmoid anasta- 
mosis. The IVP was abnormal in most patients, and often 
showed evidence of hydronephrosis or impairment of renal 
function. The barium enema showed a lesion in 14 out 24 
instances where it was done. The lesion could be visualized 
via the proctosigmoidoscope in eight patients and in four 
patients the examination was normal. 

After the diagnosis of large bowel neoplasm was made, 
23 patients (54%) underwent resection of part of the colon, 
with reanastamosis; four patients underwent only colos- 
tomy, and one patient underwent abdominoperineal resec- 
tion, as the lesion was situated low down (Table 2). Simple 
resection of the lesion was performed in six patients, and 
in most of these, the procedure was performed via laparot- 
omy. Reimplantation of the ureters into the colon was 
performed in many instances, and a few patients under- 
went ileal loop urinary diversion. The prognosis after the 
development of large bowel neoplasms mainly depended on 
the histology of the lesion and the extent of its spread at 
the time of diagnosis. 

The oceurrence of large bowel neoplasia following ure- 
terosigmeidostomy is unlikely to be merely fortuitous. The 
average incidence of neoplasia following this procedure 
seems to be much higher than the incidence of colon 
careinoma in the general population. Furthermore, the 
median age at the onset of neoplasia in these patients is 33 
years, while the median age for large bowel cancer in the 
general population is 69.1 years (from the third National 
Cancer Survey"). Sixty-eight percent of the cases of 
colonic neoplasms in group A patients occurred before the 
age of 40 years, and colon carcinoma is very uncommon 
before this age in the general population. The precise 
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Fig 1.—Age distribution of 34 patients reported in literature in 
whom large bowel neoplasms developed following sigmoidos- 
tomy for nonmalignant conditions. 


' Table 2.—Surgical Procedures Carried Out Following 
Detection of Large Bowel Neoplasms* 


No. of Patients 
















nm 
Group A Group B 
Surgical Procedure (N = 34) (N = 8)t 
For the large bowel neoplasm 
Resection of a portion of colon 19 4 
Resection of neoplasm 7 
Colostomy 4 
Abdominoperineal resection 1 Ae 
Not known 3 4 
Urinary diversion subsequent to the 
development of large bowel neoplasm 
Reimplantation of ureters into 
colon/rectum 10 
lleal-loop urinary diversion 5 
Other form of urinary diversion 3 
Urinary diversion not required or 
not performed 10 





Not known 





*Forty-two reported cases^*'** of large bowel neoplasm following 
ureterosigmoidostomy. 

TUreterosigmoidostomy for nonmalignant conditions. 

fUreterosigmoidostomy for malignant conditions. 


location of the tumor at the site of the ureterosigmoidos- 
tomy in most cases is a significant factor. In some patients, 
polyps have developed precisely at this site, even years 
after urine has been diverted from the colon.'*:» 2.2? 
Several etiological mechanisms have been postulated to 
explain the occurrence of colonic neoplasia following ure- 
terosigmoidostomy. It has been suggested that urinary 
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Fig 2.—T me interval between ureterosigmoidostomy for nonma- 
lignant conditions and development of large bowel neoplasms (34 
patients -eported in literature). 


carcinogens may provoke neoplasia of the mucosa of the 
large bowel. Sommo and Traverso” studied the histological 
and histochemieal changes of bowel mucosa of patients at 
varying intervals from 2 to 48 months following uretero- 
sigmoidostomy. Initially, there was a period of prolifera- 
tive changes, with cellular hyperplasia and overproduction 
of mucus. Eventually, there were atrophic changes, with 
undifferentiated cellular elements forming solid cords 
replacing the normal glandular tubules. There was also 
reducticn of the mucus production. 

Contrary to these observations, Scott and Boyd* failed 
to demonstrate the occurrence of colonie neoplasia in 
ureterosigmoidostomized dogs fed on f£-naphthylamine, 
which is a potent bladder carcinogen. However, their 
follow-up period was only 21 to 30 months. Mechanical 
trauma at the time of surgery has been suggested as a 
possible etiological factor,**^ but there is no significant 
data to substantiate this hypothesis. Aldis'* has postulated 
that the lower end of the ureter projecting into the colon 
may subject the area of anastamosis to repeated trauma 
and irritation by the passing fecal stream. This hypothesis 
is supperted by the observation that, when the ureterosig- 
moid anastamoses are left in situ following subsequent 
nephrectomy or ileal loop diversion, the lesions still occur 
precisely at the old ureterosigmoid anastamosis, despite 
the cessation of the urinary stream.!*:19.25.51.32 

Patients who have undergone ureterosigmoidostomy 
consitute a high-risk group, as they are most vulnerable to 
large bowel neoplasia, most of which may be malignant. 
The alteration of bowel habits, rectal bleeding or pain, and 
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the rapid developmen: of upper urinary tract obstruction 
warraat further evaluation. The radiological examination 
of tae arge bowel using a soluble contrast medium ‘barium 
may |= hazardous if refluxed into ureters), as well as 
proe-osigmoidoscopy, may help in detecting the colonic 
lesien_Adequate surveillarce of these patients at high risk 
has be=n suggested” in orcer to help in early detection and 
improve the prognosis. This may be considered, »articu- 
larly ater the elapse of the minimum latent period, since 
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ureterosigmoidostomy and annual or biannual proctosig- 
moidoscopic and radiologic examinations have been 
suggested.” The physicians involved in the care of these 
patients should be aware of this uncommon but important 
complication of ureterosigmoidostomy, as these patients 
are at high risk for the development of colonic neoplasia. 


This study was supported in part by grants 1-P30-CA-14520-03,04 and 1- 
R25-CA-18897-02 from the National Cancer Institute, Department of 
Health, Edueation, and Welfare. 
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Laparoscopy for Diagnosis and Treatment 
of Abdominal Pain in Adolescent Girls 


Sylvain Kleinhaus, MD; Karen Hein, MD; Michael Sheran, PA; Scott J. Boley, MD 


è Between 1973 and 1976, laparoscopy was performed on 50 
girls aged 12 to 18 years old for evaluation of abdominal pain 
severe enough to warrant hospitalization. In nine patients, a 
pelvic mass was suspected on physical examination or ultraso- 
nography. Twenty-three patients had histories of previous 
episodes of salpingitis, but negative cultures at time of admis- 
sion. Eighteen patients had no significant past medical history 
and normal physical findings. Laparoscopy established a diag- 
nosis in 28 of the 50 patients, and in the 32 patients in whom a 
specific preoperative diagnosis was entertained, laparoscopy 
proved it to be incorrect in 15. In all cases where laparoscopy 
resulted in specific treatment, the symptoms were relieved. 
There was no morbidity or mortality. 

(Arch Surg 112:1178-1179, 1977) 


179 abdominal pain in adolescent girls has always 

been a challenging problem. The primary difficulty is 
the distinction between pain that is functional in origin 
and that due to organic abnormalities. Formerly, appendi- 
citis and ovarian and paraovarian cysts were the major 
organic conditions to be considered. Recently, as a result of 
earlier and more frequent sexual activity among teen- 
agers, increasing incidences of acute and chronic pelvic 
inflammatory disease have further complicated the diag- 
nosis and management of lower abdominal pain in these 
patients. 

In the past, it was often necessary to resort to laparot- 
omy to establish or exclude an organic cause for lower 
abdominal pain. Laparoscopy, which has been widely used 
in older patients, has not been employed extensively in 
children and adolescents. Two factors responsible for this 
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have been a need for general anesthesia in these patients 
and the less than optimal laparoscopic instruments avail- 
able. Recent advances in anesthetic technique have over- 
come many of the objections to general anesthesia,’ while 
refinements in instrumentation have provided greater 
ability to visualize and manipulate intra-abdominal struc- 
tures.” 

This study is concerned with the evaluation of the role of 
laparoscopy in the diagnosis and management of lower 
abdominal pain in adolescent girls. 


SUBJECTS AND METHODS 


Between 1973 and 1976, laparoscopy was performed on 50 girls 
between the ages of 12 and 18 as an aid in the evaluation and 
treatment of severe lower abdominal pain. On the basis of clinical 
history physical findings, laboratory, and x-ray data, they were 
divided into three groups. 

Grouo 1 consisted of 18 girls in whom no apparent cause for 
abdomimal pain could be found. In these patients, physieal exami- 
nation was normal, no history of past episodes of salpingitis could 
be elicited, and the results of all laboratory examinations, includ- 
ing ultrasonography, when performed, were noncontributory. One 
girl had had an intrauterine device (IUD) removed at another 
institu-ion six months prior to hospital admission. 

Group 2 was made up of nine girls in whom a pelvie mass had 
been d:scovered, either by bimanual examination or by ultrasound 
studies. No past history of pelvie inflammatory disease (PID) 
could be elicited, and all eultures were negative. Group 3 consisted 
of 23 patients, all of whom had proved PID with positive cultures 
and previously had been treated with an appropriate antibiotic. At 
the time of the present admission, all cervical and urine eultures 
were repeatedly negative, and ultrasonography, when performed, 
was within normal limits. A diagnosis of recurrent or chronie 
salpingitis was entertained, but could not be substantiated. 

Laparoscopy was performed on all patients in the operating 
room under general anesthesia. Prior to laparoscopy, cervical 
specimens were obtained under sterile conditions for aerobic and 
anaerebie culture and sensitivity. A bimanual examination was 
performed, a Foley catheter inserted in the bladder and a urine 
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speamen sent for culture and sensitivity. Telescopic Hopkins lens 
laparoseopie instruments were used. In all cases, a subambiical 
incisson was used to introduce the endoscope and, when necessary, 
one ar two aecessory lower abdominal incisions were employec for 
insertion of additional instruments. Peritoneal fluid specimens 
were obtained for aerobic, anaerobic, and viral cultures and the 
pelvie organs examined. In the absence of any specific contraimdi- 
catiens, the appendix, terminal ileum, gallbladder, and liver also 
were visualized. 


RESULTS 


Al laparoscopies were performed without morbaüdit* or 
mortality. In group 1, a cause for the pain was establisned 
by =paroseopy in 11 of tae 18 girls. Three patients aad 
evicence of myometritis (one was the girl who had the IUD 
remeved six months previcusly), but no other pelvie abror- 
malities. In eight patients, small ovarian or paraovanian 
cysts were found. These were either aspirated, biopsied, or 
remeved at the time of laparoscopy. In the remaining 
sevenepatients, all pelvic and abdominal organs visualized 
were normal. Laparotemy was avoided in all 18 petients. 

Ir four patients in group 2, paraovarian cysts were found 
and created endoscopieally. In two patients, no mass was 
found, despite thorough visualization of the pelvis and 
abdemen. The remaining three patients had the preseace 
of pelvic masses confirmed by laparoscopy, but requi-ed 
lapamotomy for their safe removal and treatment. 

Ir 13 of the 23 patients in group 3, inspection of zhe 
pelvic organs revealed rormal internal genitalia end 
cultures taken at the time of laparoscopy were sterile. The 
need for further antibiotic treatment was obviated and zhe 
stigma of “chronic PID” removed in these adolescent girls. 
In tæ remaining ten patients, one or both fallopian tudes 
were obviously inflamed and three of these patients kad 
posit ve peritoneal cultures confirming the clinical -mpres- 
sion None of these patients required laparotomy. 

Of the 32 patients ir groups 2 and 3 in whom a specific 
preoperative diagnosis was entertained, it was proved 
incorrect in 15 (47%). These included two of nine patieats 
with a clinically suspected mass in whom none was fouad, 
and :3 of 23 patients thought to have salpingitis, but 
proved not to have this disease. A definitive diagnosis vas 
estaxlished in 28 of the 50 patients; ten had PID, 15 Fad 
ovarian or paraovarian cysts, and three had myorretri is. 
Only zhree cf these patients required laparotomy, amd then 
only with definitive knowledge of the intra-abGomiaal 
findings. In 47 of the 50 adolescent girls in this study, all 
the information necessary for optimal treatmemt was 
obtained without the need for a formal laparotomy. 


COMMENT 


These data demonstrate the value and safety of laparos- 
copy n the evaluation of lower abdominal pain in adoles- 
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cent giris. In all patients, laparoscopy enabled us to 
establish a diagnosis or exclude the presence of an identifi- 
able organic cause for the pain. Laparotomy was only 
necessary in order to excise ovarian tumors diagnosed by 
laparoscapy but too large to be managed endoscopically. 
Although there were none in our patients, complications 
have been reported following laparoscopy. However, the 
incidence and severity of complications is lower than that 
encountered after exploratory laparotomy.’ 

Lower abdominal pain in sexually active teenage girls is 
often aseribed to PID, even in the absence of a compatible 
history or positive culture. Once this diagnosis is noted in 
the medical record, one is often hard-pressed to remove the 
label of “chronic PID,” and the social and psychological 
overtones this implies. The ability to exclude the diagnosis 
of salpingitis in such patients is one of the more gratifying 
aspects o^ laparoscopy. 

In adolescents, in whom the concept of body image is 
very important, a minimal scar is desirable. The infraum- 
bilieal sear of laparoscopy is incorporated into the perium- 
bilieal skim creases and the accessary incisions are only 5 
mm long. and often are indistinguishable from naevi or 
supernumerary mammary glands. This excellent cosmetic 


result has greatly facilitated the acceptance of this proce- . 


dure. 


Our exoerience with laparoscopy for the diagnosis of — 


lower abcominal pain has encouraged us to use it more 
liberally as an alternative to exploratory laparotomy in 
other situations. Some examples are for the evaluation of 
patients following blunt abdominal trauma? and as a 
means of obtaining tissue in patients with tumors who are 
candidates for pretreatment with chemotherapy or radi- 
ation therapy.’ The minimal morbidity, benign postopera- 
tive course, and shortened hospital stay following laparos- 
copy in children would suggest a much broader role for this 
procedure in the future. 
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Small Paraduodenal Hernias 


Herbert Freund, MD, Yacov Berlatzky, MD 


e During an 18-month period, five patients ranging in age from 
3'2 to 79 years old were treated for small paraduodenal hernia. 
Three had acute strangulated obstruction, while in the other two 
patients the hernia was found incidentally, during surgery for 


. other causes. As the mortality of obstructing internal hernias 


exceeds 5096, all paraduodenal hernias, even small and asymp- 
tomatic ones, should be considered an operable condition. The 
operating surgeon must be aware of the various types and 
locations of paraduodenal hernias and look for them whenever 
operating for unexplained abdominal pain or obstruction. 
Contrary to the common assumption that paraduodenal hernias 
are rare congenital anomalies, we believe the rarity of this 
condition to be due to insufficient attention to the clinical picture 
and inadequate exploration of the paraduodenal hernia during 
laparotomy. 
(Arch Surg 112:1180-1183, 1977) 


p hernias account for 0.9% of all cases of intestinal 
obstruction’ and are defined as the herniation of a 
viseus through a normal or abnormal aperture within the 
peritoneal cavity. Among internal hernias, paraduodenal 
hernias constitute the majority of cases, most of them 
diagnosed at surgery or autopsy. 

Five patients with paraduodenal hernias, all verified at 
operation, treated at the Hadassah University Hospital 
during an 18-month period led us to believe that the 
incidence of this type of hernia is higher than is generally 
believed and that insufficient attention has been given to 
the frequency and clinical manifestations of small paradu- 
odenal hernias. 


REPORT OF CASES 


Case 1.—A child, 8 years old, was admitted to this hospital 
complaining of persistent abdominal pain and vomiting of five 
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days' duration. No previous history referable to the gastrointes- 
tinal tract was obtainable. On examination, he looked ill; his 
temperature was 37.5 C and pulse rate was 110 beats per minute. 
His abdomen was slightly distended, no masses were palpable, 
mild central abdominal tenderness was elicited, peristalsis was 
normal, znd rectal examination was noncontributory. The WBC 
count was 23,000/cu mm. A plain x-ray film of the abdomen 
showed complete small bowel obstruction. 

At exploratory laparotomy, a small amount of straw-colored 
fluid was found. The cecum was incompletely descended. Edema- 
tous loops of terminal ileum were found caught in a paracecal 
fossa. A large segment of small bowel was found to be twisted at 
the root of its mesentery, forming a volvulus. The bowel was 
untwisted and found to be viable. At this stage, an easily reducible 
right-sided paraduodenal hernia (Waldeyer) was found, contain- 
ing nondistended loops of proximal jejunum. The paraduodenal 
fossa was closed by interrupted sutures and the ileocecal fold was 
opened te free the distal ileum. At completion of the operation, the 
cecum was in the right iliac fossa and the root of the mesentery 
appeared to be of normal length. The patient's postoperative 
course was uneventful and he has remained asymptomatic for the 
past 18 months. 


This is a rare case where paraduodenal and paracecal 
hernias occurred in the same patient, with volvulus of the 
intervering small intestine. In this case, congenital distur- 
bance of rotation and attachment was the cause of the two 
hernias. Restoration of normal anatomy was made possible 
by application of principles of treatment of internal 
hernias. 


Case L—A 79-year-old woman was admitted to the hospital 
complaining of diffuse abdominal pain, nausea, and vomiting of 
six days' duration. Three weeks earlier, she had been discharged 
from the hospital after being treated for congestive heart failure 
and left-sided pleural effusion. There were no previous complaints 
concernimg the gastrointestinal tract. Physical examination 
revealed moderate dehydration, a temperature of 36.2 C, blood 
pressure of 110/60 mm Hg, and a pulse rate of 92 beats per minute. 
Air entry to the base of the left lung was diminished. There was 
general abdominal tenderness, without signs of peritoneal irrita- 
tion. No masses were palpable. Peristaltic waves were observed on 
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Fig 1.—Smail left-sided paraduodenal hernia via fossa of 
Lendzert (shaded area). Note position of left colic branch 
ct irferior mesenteric artery and inferior mesenteric vein ir 
eage of sac (crosshatched area). 


the ebd»minal wall, with hyperactive intestinal sounds audible. 
Externe hernias were not found. Rectal examination was norm al. 
Laboratory studies showed the following levels: WBC count, 5,690/ 
eu mm; hemeglobin, 15.3 gm/100 ml; and BUN, 48 mg,100 ml. 
Serum dectrolyte count and bilirubin level were within normal 
limits. An eleetrocardiogram disclosed an old anteroseptal myocar- 
dial in“arction. A chest roentgenogram showed heart enlargement 
and ‘<ftsided pleural effusion. A plain abdominal x-ray fim 
revealed numerous widely dileted loops of small bowel with air 
fluid &v«ls. Barium enema was normal. 

At exploratory laparotomy, a loop of viable small bowel incar- 
cerated m a left paraduodena! fossa (Landzert) was reduced, and 
the fessz closed by interrupted sutures. The patient's postopera- 
tive e»arse was uneventful up to the sixth day, when she suffered 
cardiac arrest, probably due to digitalis intoxication, and died. 


Thx was a small, left-sided paraduodenal hernia causing 
acute -nzestinal obstruction. The hernia, containing a shert 
loop cf jejunum, was easily reduced and the defect 
repairec. The fatal outeome was unrelated to the hernia 
itself 

Case 3—A 45-year-old man was admitted to the emergeney 
room ecmplaining of severe epigastric pain, nausea, and vomitirg 
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of six hours' duration. The patient had experienced similar but 
much milder episodes in the past 15 years and was diagnosed as 
suffering from a duodenal ulcer. 


On admission, he looked ill and pale, in a cold sweat. His 
_ temperature was 37.8 C, blood pressure, 180/100 mm Hg, and pulse 


rate, 100 beats per minute. The abdomen was tender, with signs of 
diffuse peritoneal irritation. Bowel sounds were hypoactive. The 
WBC count was 19,000/cu mm and hemoglobin level, 15.9 gm/100 
ml. Plain abdominal x-ray films in the erect and reeumbent 
positions were noncontributory. The patient was prepared for 
surgery, suspected of suffering from a perforated duodenal ulcer. 
At operation, a moderate amount of blood-tinted fluid was found. 
The scarred duodenal bulb was intact. A loop of ileum, measuring 
61 cm, was hyperemic and edematous, as if relieved from strangu- 
lation. 

Exploration of the abdominal cavity revealed a left-sided para- 
duodenal 1ernia (Landzert) from which the strangulated loop of 
bowel probably emerged during anesthesia or laparotomy. The 
hernial orifice was closed by sutures. The bowel, which looked 
compromised initially, resumed its normal color. The postoperative 
course was uneventful and the patient has since been free of any 
abdomina! complaints. 


This patient had a strangulated obstruction that was 
relieved during anesthesia or laparotomy. The acute 
picture, mimicking a perforated viscus, is indicative of the 
seriousness of a strangulated paraduodenal hernia. It is a 
closed loep obstruction, where the damage to the bowel 
occurs early, accounting for the high mortality of this 
condition. 


Case 4.—A 31-year-old boy was admitted to the Department of 
Pediatric Surgery for treatment of severe gastroesophageal reflux 
with stricture of the distal esophagus. On admission, he looked 
rather wel developed; the physical examination was within 
normal limits. At operation, the strictured esophagus was dilated 
via a gastrotomy, the hiatal crura were approximated, and an 
antireflux procedure (Nissen's fundoplication) was fashioned. 
During routine exploration of the abdominal cavity, a small left- 
sided paracuodenal hernia (Landzert) was disclosed, and its orifice 
obliterated with sutures. 

CASE 5.—A 6!e-year-old boy was admitted to the emergency room 
a few hours after being hit by a car. On admission, he was in a 
semicomatese state. His blood pressure was 115/60 mm Hg, and 
pulse rate, 104 beats per minute. Hematoma of the right parieto- 
temporal area, right periorbital hematoma, and left-sided hemi- 
paresis were noticed. The abdomen was flat, but signs of peri- 
toneal irritation could be elicited over the right upper quadrant. 
Skull and chest roentgenograms were normal. Abdominal tap 
revealed bleod-tinted fluid. 

The child was transferred to the operating theatre, where a 
huge, subdural hygroma was evacuated via a right-sided temporal 
burr hole. Exploratery laparotomy revealed a small crack of the 
right lobe of the liver and hematoma of the hepatoduodenal 
ligament. During exploration, a left-sided paraduodenal hernia 
(Landzert) was discovered, and its orifice obliterated with sutures. 
The patient recovered completely. 


These last two cases are evidence of the mechanical 
theory of paraduodenal hernia formation. We assume that, 
due to some failure of attachment, a potential fossa and 
opening were created that, in time, would have enlarged 
because of recurrent incarcerations of more and more 


. bowel loops, culminating in an acute obstruction in later 


life. 
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COMMENT 


Internal hernias are rare and account for only 0.5% to 3% 
of all cases of intestinal obstruction.’ In autopsy material, 
internal hernias have been reported to occur in 0.2% to 
0.925. Paraduodenal hernias are the most common and 
make up 53% of all reported internal hernias.’ In 1899, 
Moynihan‘ described nine paraduodenal peritoneal pockets 
or fossae located near the fourth part of the duodenum. 
These fossae seem to be anatomically inconsistent and 
represent merely small variations of one another. 
According to Jones, only five fossae exist, of which 
Meyers’ claimed only two to be clinically significant. These 
two are designated right-sided paraduodenal hernia, if the 
herniated loops of bowel pass to the right of the superior 
mesenteric vessels, into the mesentericoparietal fossa of 
Waldeyer, and left-sided paraduodenal hernia when they 
pass beneath the inferior mesenteric vein and left colie 
artery, occupying chiefly the descending mesocolon. 

The original concept of the genesis of paraduodenal 
hernias was that recurrent entrapment of a loop of bowel 
in one of the peritoneal fossae causes gradual stretching of 
the pocket, with more and more of the bowel entering the 
hernia. This concept was suggested to be erroneous by 
Andrews, Callander et al^ and Zimmerman and Lauf- 
man,” who claimed paraduodenal hernias to be cf congen- 
ital origin, representing anomalies of rotation and fixation 
of the bowel. 

There have been several excellent studies dealing with 
the embryological defects associated with paraduodenal 
hernias,'*? and we would like to describe the very essential 
points of this complex mechanism. 

The ascending and descending limbs of the colon have 
mesenteries when the midgut returns from the umbilical 
eord to the abdomen at the end of the tenth week of 
gestation. Simultaneously with the returning to the 
abdominal cavity, the umbilical loop rotates an additional 
180° in the counterclockwise direction. Subsequently, the 
cecum descends to the right lower quadrant and the colon 
comes into contact with the posterior peritoneal wall to 
fuse with it, fixing the position of the colon by the fifth 
month. Paraduodenal hernias appear to be formed during 
this period of fixation of the ascending and descending 
mesocolon. 

In left-sided paraduodenal hernia, the intestinal loop 
enters a pocket of the mobile and not yet fused descending 
mesocolon between its attachment and the inferior 
mesenteric vein. With subsequent fusion of the mesocolon, 
the pocket containing the intestinal loop, or sometimes the 
whole of the small intestine, becomes the hernial sac whose 
opening lies at the site of the paraduodenal fossa of 
Landzert (Fig 1). A right-sided paraduodenal hernia 
represents a similar pocket formed in the same manner 
under the ascending mesocolon. In this form, the superior 
mesenteric artery or its continuation, the ileocolic artery, 
lies in the free edge of the sac (Fig 2). 

As much as this theory of the congenital origin of 


paraduodenal hernia is appealing, we cannot discard the | 


simple mechanical theory, particularly when regarding 
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Fig 2.—Right-sided paraduodenal hernia in fossa of 
Waldeyer. Defect lies at base of mesentery of first part of 
jejunum, behind superior mesenteric artery and below 
duodenum (herniation is marked by crosshatched area). 





patient 3, who suffered intermittent crampy abdominal 
pains fer years, representing recurrent incarcerations of 
bowel in this hernia, and when considering patients 4 and 
5, in whom a potential opening and space were accidentally 
found at exploration, without any incarcerated bowel 
dormant within it. It seems possible that, in certain cases, 
congenital anomalies of fusion enable encapsulation and 
hernia formation of large parts of small bowel, while in 
others, anomalies of rotation enable the creation of smaller 
potential spaces where repeated incarceration and entrap- 
ment of bowel loops can increase the size of the defect. This 
was prcbably the mechanism of the hernias encountered in 
patients 2 and 3, as well as in those reported by Berens." 

Paraduodenal hernias may be symptomless, and discov- 
ered inzidentally during surgery for other causes, as with 
two of our patients (cases 4 and 5), or the hernia might 
produce symptoms. The majority of patients with paradu- 
odenal hernias have an acute intestinal obstruction where 
the indication for immediate surgery is obvious. As we are 
usually dealing with a closed loop obstruction, where the 
time interval between obstruction and bowel necrosis 
might »e very short, any time-consuming diagnostic work- 
up otker than a plain abdominal x-ray film may be 
hazardous and endanger the patient's life. The diag- 
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nostr: dilemma is much more complex in the chronic cases, 
wher symptoms may be so obscure and vague that an 
intr@abdominal hernia is rarely diagnosed preoperatively. 
Thes patients may complain of vague abdominal distress, 
of m.ermittent crampy pain or postprandial pair, nausea, 
voricing, and distention. without laboratory signs indica- 
tive ef inflammatory disease. In these patients, a thorough 
diagnostic work-up is needed while the patient is symp- 
tomatic. Evaluation during symptom-free intervals is 
likely to be misleadingly normal. 

Wiliams‘ and Meyers’ described displacement er distur- 
bane» of small bowel arrangement, encapsulation of small 
bowe loops, sacculation or clumping, segmental dilation, 
stasis, reversed peristalsis, and fixation as the radiological 
hallmarks of internal hernia. Recently, the use of selective 
abdominal arteriograms was advocated in the preoperative 
diagwosis of internal hernias.” The mortality of 5bstruct- 
ing imternal hernias exceeds 5055.':9:5:52* All paraduode- 
nal lernias should be considered potentially lethal and 
capable of causing strangulating obstruction. Even small 
and «symptomatic hernias are potentially dangerous and 
shoal be considered an operable condition. The fact that, 
witan a period of 18 mcnths, five cases of paraduodenal 
herams were diagnosed and treated by us, two of them 
asymptomatic, gives rise to speculation as to the true 
rarity of this condition. However, it may be a matter of 
ana-cmieal recognition and proper attention to tie possi- 
bility-of the occurrence of such hernias. The usual explora- 
tory Bparotomy is inadecuate in the evaluation of signifi- 
can- 5eritoneal fossae, as the potential space o? a peri- 
tonez fossa is generally not evident from the relatively 
smallsize of its orifice. The surgeon must be aware of the 
varius types and locations of internal hernias whenever 
the a »domen is explored for unexplained pain or obstruc- 
tion, emembering that these hernias may reduce spanta- 
meousy under anesthesia (patient 3). | 
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Operetive management itself should consist of reduction 
of the hernia and obliteration of the defect. If reduetion is 
unsuccessful, then either the colon should be freed by 
incising its lateral peritoneal attachments, connecting the 
hernia &c with the peritoneal cavity, or the hernial orifice 
should tæ widened by division of its borders. Care should be 
exerciscl in preserving the superior mesenterie vessels in 
the wal of the sac and its orifice. 
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Principles of Abdominal Wound Closure 


I. Animal Studies 


Richard J. Sanders, MD; David DiClementi; Karen Ireland, MD 


è An experimental study in rats was designed to measure the 
effect of tissue bite size and tightness of tying on the wound’s 
ability to resist dehiscence from increased intra-abdominal 
pressure. Abdominal incisions in rats were closed in one of four 
ways: large tissue bites, tied tightly or loosely, or small tissue 
bites, tied tightly or loosely. The strongest closure was with large 
tissue bites and loose ties. The weakest closure was with small 
bites and tight ties. It appeared that tying sutures loosely was a 
little more important than taking large bites, although the differ- 
ence was not significant. Each of these factors was a contrib- 
uting element. 

(Arch Surg 112:1184-1187, 1977) 


The ideal wound closure will not dehisce, herniate, or 
permit complications secondary to the suture mate- 
rial. The surgical literature contains numerous analyses of 
wound dehiscences that have incriminated many factors as 
causes of wound separation. These can be categorized into 
two groups: patient factors and surgical factors. The 
patient factors include age, nutrition, chronie illness, 
cancer, infection, anemia, scurvy, and increased intra- 
abdominal pressure. In general, the physician has little 
control over these factors (with the exception of giving 
vitamin C for scurvy). 

The surgical factors include the type of incision, the 
selection of suture material, and the method of closure. 
These are factors that the physician can control. It is in this 
area that the surgeon must concentrate his efforts to 
minimize wound complications. While numerous reports 
have compared types of incisions and suture materials,"* 
this study focuses on the technique of wounc closure, 
particularly on the size of the tissue bites and how loosely 
the sutures are tied. Because these factors are much harder 
to evaluate in patients than in animals, an experimental 
model was designed to test these two factors in rats. The 
results form part 1 of this study on the principles of wound 
closure. In part 2, clinical observations, which are less 
controlled, will be presented. 


MATERIALS AND METHODS 
Sprague-Dawley outbred male rats, 250 to 300 gm, were used in 
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this study. The rats were anesthetized with 6 to 10 mg of 
intraperiteneal pentobarbital. Groups of 12 to 20 animals, similar 
in age anc size, were operated on on the same day. The animals 
were subdivided into four groups. Under clean, but not sterile, 
technique, 6-em midline abdominal incisions were made. The 
fascia was closed in one layer, with 4-0 silk, in one of four ways: 1- 
to 2-mm bites of tissue tied tightly or loosely and placed about 3 
mm apart or 5-mm bites of tissue tied tightly or loosely and 
placed 6 -o 7 mm apart. The skin was closed with running 
nylon. 

Betweer the fourth and sixth postoperative day, the rats were 
killed with chloroform. The strength of their abdominal wounds 
was testec with the fascial sutures in place and the skin sutures 
removed following the method described by Udupa and Chansou- 
ria.’ A needle with an attached rubber balloon (or finger of a glove) 
was inserted through a small stab wound in the abdominal wall, 
and tied tizhtly in place with a purse-string suture. Another heavy 
suture wzs tied around the lower abdomen. The balloon was 
attached to a mercury sphigmomanometer and was slowly inflated 
until the abdominal incision broke open (Fig 1). The breaking 
pressure was recorded in millimeters of mercury and the portion 
of the abdominal wall that dehisced was noted. A section of each 
wound was excised for histological examination, using formalin 
fixation and hematoxylin-eosin staining. 

Figure 3 shows small tissue bites, approximately 1 to 2 mm from 
the fascia! edge, tied tightly and tied loosely. The tight knots were 
tied under as much tension as the suture would tolerate. The loose 
ties were snugged down just to the point where the fascial edges 
touched, nd the knot secured with two more throws. Figure 3 
similarly shows 5-mm tissue bites tied tightly and loosely. 


RESULTS 


The pressure required to rupture the wound in each 
animal is plotted in Fig 4 and in Table 1. In a few rats from 
each groip, the rupture occurred in the lateral abdominal 
muscles, at least 1 to 2 cm lateral to the suture line. Thus, 
the suture line was stronger than the abdominal muscles in 
14% of the animals with small bites whose wounds were 
closed w:th tight ties (group 1), in 22% of large bites closed 
with tight ties (group 2), in 18% of small bites closed with 
loose ties (group 3), and in 53% of the animals with large 
bites whose wounds were closed with loose ties (group 4). 
On this basis, the large bite/loose tie technique was 
superior to the other three methods. 

The average pressure required to rupture the wounds 
was highest for group 4 (large bite, loose tie): 239 mm Hg. 
It was lowest for group 1 (small bite, tight tie): 189 mm Hg. 
This difference was highly significant (P < .001) and 
should aetually have been greater, since in 53% of the group 
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Fig 1.—Technique used to measure wound strength began with 
removing skin sutures: large needle, size 12 to 14, with enlareed 
tip, had a belloon tied over tip. This was inserted through sab 
wound in lower quadrant and firmed with purse-string sut. re; 
heavy tie abeve legs prevented balloon from entering scrotum. 


4 rats, the suture line was still intact when the lateral 
muscles ruptured. These suture lines actually had higker 
breaking pressures, but since they could not be measured, 
they were recorded at the point the lateral abdominal wall 
broke It is also worth notirg that every animal in group 4 
had a wound strong enough to withstand pressures to #90 
mm Eg, while in every other group, some wounds ruptured 
at pressures below this point, 33% in group 1, 22% in groap 
2, anc 18% in group 3. 

Group 3 (small bite, loose tie) had the second Fighest 
average breaking pressure, 228 mm Hg. The differenre 
between groups 3 and 4 was small, 11 mm, ard mot 
statistically significant (P < .9). However, this difference 
is actually greater than 11 mm for the reason mention»d 
previously. On the other hand, group 3, like group 4, had a 
significantly higher breaking pressure than group 1 
(P< J. 

Group 2 ‘large bites, tight tie) had a little highar 
breaking pressure than group 1 (small bites, tight ti»), 2.0 
mm Eg vs 189 mm Hg, but this was not statisticaly 
significant (P < .2). Group 2 had a lower breaking prsssu-e 
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Fig 2.—Sraall tissue bites tied tightly (left) and loosely (right). Tight 
ties were pulled as tightly as possible; loose ties were tightened 
just to point where fascial edges touched. 
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Fig 3.—Large tissue bites tied tightly (left) and edd iii 











than either of the loosely tied groups, 3 or 4. Between 
groups 2 and 4, the difference, 210 vs 239, was statistically 
significan: (P — .02), while between groups 2 and 3, the 
difference, 210 vs 228, was not too significant (P < .02). 
In Fig £, the results of one batch of closely related rats is 
plotted. “his demonstrates a little more clearly the 
different »reaking pressures with different techniques of 
suturing. Note that in all three animals in group 4 and in 
two of the ive animals in group 3, the suture line remained 
intact when the lateral abdominal wall gave way. 
Dehiscence occurred either by the sutures cutting 
through the tissues they encircled or by a tear developing 
in the faseial-muscle layers in the line of the needle holes, 
that is, along the lateral edge of the row of sutures. When 
small tissue bites were used, the sutures tore through the 
tissue in 53% of the closures with tight ties and in 45% with 
loose ties. With large bites, dehiscence occurred by the 
sutures cutting through the tissue in 23% of the closures 
with tight ties and in only 596 with loose ties. Thus, larger 
bites were less apt to cut through the tissues than smaller 
bites unde- increased intra-abdominal pressure. The weak 
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Fig 4.—Pressures required to rupture each wound in all rats in 
each of four groups. 


spot, with large bites, was along the line of the needle 
holes. 
Microscopic examination of the tissues at the time of 


killing revealed two consistent patterns. Animals whose ' 


closures were with tight ties had evidence of muscle 
necrosis under the sutures, while animals whose wounds 
were closed with loose ties had no evidence of such necrosis 
(Fig 6). 


COMMENT 


This was not a study of wound healing, rather, one of 
wound strength. The time of wound dehiscence in patients 
is usually between the fifth and eighth postoperative day, a 
time when little of a wound’s strength is due to healing, 
most of it being attributable to the sutures. Adamsons and 
Enquist’ found, in healthy guinea pigs, that the strength 
contributed by sutures decreased rapidly between the third 
and ninth postoperative day, but even after 45 days, 
wounds with sutures in place were 10% stronger than those 
without sutures. Since the purpose of this study was to 
evaluate a wound's ability to resist dehiscence, all studies 
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Fig 5.—Pressures required to rupture each wound in a single 
batch of matched rats, divided randomly into four groups. 
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Group Bite, mm Tie Pressure, mm Hg SD 

3 (N = 17) 1-2* Loose 228.2 +41 

4(N = 19) 57 Loose 238.9 +28 
*Small. 
fLarge. 


were performed with the sutures in place. 

The three vital technical factors in wound closure are the 
tightness of the tie, the size of the tissue bite, and the 
distance between sutures. Probably the most ignored of 
these factors is the tightness of the tie. In 1938, Whipple 
and Elliott"? commented that “tight suturing is probably 
the commonest mistake made in the repair of abdominal 
incisions.” They found microscopic evidence of necrosis 
under the tight sutures. In one of the few published 
experimental studies of tightly tied sutures, Nelson and 
Dennis” found the seven-day tensile strength of wounds 
closed with tight ties to be 48% of normal, compared to 638% 
for weunds closed with loose ties. Further, microscopic 
studies revealed tissue necrosis next to the tightly tied 
sutures. 
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The present study confirms these findings. The results 
clear yindieate that the tissue necrosis seen with tight ties 
was associated with weaker wounds, more susceptible to 
rupture under increased intra-abdominal pressures. The 
loose tE is cefined as one that provides just enough tension 
to permit the fascial edges to touch. There should be no 
wrinkling of the fascia. When the edges do not touch 
withou wrinkling, additional sutures are needed az closer 
intervats. 

Tke size of the tissue bite is another important faetor. In 
the present animal stucy, larger bites resulted in stronger 
wounds than smaller bites, although the differenee was 
small. E owever, it must be pointed out that young, healthy 
rats were used in this study. Had the tissues been olderor 
weakemed by disease, the size of the bite might hawe 
proved to be of greater importance. Early in this stucy, 
severe] attempts were mace to produce a colony of rats 
with weak tissues. Roentgenograms, cortisone aeetate, and 
f-aminepropionic acid were all tried—unsuccessfully How- 
ever, the animal studies did demonstrate that large tissue 





of wounds closed with tight and loose ties. Note 
absence of nuclei in muscle sells of wounds with tight ties (left), compared to 
normal-appearing nuclei in muscie cells of wounds with loose ties (right). 


bites are more resistant to cutting through the tissue than 


. small bites. When large bites, tied loosely, were tested, 


there was only one instance (5%), of the sutures: cutting 
through the tissues. The large bite seemed to be the more 
important factor, because even when these were tied 
tightly, only 23% cut through. In contrast, 539; and 45%, 
respectively, of the two groups of closures with small bites 
dehisced by the sutures tearing through the tissues. 

The distance between sutures was not evaluated in this 
study. In an earlier experiment reported by Nelson and 
Dennis, Fast found that by increasing the number of 
sutures from 1 to 2/em, wound strength doubled." By 
further increasing the number of sutures, additional small 
increments of strength could be attained, but this was 
counter-balanced by some late weakening of the abdominal 
wall along the line of the needle holes. In this study, the 
interval between sutures was arbitrarily set at a little 
greater than the thickness of the tissue bites. This 
appeared :o be adequate, because in no instance did 
dehiscence-occur between sutures. 
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Principles of Abdominal Wound Closure 


II. Prevention of Wound Dehiscence 


Richard J. Sanders, MD, David DiClementi 


® Among 4,000 abdominal wound closures, there were 11 
dehiscences. In eight, the original wound was closed with 
retention or large figure-of-8 sutures. When the wounds were 
resutured, the same basic technique of large tissue bites at close 
intervals was used, but this time the wounds remained intact. 
Therefore, it was concluded that the cause of the dehiscence 
was not poor tissues, but poor technique: the first sutures either 
had too small bites, were placed too far apart, or were tied too 
tightly. We describe a closure technique using buried figure-of- 
eight retention sutures tied very loosely. An additional running 
suture approximates the fascial edges. This method was used in 
126 patients, with but one failure, caused by improper knot tying. 
In a separate clinical study, no difference in wound tension was 
found between vertical and transverse incisions. 

(Arch Surg 112:1188-1191, 1977) 


art 1 of this report described a controlled animal study 

of suturing techniques that evaluated the size of the 
tissue bites and the tightness of the tie. Part 2 deals with 
patient studies, which are more difficult to interpret than 
those in animals because of the large number of uncontrol- 
lable variables. However, it is still possible to draw mean- 
ingful conclusions from observations in patients. 

In this clinical study three separate aspects of wound 
dehiscence are examined: (1) the dehisced wound, (2) 
methods for closure that incorporate the principles of 
large tissue bites and loose ties, and (3) the difference in 
wound tension between vertical and transverse incisions. 


SUBJECTS AND METHODS 


A study was performed on the charts of approximately 4,000 
patients who underwent major abdominal operations in the four 
years between 1969 and 1972 at General Rose Memorial Hospital, 





Accepted for publication June 10, 1977. 

From the Department of Surgery, University of Colorado Medical Center, 
Denver. 

Reprint requests to 4545 E 9th Ave, Denver, CO 80220 (Dr Sanders). 


1188 Arch Surg—Vol 112, Oct 1977 


Denver. The review included all abdominal operations performed 
by all the surgeons working in this hospital. There was no 
standard'zation of wound closure. Appendectomies and tubal 
ligations were excluded. 

Another study was made of 126 patients who underwent upper 
abdominal operations through midline incisions between 1962 and 
1972. All patients' wounds were closed by the same surgeon. Their 
operations were on either the abdominal aorta, stomach, biliary 
tree, or ntestine. Not included were lower abdominal incisions, 
transverse incisions, or paramedian incisions. 

Four different nonabsorbable suture materials were used: 


. monofilament wire (25 patients); untreated polyester fiber suture 


(32); polzbutilate-coated polyester fiber (12); and polypropelene 
(56). The first part of the closure was the insertion of a single layer 
of figure-of-8 sutures, with bites placed 2 to 3 em back from the 
wound edge. The sutures traversed both layers of the rectus sheath 
and the ~ectus muscle. The peritoneum was not routinely included 
in the sutures. If there was considerable extraperitoneal fat 
separating the peritoneum from the posterior rectus sheath, the 
peritoneum was not sutured at all. Where the peritoneum was 
adherent to fascia, and below the semilunar line of Douglas, the 
suture vas woven in and out of the peritoneum, so a large loop of 
suture was not left in the peritoneal cavity. 

The sutures were placed about 2 cm from each other, and the 
two halves of each figure-of-8 suture were also 2 em apart. Once 
placed, these sutures were left untied, while the linea alba 
(anterior rectus sheath in lower abdomen) was closed with a 
running, locking, 2-0 polypropylene suture, taking bites about 0.5 
em from the cut edge and about 1 em apart. After tying this 
suture, zhe figure-of-8 sutures were tied very loosely: loose enough 
to permit a finger to easily slip beneath the tie (Figure). With 
wire, three flat throws were used, and the knot rolled inward with 
a hemostat. The other suture material was tied with a surgeon's 
knot first, followed by three flat throws on top of this. Each throw 
was firmly tightened into the throw below it. A concerted effort 
was made to make each throw a part of a square knot and to avoid 
half-hitches. The subcutaneous tissue was closed with plain catgut, 
and the skin with running nylon. 

To measure the difference in wound tension between vertieal 
and transverse incisions, cholecystectomies were performed on 11 
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B SUTURES PLACED: 
2-3cm BACK FROM EDSE 
2cm APART 


Technique of placing and tying figuse-of-8 buried retention sutures: bites are at least 2 cm 
back from each edge and same distance apart (A, B). Leaving retention sutures untied, 
fascial edges are closely approximated with a separate running, locking suture, taking 
smaller tissue bites (C). Finally, reventicn sutures are tied loose enough to fit a finger 


beneath knot (D). 


patiems by alternately using upper abdominal midline incisiens 
and right-sided subcostal transverse incisions that diviced me 
right rectus muscle and linea alba. All incisions were 15 te 20 «m 
long. The anesthetic was kept light, so there was no relaxetion of 
the abdominal muscles when the peritoneum was opened. Tne 
fascia-ef each half of the incision was then grasped with a Koeher 
clamp. In the transverse incisions, both the anterior and pestersor 
layers ef the rectus sheath were included in the clamp. The vertieal 
incisieas were all in the midline, so the linea alba was grasped. 
Spring-seales, with hooks, were attached to the Kocher clamps aad 
the amount of force required to approximate the fascial edges held 
by the elamps was measured and recorded by taking the sum of the 
readings from each of the two scales. 


RESULTS 
Dehisced Wounds 


Elewen wound dehiscences occurred among 4,090 
patien£s, an incidence of 0.3%. Nine of the 11 dishiseenees 
were among 1,600 patients undergoing upper abdeminal 
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incisions (9.695), while only two wound ruptures occurrea 
among 2400 patients undergoing pelvic procedures 
through lower abdominal incisions (0.1%). 

In all 11 patients, nonabsorbable sutures had been used 
to close tke fascia. Retention sutures through all layers 
were used in four patients, figure-of-8 fascial closure in 
four patients, and interrupted silk, cotton, and Dacron 
were each used once to close the fascia of the other three 
patients. The cause of dehiscence was an error in knot 
tying in two patients, and presumably the result of the 
sutures custing through the fascia in the other nine. 

The patients ranged in age from 28 to 78 years old, with 
four of the 11 patients under 60 years old. The operations in 
these 11 patients were performed by nine different 
surgeons. The details of the suturing were not mentioned 
in the opezative notes. Specifically, the size of the tissue 
bites, the mterval between sutures, and the tightness of 
the ties were not recorded. 
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Two of the 11 patients died in the hospital (mortality, 
18%). Among the nine survivors, three incisional hernias 
developed in the five patients who were followed up for up 
to three years postoperatively. With regard to contributing 
factors, three patients had wound infections and three had 
abdominal distention. All 11 could be regarded as heavy 
coughers, either from chronic lung disease or from the 
physician’s orders to cough frequently. 


Method of Wound Closure 


Among the 126 patients whose wounds were closed with 
large-bite/loosely tied figure-of-8 sutures, there was one 
dehiscence (0.8%). This was a dehiscence involving one half 
of the wound, caused by tying polypropylene with slip 
knots instead of square knots. The other half of the wound 
remained intact. The knots in these two halves were tied by 
two different surgeons. 

Follow-up examinations beyond one year were available 
in 66 of the 126 patients. There were two incisional hernias 
(one in the patient whose wound dehisced), both in patients 
whose wounds were closed with polypropylene. Seven 
patients required late removal of one or two fascial 
sutures. Four of these closures were with wire (16% 
incidence) and three with untreated polyester fiber (9% 
incidence). 


Vertical vs Transverse Incisions 


The average force to approximate the edges of six 
vertical incisions was 10 kg, and of five transverse inci- 
sions, 11 kg. This difference was not statistically signifi- 
cant, as can be seen from the following comparison 
(wounds 15 to 20 cm long): 


Vertical Transverse 
Incision, kg Incision, kg 
5.4 9.5 
7.2 9.5 
9.5 11.3 
99 11.8 
12.7 12.7 

15.8 
10* 1)” 


*Mean. 


~ COMMENT 


The thesis of this report is that the primary cause of 
dehiscence is iatrogenic. Wound disruption represents the 
surgeon’s failure to properly close the wound. One of the 
best tests of closure techniques is the disrupted wound 
itself, which obviously contains many factors that lead to 
dehiscence. The one technique of closing this wound that is 
widely accepted is the Mont Reid closure 1.' The details of 
this method include sutures through all layers, bites 2.5 cm 
or more away from the wound edges, 3 cm apart, and tied 
under just enough tension to permit the wound edges to 
touch. Failure of the technique is rare, but when it occurs, 
it is because the surgeon took too small a bite, placed the 
sutures too far apart, or tied them so tightly that tissue 
necrosis resulted. 

Although many surgeons use retention sutures with 
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uniform success, the presence of retention sutures does not 
always prevent dehiscence.** The discrepancy among 
surgeons must lie in their definitions of retention sutures. 
As Halasz’ has pointed out, “sutures inserted 34 of an inch 
from tke wound edge and two inches apart cannet be 
compared with two inch bites at ?4 inch intervals; the 
former ‘s a mere gesture, the latter a mighty fortress." The 
fact that retention sutures are used to repair dehisced 
wounds that were initially closed with retention sutures, 
and the fact that the second closure usually succeeds when 
the firs: one failed (only three second dehiscences in 232 
patients),’ would indicate that the surgeon's technique of 
placing the "retention sutures" was the key factor. 

The review of 4,000 wound closures that is presented 
here illustrates this point. These cases were uncontrolled, 
therefore, the incidence of dehiscence they reflect is not a 
valid one. Nevertheless, eight of the 11 dehiscences 
occurred in patients whose wounds were closed with 
techniques designed to prevent wound disruptions vis-a-vis 
retentien sutures or figure-of-8 sutures. In every case, the 
second -losure, using retention sutures was successful. 

The principles of Mont Reid retention sutures that make 
them effective are large tissue bites, placed at close 
intervals and tied with minimum tension. Although this 
technique prevents dehiscence, it has two valid criticisms. 
First, the incidence of incisional hernia is high, 10% to 
3376.^* Second, retention sutures through all layers irritate 
the skir and make it difficult to treat wound infectiors. To 
overcome these criticisms, other techniques of wound 
closure have been developed that preserve Reid's princi- 
ples, yet correct the deficiencies. Combining through-and- 
through retention sutures with a layer closure reduced the 
incidence of postoperative hernias in Holman’s and Eckel’s 
series’ from 16% to 4%. Abel and Hunt* and Jones et al 
reducec both the incidence of hernias and skin irritation by 
burying the retention sutures with a near-far-far-near 
technique. (Jones credited Dr Louis Smead of Toledo with 
devising this stitch.) 

Speneer et al reported excellent results with this suture 
in 293 patients, 61 of whose incisions extended from the 
xyphoid process to the pubic symphysis. They experienced 
only one dehiscence, and stressed that the sutures were 
placed at least 3 cm from the wound edge, 1 cm apart, and 
tied just tight enough to approximate the tissues.'^ 

Other methods that incorporate these principles are 
equally successful. Buried retention sutures can be either 
running," single, or figure-of-8, as in the present study. 
These techniques all take tissue bites at least 2 em from the 
wound edges. A good rule of thumb is to place them at the 
same irterval apart as their distance from the wound edge. 
These sutures will protect against dehiscence, but not 
herniation. To prevent a hernia, the fascial edges must be 
closely aligned, using small bites of tissue for accurate 
approx mation. A running, locking suture has worked 
effectively here and is faster than interrupted sutures. 
When properly used, all of these techniques should 
uniformly prevent dehiscence and seldom be followed by 
herniation. 

There are four reasons for dehiscence: absorbable 
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sutures can weaken too soon; the sutures can break; the 
knots «an slip or untie; or the sutures can cut through the 
tissues The use of nonabsorbable sutures for the fascial 
layers will prevent early suture absorption. However, zhe 
recent introduction of synthetic, absorbable sutures that 
unifermly retain their strength for at least three weeks 
may prove to be as reliable as nonabsorbable sutures. 
Broker sutures seldom occur, but can be due to defective 
materiml, using too fine a suture, weakening the sutures 
with h=mostat holders, or fraying the material by rubo ng 
one strand against the other. 

Suzures whose knots slip are always a potential hazard, 
particularly with monefilament sutures of nylon cr pcly- 
propriene. Half-hitches and slip knots with monofilament 
materimls are more apt to untie than with silk. Hewever, 
proper, tied square knots, with each throw of suture 
snugged into the throw below it, will hold as well wath 
moncfmaments as with silk. Thus, the basic skill of kaot 
tying eannot be overlooked. 

Finaly, the most common reason for wound rupture is 
the suures cutting through the tissue while the knots 
remair intact. This has been noted in as many as 88% of 
dehisced wcunds.'? It was probably the cause in 81% of -he 
H clmmal dehiscences in this study. When the sutures tear 
throwza the tissues, either the tissues are too weak to hold 
the sutures, or the technique of suturing is inadequate. 
However, weak tissues are rarely the cause, since closure of 
the d2Bisced wound with through-and-through sutures is 
almost always successful.”"* Therefore, the problem mast 
lie in tae method of closure. 

Clmi-al stucies seldem mention the size of the tissue 
bites. t=cause surgeons usually do not record this in their 
operative netes. However, many reviews of wound dehis- 
cence sompare one- and two-layer closures, anc it is 


 reasoncble to assume that the one-layer (mass) c osuses 


utilized larger tissue bites than the two-layer closures. 
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These studies uniformly found a lower rate of wound 
disruption with a single-layer than with a two-layer 
closure.*"-'* Experimentally, the same observation has 
been made.^'5 In testing one-layer against two-layer 
closures in the same animals, Higgens et al'* found the 
two-layer closure uniformly disrupted first. 

Transverse abdominal incisions were thought, at one 
time, to be more resistant to dehiscence than vertical ones, 
because they were under less tension.'^^' However, experi- 
mental studies have failed to support this view. They 
demonstrate no significant difference in wound strength 
between vertical and transverse incisions.'*^ 

Clinically, McVay” has found the tension on the anterior 
sheath to be three times greater in vertical incisions than 
in transverse ones. This differs from the clinical findings 
of the present study, which noted no difference in tension 
between the two incisions. The explanation for this d:ffer- 
ence may lie in the method of measurement. MeVay 
measured only the anterior sheath. In this study, the linea 
alba was divided in the transverse incisions and measure- 
ments were made by grasping both posterior and anterior 
sheaths. in the vertical incisions, McVay divided the 
anterior sheath, while in this study, the linea alba was 
divided. 

While several clinical studies have noted the incidence of 
dehiscence to be higher with vertical than with transverse 
incisions,' **?^* none of these were prospective, controlled 
studies to evaluate wound closure. While their incidence of 
dehiscenee was smaller, transverse incisions were not 
immune to wound disruption. Most important, in all of 
these studies, the techniques of suturing varied consider- 
ably, so that one cannot conclude that the choice of incision 
was the major factor causing dehiscence. When the 
techniques of closure were standardized experimentally, 
transverse incisions showed no superiority over vertical 
ones, !*:22 
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Special Article 


Pulmonary Aspiration 


An Update 


Richard H. Stewardson, MD, Lloyd M. Nyhus, MD 


è Pulmonary aspiration of foreign material occurs in many 
situations. The morbidity of pulmonary aspiration is astounding; 
even more staggering is the mortality of massive aspiration of 
gastric contents. Bewilderment exists among most physicians 
concerning the treatment of this lethal event. The use of corti- 
costeroids in pulmonary aspiration has received much attention 
and no data exist to advocate their continued employment. 
Knowledge of the bacteriology of aspiration has resulted in more 


judicious use of antimicrobial agents. The most significant 


advance in the treatment of pulmonary aspiration has been the 
development of positive end-expiratory pressure as an adjunct to 
mechanical ventilation. Pulmonary aspiration in hospitalized 
patients is an entirely preventable disease. All physicians must 
be made aware of the multitude of instances in which aspiration 
may occur if any hope of averting this disaster exists. 

(Arch Surg 112:1192-1197, 1977) 


he problem of aspiration of foreign material into the 
lungs and airways has been much publicized in the 
form of the "cafe-coronary," for which the popular Heim- 
lich maneuver has been advocated.'* Aspiration is also 
known to cause pulmonary disease in instances of smoke 
inhalation in burn victims, and drowning. In many other 
clinical situations, aspiration may be the most common 
cause of pulmonary complications.* 
Of concern is the significant morbidity and mortality 
associated with aspiration. Patients diagnosed as having 
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aspirated remain in the hospital an average of 21 days 
longer than other surgical patients.* The gravity of the 
situation is underscored by the reported mortality of 40% 
to 9075 in patients with massive aspiration of gastric 
contents.*^" Twenty-six percent of pediatric anesthetic 
deaths cre due to aspiration of vomitus or blood.* 

Althoagh many reports of scanty research can be traced 
to Hippocrates,’ not until 1946, when Mendelson” called 
attention to the specific problems associated with stomach 
content aspiration, were the etiologic factors involved and 
the subsequent pathological sequence of events elucidated. 
Currently, much confusion exists among physicians 
concerning the identification and management of prob- 
lems associated with varying degrees of aspiration. 
Virtually all major textbooks of surgery," medicine, and 
anesthesiology describe a standard treatment plan that is 
supported by, at best, confusing experimental evidence. 

In th:s review, attention is confined to the aspiration of 
foreign material as it particularly pertains to the general 
surgeor. Hopefully, with a better understanding of the 
problem, alterations can be made in an overall approach 
and management. 


FREQUENCY AND MAGNITUDE 


Aspiration of stomach contents into the lungs has long 
been recognized as a dangerous complication of general 
anesthesia. What is probably less appreciated is the 
frequency of aspiration occurring during anesthesia. 
Berson.and Adriani" found a 10% incidence of aspiration in 
routine, elective anesthesia and nearly a 25% incidence in 
emergency situations when they instilled Evans blue dye 
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Fig 1.—Pathopnysiclogy of aspiration »ypotheses. 


into -I:» stcmach prior to induction of the anesthesia. 

Cencitions predisposing to aspiration include a myriad 
of otner states in which there is an altered neurological 
statas. These include trauma, alcohol intoxication, drug 
overcose, a seizure disorder, a cerebrovascular aecident, 
and daring cardiopulmonary resuscitation. Patients in 
these crcumstances may be unconscious or semiconmscious, 
with eepressed cough and gag reflexes. In addition, 
becaus= of the unexpected nature of the situatior, these 

patients are frequently and unfortunately endowed with 
full szcmacas. 

In »ztien-s with tracheostomies, the incidence of aspira- 
tion 5 nearly 70%, but with endotracheal tubes, the inci- 
dence & negligible.’ A tracheostomy may somehow inter- 
fere wth tke synchrony of glottic closure. 

Patients with esophageal motility disorders such as 
achalasa, d ffuse esophageal spasm, and hiatal hernia wth 
reflu« nave an increased incidence of aspiration. The 
presenee of a nasogastric tube imposes partial in»ompe- 
tence en tne upper and lower esophageal sphincters, 
makme regurgitation and aspiration almost a certainty. 
FeeGim« tubes may predispose to aspiration by virtue of 
the improper rate of administration of nutrients and 
disregard fer proper positioning of the patient. Beth the 
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patients vith an ileus or mechanical bowel obstruction and 
the postc»erative patient with gastric dilation have a 
frightenirg disposition to aspirate. The most common 
complicateon of esophageal balloon tamponade is aspira- 
tion." 


PATHOGENESIS AND PATHOPHYSIOLOGY 


The magnitude of the individual's response to aspiration 
depends on the nature, volume, frequency, and distribution 
of the aspirate (Fig 1). Particulate matter will occlude an 
airway and cause hypoventilation of the distal segment, 
with subsequent collapse, shunting, and hypoxia. The 
clinical presentation will depend on the size and number of 
airways oecluded. 

The response to liquid nongastrie aspirate depends on 
the tonicity of the fluid.'* Hypotonic fluid, as in freshwater 
drowning produces hypervolemia and hemodilution so 
rapidly Lv transalveolar absorption that electrolyte 
concentra ions incompatible with life will occur. Despite 
this hemofilution, the cause of death is usually ventrieular 
fibrillatior induced by hyperkalemia, which apparently 
arises as — result of massive hemolysis of red blood cells 
and anoxis.^ Hypertonic fluids induce a significant loss of 
water intc the lungs, giving rise to hypovolemia, hemocon- 
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centration, subsequent hypotension, shock, and death. 
Isotonie solutions, like saline, will impose an increased area 
between alveolar surface (A) and the capillary contents 
from the pulmonary artery (a) (A-a gradient), the severity 
of which is dependent on the fluid volume and the total 
area of lung affected. 

Aspiration of gastric contents poses another problem. 
Mendelson,” in 1946, described the factor responsible for 
the morbidity and mortality in this type of aspiration as 
hydrochloric acid, rather than gastric enzymes. Subse- 
quently, Teabeaut'* showed that the critical factor was the 
pH of the fluid aspirated. A pH of less than 2.4 produced 
serious damage, while a pH greater than 2.4 induced 
minimal toxic reaction. Many experiments have shown 
that the volume of aspirate is also a critical factor and that 
even a volume of 50 ml with a pH less than 2.4 can produce 
overwhelming damage.® 17-18 

The toxic effect of acid in the lungs may be equated with 
a chemical burn. Within 12 to 18 seconds, dye marker 
previously instilled in gastric juice can be detected on the 
. lung surface; extensive atelectasis occurs in less than three 
minutes.'* There is a destruction of both type II alveolar 
cells, which produce surfactant, and the pulmonary capil- 
lary lining cells. Subsequently, a massive outpouring of 
fluid and blood into the alveolar spaces occurs, and an 
enormous increase in the weight of the involved area 
ensues. Histologically, there is extensive peribronchial 
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hemorrhage and exudate, pulmonary edema, and necro- 
sis. ^"?! The physiological events that follow this extrava- 
sation o^ fluid from injured capillaries and extracellular 
fluid loss are initiated by systemie hypotension and hypox- 
ia.'*^ Irtrapulmonary shunting can be 25% to 70%, and 
pulmonary compliance decreases considerably. Depending 
on the amount of lung involved, there will be an increase in 
pulmonary artery and right-sided heart pressures in the 
face of pulmonary edema. Due to the intense irritation to 
the airways by the acid fluid, an intense bronchospasm 
follows. 3mall wonder many of these patients are treated 
unsuccessfully as experiencing congestive heart failure. 
The most common cause 6f death in patients who aspirate 
stomach acid, whether treated or untreated, is respiratory 
failure. 


CLINICAL PRESENTATION 


If the*pathophysiology of aspiration is understood, the 
clinical indings can be readily predicted. Depending on 
the extent of lung involvement and the time the patient is 
seen after the event, dyspnea, cough, fever, tachycardia, 
hypotension, shock, cyanosis, wheezing, rhonchus, and rales 
may be observed.®:7:10-20:22-24 

Roentgenograms of the chest reveal bilateral diffuse 
infiltrat:on 25% of the time.” If the patient was supine 
when th» event occurred, the most common area affected is 
the right upper lobe of the lung. If the patient was in a 


Pulmonary Aspiration—Stewardson & Nyhus 


ee TURNUS US Se) By Ec RES ee ee Ee ee ee 98 NET (ocu m YS Y "m EUNDI 
E d 3 R^ n - , " TECE adi y. ES "ys x TAS p Y ér pr e "a "n 2 TEF 4 f; ] i i » AT T ve re Ads cs Y d E "S 
' CN LT , e. 7 4141 "Le E l5 ^ VT Y TUA Las a" 


sittimg or semirecumbent position, the right middle end 
lower lang lobes are mest commonly damaged. The-e is no 
consistent correlation, however, between the extent or type 
of inicial radiological abnormality and mortality.” In addi- 
tion, -he further development of radiological abnormalities 
on the basis of aspiration alone rarely exceeds 24 te 36 
hours. 

Laboratory findings include an initial leukocytosis, even 
witheu superimposed infection, usually in the range of 
12,06€ zo 15,000 WBCs per cubic millimeter. The mest 
signi cant laboratory findings, of course, are the blcod gas 
levels Most series report a range of Pao, from 30 to 70 mm 
Hg, d2pending on severity. The Paco, is usually normal or 
low, r2fecting the intrapulmonary shunting that occurs in 
varyme degrees. Recently, mortality has best been corre- 
lated sth the ratio of arterial (a) Po, to alveolar (A) P»5.. 
The normal limit is (a/A) Po, > 0.80. Patients with an 
initial (a/A) Po, of less than 0.50 had a mortality cf 4&7, 
wherea those with values greater than 0.50 had a 16% 
mortali y.” 


BACTERIOLOGY 


Only æcently has the bacteriological aspect of aspiration 
been emphasized, probably as a result of improved teca- 
niques cf isolation of orzanisms, an increasing awareness 
of anaerobic organisms, anc the danger of drug-resistant 
nosocential infection after widespread use of “propnylac- 
tic" artibiotics. 

Bacterial infection can occur in any type of aspiration. 
Unless particulate matter is removed and the involved lung 
reinflated, infection is.almost certain. In most instances, 
the baet»rial infection results from organisms found in the 
aspirated material. Bartlett and Gorbach*’** have extem- 
sively=tadied the bacteriological aspect of aspiration pneu- 
monitis and have found the predominant organisms to be 
those cf the oropharyngeal secretions, of which anaerobic 
bacterza outnumber aercbic and facultative bacteria by a 
factor of 10:1. By careful isolation techniques (ie, tramstra- 
cheal aspirates, empyema fluid, and blood cultures). they 
found tae infecting flera to be complex and usually 
multipse organisms. They noted that anaerobic baeterim 
were recovered in 87% of patients, and in 46%, anaerobes 
were the exclusive isolate. Among hospitalized patients in 
whom a-piration occurred outside the operating “oom, 
there ws a higher isolation of aerobic bacteria, particu- 
larly Gram-negative bacilli and Staphylococcus aureus. 
Others have confirmed these findings. Most anaerobes 
were Gram-positive cocci (P2ptostreptococcus) and Facte- 
roides velaninogenicus. Surprisingly, nearly 14% of the 
isolates ncluded B fragilis It must be noted that in 
patients with acid pneumonitis, in the absence of another 
cause jersepsis (eg, colon injury or urinary tract infec-ion , 
nearly 3@% had negative cultures.” 


MANAGEMENT 


The care of a patient who aspirates depends on (I) the 
type cf aspiration (ie, particulate, liquid, etc), (2. the 
severity cf aspiration (volume, frequency), (3) the temooral 
relationsLip te the event, and (4) the clinical picture (Fig 27. 
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Central tc the treatment is optimizing or restoring respi- 
ratory gaseous exchange. 


Mechanical Maneuvers 


If the petient is seen to be aspirating, he should be tilted 
head dowr and placed on the right side to minimize the 
damaging effect of the aspirated material. Reports conflict 
on this peint, but some note a significantly decreased 
mortality when penumonitis is limited to a lobar distribu- 
tion.” . 

Asphyxia due to particulate material aspiration de- 
mands immediate pharyngeal and endotracheal suctioning. 
Emergenc- bronchoscopy may be necessary to remove the 
obstruction and permit oxygenation. However, if liquid 
material is aspirated, bronchoscopy offers little more than 
an unnecessary hazard. Lavage with saline, water, bicar- 
bonate, or corticosteroids is condemned; not only have 
numerous investigators shown no consistent beneficial 
effect," but such a maneuver will increase the spread of 
acid and the extent of lung damage. 

Positive-Pressure Ventilation 

The decision to institute mechanical ventilation via an 
endotracheal tube depends on the state of consciousness, 
the respiretory rate, and the level of Pao, In gastric 
content aspiration, surfactant is destroyed, causing a 
gradual inerease in respiratory rate and making it more 
difficult to »reathe, even in the face of "normal" blood gas 
levels. Therefore, any patient with a respiratory rate of 35/ 
min or grezter should be intubated and placed on mechan- 
ical ventilation with a volume respirator; he will need it 
sooner or later. Cameron et al’ and others have shown that 
positive-pressure ventilation decreases mortality if insti- 
tuted withm six hours of the event of aspiration. The 
institution of positive end-expiratory pressure (PEEP) in 
patients wao require mechanical ventilation is the only 
proved effective treatment for pulmonary aspiration." 
Chapman e. al” have shown the overwhelmingly beneficial 
effect of continuous positive pressure in acid aspiration; 
Ruiz et al” have shown this in freshwater aspiration, and 
Modell et zl? in seawater aspiration. Positive pressure 
neither changes the hemodynamic status nor decreases 
sequestratien of fluid into the lungs, but it does increase 
the Pao, significantly. If wheezing is present, a bronchodi- 
lator such es aminophylline may be employed, with due 
regard to the patient’s hemodynamic status. 


Fluid Restoration 


Except in hypotonic fluid aspiration where hypervolemia 
occurs, care-ul attention must be paid to fluid replacement 
and restoretion of effective circulating blood volume. 
Toung et al have shown experimentally a definite benefi- 
cial effect with the use of albumin in moderate doses. 
Ostensibly, albumin acts as an osmotically active agent to 
counteract capillary permeability changes. No clinical use 
of albumin m aspiration has been reported, however. 

The amount of fluid or plasma substitute needed will be 
a function o close monitoring of blood pressure, hemato- 
crit level, amd central venous pressure. The addition of a 
potent diure-ic (eg, furosemide) has been shown to have no 
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effeet on reduction of lung weights and is dangerous in the 
situation of increased right-sided heart pressures and 
systemic hypovolemia.” Digitalis should be used only in 
those patients with elevated pulmonary wedge pressures. 
Pulmonary artery pressures should be closely monitored in 
those patients with preexisting cardiac disease. 


Corticosteroids 


In most aspects of medicine where frustration and 
desperation abound, one finds the use of corticosteroids. 
Large doses of corticosteroids have been employed in the 
management of aspiration since 1952. Presumably, corti- 
costeroids modify the capillary permeability changes, 
considered the most significant pathological event follow- 
ing acid aspiration. A plethora of experimental data exists 
in favor of corticosteroid usage*'?'; an equal abundance of 
data suggests that corticosteroids are of no benefit. A 
careful review of this confusing literature reveals one 
striking point: advocation for or against the use of corti- 
eosteroids has been made without explicit regard for the 
relation between the time corticosteroids were adminis- 
tered and the actual event of aspiration. 

Experimentally, corticosteroids are of benefit when 
given before, at the same time of, or within five minutes of 
acid instillation into the lungs. After this time, they are of 
no benefit whatsoever. The benefit accrues, experimen- 
tally, in the prevention of massive weight gain in the lungs, 
thereby preventing the physiological sequelae that usually 
result (eg, decreased pulmonary compliance, increased 
pulmonary artery pressures, and shunting). 

There are no clinical retrospective studies in which the 
use of corticosteroids has been shown to be of benefit in 
acid aspiration. For obvious reasons, no prospective, 
controlled studies have been or probably could be done. 
Translated into practical terms: if you are witnessing 
massive aspiration and you can give a large dosage of 
corticosteroids intravenously within five minutes of the 
event, some benefit may accrue. Remember, five minutes 
is not a very long time. In any other situation, corticoste- 
roids are useless. The instillation of corticosteroids via a 
nebulizer through an endotracheal tube has been shown to 
be more bother than benefit." Remember also that damage 
occurs within the first few minutes of the insult. 


Antacids 


Antacid therapy has long been advocated for obstetric 
patients in labor, because the aspiration of gastric material 
is the most common cause of maternal death associated 
with anesthetics. The oral administration of 30 ml of 
antacid 15 to 45 minutes prior to administration of a 
general anesthetic has been shown to raise the pH of 
gastric contents above 2.5 in 100% of patients.** A new 
anticholinergic compound, glycopyrrolate, as a premedi- 
cant drug significantly decreases the volume and increases 
the pH of gastric juice.” However, no studies or experi- 
mental data exist to prove that these treatments have any 
beneficial clinical effect in averting the terrible conse- 
quences of aspiration. Many questions remain unanswered. 
No data are available to decide whether oral antacid 
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administration prior to anesthesia can contribute to 
increased frequency of regurgitation or vomiting. In addi- 
tion, no investigation has been done to determine the’ 
usefulness of preoperative antacids in other high-risk 
groups in general surgery.” 


Antibiotics 


Anotaer mainstay in the treatment of aspiration has 
been the use of antimicrobial agents. Although controver- 
sial, antibiotics have been given on a prophylactic basis 
with the assumption that an injured lung will become 
infected. The data simply do not support the use of a broad- 
spectrum antibiotie as part of the initial management of 
aspiration.?^*^*5* Despite this, some persist in routine anti- 
biotic vsage on the basis of anecdotal or traditional infor- 
mation” Most authorities agree that bacteria play no role 
in the initial acute events. Clinical studies have shown 
however, that bacterial infections may follow. Th® devel- 
opmen: of infection is obviously influenced by the factors 
of the patient's illness, host resistance, and the predomi- 
nant bacterial flora of the unit where the patient is 
hospitzlized. Temperature elevation does not warrant the 
instituzion of antibiotics before positive cultures are 
obtained.” 

Most of the recent literature holds the view that antibi- 
otics should be reserved for incriminating Gram stains or 
positive cultures. This means that sputum cultures (prefer- 
ably via the transtracheal or endotracheal tube routes) and 
samples for Gram staining must be obtained frequently. In 
the particular instance where aspiration occurs in the 
patienz with another definite source of sepsis (eg, colon 
injuries from penetrating trauma or urinary tract infec- 
tion), the appropriate antibiotics are undeniably justified. 
Bartlezt and Gorbach have shown that B fragilis is sensi- 
tive in vivo to penicillin compounds, despite in vitro 
resistance.^ In view of the bacteriology of aspiration 
previously discussed, the antibiotics of choice, in those 
situations where waiting on culture reports is deemed 
unsafe, are a semisynthetic penicillin (oxacillin or nafcillin 
sodium) and gentamicin sulfate. Clindamycin is the 
alternative if the patient is penicillin-sensitive. ` 


Prophylaxis 


Nowhere in medicine is the adage "an ounce of preven- 
tion is worth a pound of cure" more applicable than in 
pulmonary aspiration. Aspiration into the lungs within a 
hospital setting is an entirely preventable disease. The 
most important aspect to treatment, therefore, is preven- 
tion. Since there are a multitude of situations in which 
aspiration may occur, all patients must be regarded as 
potential aspiration victims. All personnel caring for 
patierts in all phases of hospital care must be made aware 
of this. Meticulous care by the anesthesiologist during 
induction of general anesthesia is imperative. Strategies 
such zs awake-intubation and the Sellick maneuver have 
been developed to decrease the incidence of aspiration. 
The constant checking of nasogastric tube patency, careful 
monitoring of tube feeding administration, frequent 
suctioning of the pharynx and mouth in patients with 
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. trachecstormies, and earezul instructions to personnel 
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_invotrel in the transport of trauma victims or victims of 


med:ez ca-astrophes are just a few instances where 
routzme adherence to precautions is mandatory.’ 


CONCLUSION 


Aspivation of foreign material into the lungs is a 
common event, especially in hospitalized patients. Fortu- 
nately, massive aspiration is an uncommon event, for the 
lethality is staggering. Treatment is largely supportive 
and l>pefal. Controlled, prospective, double-blinded 
studies are virtually impossible because of the multifacto- 
rial ecielogy and because of the diversity of magni:ude of 
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response. Aspiration is a potential cause of many postoper- 
ative pulmonary problems; until awareness of this is 
increased, many patients will suffer needlessly. 
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WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment 

JA may becharacterized by cylindruria, oliguria, proteinuria, or evidence of 

nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 

. because of their renal immaturity and the resulting prolongation of serum 

half-life of the drug. 
_ In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 

. dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
- prolonged concentrations above 12 mcg. / ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 
A Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 


4 . cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 


. mycin, should be avoided. 
Nebcin should not be given concurrently with potent diuretics. Some 
| diuretics themselves cause ototoxicity, and intravenously administered 
— diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 
. Usage in Pregnancy —Safety of this product for use during pregnancy 
has not been established. 







Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 

tion isa clear and colorless sterile aqueous solution for parenteral administra- 

tion. Itis stable and requires no refrigeration. 

Indications and Usage: Nebcin i is indicated for the treatment of ser ous infections 

caused by susceptible strains of the following microorganisms: Pseudomonas 

aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 

- Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 

lococci, including Staphylococcus aureus (coagulase-positive and 

user Me negative), 

. Nebcin is indicated in the treatment of septicemia; central-nervcus-system 

infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 

tions; gastrointestinal infections, including peritonitis: and serious skin, bone, 


..— and soft-tissue infections, including burns, caused by the susceptible organisms 


listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these organisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 
episodes of urinary tract infections unless the causative organisms are not 


susceptible to antibiotics having less potential toxicity. Nebcin may be considered 


in serious staphylococcal infections when penicillin or other potentially less toxic 
. drugs are contraindicated and when bacterial it uoi bess testing and clinical 


` judgment indicate its use. 


— . Bacterial cultures should be obtained prior to d during treatment to isolate 
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and identify etiologic organisms and to test their susceptibility to tobramycin. If 
susceptibility tests show that the causative organisms are resistant to tobramy- 
cin, other appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
dn whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 


iy oe d coside may be indicated, treatment with Nebcin may be initiated before the 
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xt ve S. Li of susceptibility studies are obtained. The decision to continue therapy 


. with Nebcin should be based on the results of susceptibility studies, the 
s. severity of the infection, and the important additional concepts discussed in the 
A WARNINGS box above. - 
Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
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i daré See WAR NINGS box above. 
Precautions: Specimens should be collected dure therapy for examination, as 
recommended in the WARNINGS box. 


kt as M ‘Neuromuscular blockade and respiratory paralysis have been reported in cats 


receiving very high doses of tobramycin (40 mg./Kg.). The possibil ty that 
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Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPM, and serum creatinine and by oliguria, cylindruria, and increased 
proteinur.a, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 
Neurotexicity—Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 





. prolongec therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 


ears, and hearing loss. 

NOTE: The risk of toxic reactions is lowin patients with normal renal function 
who do nct receive Nebcin in higher doses or for longer periods el time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin beide increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—l.M. /1.V.: 

The ustal duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal functiort) — 

3 mg./ k.g./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./ day 

administered in three or four equal doses. This dosage should be reduced to 

3 mg./kg./day as soon as clinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 

Up to4 mg./Kg./day may be given in two equal doses every twelvefhiours. 
Dosage guidelines for adult or pediatric patients with reduced renal fumction— 

After a bading dose of 1 mg./Kg., subsequent dosage must be adjusted either 

with recuced doses at eight-hour intervals or with normal doses at prolonged 

intervals. To determine the reduced dose at eight-hour intervals, see the conven- 

ient nomogram in the package literature.* To calculate normal dosage at . 

prolonged intervals (if the creatinine clearance rate is not available and the 

patient's condition is stable), the following formula may be used: 
1 mg./Kg.q.(6 x serum creatinine) h. 

Neitherregimen should be used when dialysis is being performed. 

I.V. Adrrinistration— The usual volume of diluent for adults is 50 to 100 ml. For 
children, tne volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals(for patients 
whose steaey state serum creatinine values are known) is to divide the normally recommended 
dose by the 5atient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


Maximum Dose for Life- 
Threatening Infections 
uc Soon as possible) 


For Patent 
Weighing 
Kg. Lb. 


1 mg./Kg.q.8h. 
(Total, 3 mg./Kg./day) 


mg./dose 
q. 8h. 
120 mg. 
115 mg. 
110 mg. 
105 mg. 
100 mg. 
95 mg. 
90 mg. 
85 mg. 
80 mg. 
75 mg. 
70 mg. 
65 mg. 
60 mg. 
55 mg. 
50 mg. 
45 mg. 
40 mg. 





tApplicable to all product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supp.ied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injectiilio mg. 
(equivalert to tobramycin) per 2 ml., 2 ml., rubberstoppered. + 

Ampoulss Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml. wubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2- 
ml., 2 ml., in packages of 24. 

Each mL also contains 5 mg. phenolas a preservative, 3. alg. socium bisul- 
fite, 0.1 mz. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pH. [0304768] 


Additional information available 
to the profession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 
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Clinical Notes - 
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è Sneurysms of the pancreaticoduodenal arcades, although - 
uncommon, may rupture and produce symptoms similar to those ‘ 


of pancreatic carcinoma. We describe one patient with a 
ruptured inferior pancreaticcduodenal artery aneurysm and a 
large hematoma in the pancreatic. head. He had a three-week - 
histery of painless jaundice. Angiography was essentia! in 


establishing the diagnosis and defining a vascular road map 


preogesatively. The surgical management involved resectior of 
the aneurysm and vascular reconstruction. 
(Arci Surg 112: TH 203, 1977) 


P 


the-osclerosis, trauma, pancreatitis, and pancreatic 
neoplasia account for the majority of aneurysms of 

the gastroduodenal artery and the pancreaticoduodenal | 
arcade-.' Their true incidence is not known. We describe - 


the firs: successful resection of a ruptured aneurysm of the | 


infemor pancreaticoduedenal artery combined with pan- 
creataceduodenectomy and vascular reconstruction to eur 


know-edge. Obstructive jaundice, thought to be due to j 


carcinoma of the pesereuue head, was the presenting | 
. REPORT OF A CASE NERA 
A 53--ear-old man was referred to the Massachusetts TOC TM 


Hospica with a three- week history of painless jaundice, intense, 
generalized M and malaise. The stool had been noted to be. 
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RE As tocrit, 4 
t onn rl; and bilirubin, 3.3 mg/100 ml direct and 4.0 mg/100 
TX ml total. Urinalysis revealed the presence of bile. Radiological 
f studies had been performed at the referring hospital. They were 
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getting lignter and the urine darker s since S three months prior to 
admission. ahd, e AE HER C E | 


us ed Past his ory revealed malaria, Amebic dysentery, and “infee- 
tious” hepatitis while in the tropics. There was no history of 


pancreatitis, atherosclerotic cardiovascular disease, endocarditis, 


d alcohol abuse, or trauma to the abdomen. 


— Physical examination revealed an obviously jaundiced, well- 
| nourished, athletic man. Abnormal findings were confined to the 


5 abdomen, where there was a palpable gallbladder and epigastric 


. fullness. A barely audible bruit was heard over the right upper 
Deer Laboratory studies showed the following levels: hema- 
%: SGOT, 109 Karmen units; alkaline phosphatase, 14.2 


not repeated at this hospital. On the roentgenogram of the 
. abdomen, - crescent of calcification was present overlying the 
first lumba- vertebra, but this finding had been overlooked. An 


? upper gastrointestinal (GI) x-ray series disclosed the presence of a 


mass lesion-in the head of the pancreas (Fig 1). Ultrasonography 


à confirmed tae presence of a mass in the pancreatic head. 


The shor- history of painless obstructive jaundice and the 


: Jedi oi videni of a mass in the head of the pancreas seemed 


to indicate pancreatic carcinoma, probably unresectable. The 
| patient. was taken to the operating room for exploration and 
Fi esit raeioactive iodine seed implant tation ote presumed 
surgically imcurable pancreatic lesion. | 

-At laparowmy, the gallbladder was severely distended and there 


_ wasa large hard mass in the head of the pancreas that extended 


-to the left of the superior mesenteric vessels. A few enlarged 
. lymph nodes in the porta hepatis were reported as “chronically 
inflamed” b= the pathologist. The lesion was not pulsatile. Trans- 


. duodenal biepsies yielded only grumous material followed by red 


blood pulsatng through the biopsy needle. No histological proof of 
malignancy was obtained after numerous biopsies. Antecolie 
gastrojejunestomy and cholecystostomy were performed, the 
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Fig 1.—Barium meal examination showing extrinsic compression 
of duodenum (arrows) by mass in head of pancreas. 
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abdomen was closed, and the patient was transferred to the 
angiograpLy suite. 

Abdomiral aortography and selective superior mesenteric 
arteriography revealed a 2-cm aneurysm arising from the inferior 
pancreaticeduodenal artery about 1 cm beyond its origin from the 
superior mesenteric artery (Fig 2). A mass was seen around the 
aneurysm, which represented a large hematoma within the 
pancreatic head caused by rupture or leakage from the aneurysm. 
The superior mesenteric vein was compressed by the mass and 
occluded d:stal to its confluence with the splenic vein. The portal 
vein was patent. There was complete occlusion of the celiac artery 
at its origm. 

The patient was returned to the operating room. The superior 
mesenteric artery, gastroduodenal artery, and portal and superior 
mesenteric veins were then dissected. The aneurysm was resected, 
following which the gastroduodenal artery and the superior 
mesenteric artery were anastomosed end-to-side. Following the 
vascular repair, pancreaticoduodenal resection was carried out 
because of the replacement of the head of the pancreas by the 
lesion and the interruption of duodenal circulation caused by its 
removal. ^ T tube was used to drain the reimplanted common bile 
duct, and a catheter stent for the remaining pancreatic duct. 

Postoperatively, the patient was placed on total parenteral 
nutrition for two weeks and, except for an episode of gastritis, he 
recovered uneventfully. On the eighth postoperative day, mesen- 
teric ang ography was performed that demonstrated patent 
vascular anastomoses (Fig 3). He was discharged on the 20th 
postopera-ive day in satisfactory condition, asymptomatic and 
weighing 7.2 kg less than at admission. 


COMMENT 
Twenty-one patients with pancreaticoduodenal artery 


Fig 2.—Left, Abdominal aortogram showing aneurysm (white arrows) arising from inferior pancreaticoduodenal 
artery (straight black arrow). Celiac axis is occluded (curved arrow). Right, Selective superior mesenteric 
arteriogram showing aneurysm and mass (white arrows) surrounding it. There is retrograde filling of celiac axis 


(black arrow). 
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Fig 5 —Postoperative supericr mesenteric arteriogram showing 
patent anastomosis of gastroduodenal artery with superior 
mesentric artery (arrow). 


aneurysms were previously reported on in the litera- 
ture -'*"* The presenting symptoms and various modes of 
therap~ are as follows: 


No. of 
Patients 
Symptoms 
Abdominal pain 13 
Par æ jaundice 2 
Pa:rless jaundice 2* 
Upper GI bleeding 4 
Unexplained anemia 1 
Tol 22 
Therapy 
Anearysmectomy 1 
Vascuar ligation 2 
Pancreaticoduodenectomy 3° 
Expbratory laparotomy 4 
No suwery 6 
Tota 22 


*Incm-es the patient in this report. 


There was one death each associated with aneurysmec- 
tomy ard pancreaticoduodenectomy, three associated with 
exploratory laparotomy, and five associated with mo 
surgical intervention. The preoperative diagnosis was 
made«orrectly in only six patients,**"' and in all instances, 
angiceraphy was the diagnostic tool. 

Although a number of imaging modalities are now 
availeble for the evaluation of pancreatic mass lesions, 
inclucms barium studies, ultrasonography, computerized 
tomography, and peroral bile duct cannulation, we wish *o 
suggest that preoperative angiographic evaluatien of 
pancreatic lesions be performed. The risk is negligible amd 
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the infcrmation obtained is valuable in planning the 
appropriate operative procedure. 

The cedac axis occlusion diagnosed at aortography in our 
patient vas probably on the basis of atherosclerosis or the 
result of ligamentous compression by the diaphragmatic 
crux. WEh occlusion of the celiac axis, blood flow to the 
liver, spleen, and stomach is via the pancreaticoduodenal 
arcades and the gastroduodenal artery; which is a reversal 
of the nermal direction of flow. It is also conceivable that 
the aneurysm of the inferior pancreaticoduodenal artery 
developee and ruptured as a result of inereased blood 
velocity end turbulence within this artery.'*'* Leakage or 
rupture of the pancreaticoduodenal artery aneurysm in the 
patient r»ported here resulted in a gradually expanding 
hematoma in the region of the pancreatic head that 
compressed the common bile duct to produce jaundice, and 
appeared as a mass lesion extrinsically compressing the 
duodenum on the barium meal examination.'*' 

There 5 a high incidence (50% to 80%) of rupture and 
hemorrhage of pancreaticoduodenal artery aneurysms, 
leading t» the patient's death.**"' Surgical resection is 
indieated in all symptomatic patients. It is our belief that 
all patienzs with suspected or documented lesions of the 
head of :he pancreas should undergo a preoperative 
arteriogram as an integral part of their work-up. 


This study was supported in part by Publie Health Service grant 777- 
T164-5. 
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Space Age Microbicidal Powe 


For optimal preoperative skin degerming—BETADINE Surgical Scrub. Chosen 
by NASA for Apollo 11/12/14 splashdowns, BETADINE Surgical Scrub provides 
a golden microbicidal lather for prepping the operative site...kills both gram- 
positive and gram-negative bacteria (including antibiotic-resistant strains), fungi, 
viruses, protozoa and yeasts... promptly ach eves full microbicidal effect with 
each usage. (In the rare instance of local irritation or sensitivity, discontinue use 
in the individual.) 


To enhance antisepsis — BETADINE Solution or BETADINE Aerosol Spray. ‘After 
initial prepping with BETADINE Surgical Scrub, paint the operative area with 
BETADINE Solution (chosen by NASA for the Skylab mission), or spray with 
BETADINE Aerosol Spray...both are fully microbicidal and film-forming... 
maintain microbicidal activity in the presence of blood, pus and serum. ..treated 
area may be bandaged, taped or covered by a cast. 


To help maintain postoperative antisepsis— Reapply BETADINE Solution or 
BETADINE Aerosol Spray after suturing and during redressing. BETADINE 
microbicides are virtually nonirritating and do not stain skin and natural fabrics. 
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Large Branchiogenic Cyst in a Neonate 


Producing Upper Airway Obstruction 


Juda x. Jona, MD; Marvin Glicklich, MD; Roger D. Cohen MD 


è Weeport on a large branchiogenic cyst in a neonete. The 
etiolegy of these cysts is assumed to be of branchia: origin 
because of their communication with the pharynx ard their 
intimate association with the thyroid and thymus glancs. This 
repos cocuments an additional occurrence of this rare lesien. 
Physicians are alerted to the fact that, should massive enlarge- 
ments and compromise of the respiration be present, external 
decompression of these cysts is feasible. 

(Arch Surg 112:1205-1206, 1977) 


arg tumor masses of the neck in neonates frecuently 
produce compression and partial obstruction of the 
airway. The most commonly encountered such lesicns sre 
cystic Fygromas and hemangiomas. Branchial cleft eysts, 
on the ther hand, usually appear later in childhood or in 
adults. Massive enlargement of these cysts, especially at 
birth, & an uncommon event. When obstruction of the 
upper airway accompanies them, prompt surgical attention 
will be ~equired. This is a report of such a cyst in an infant 
and, te-our knowledge, it has been reported in only three 
preview instances. 


REPORT OF A CASE 


Ths -,700-gm female infant was delivered by breech to a 
healthy, prima gravid mother after an uncomplicated, full-term 
pregraney. The Apgar scores at one and five minutes were 3 and 9, 
respectively. A large, left-sided neck mass was noted at birth. 
Withm Bours after birth, symptoms of obstruction of the airway 
were nezed and the patient was transferred to our hospital. 
Physiesbexamination disclosed a large baby with thick sca. p hair, 
coarse facial features, anc a large, protuberant tongue. à 7-cm 
cystic mass of the left side of zhe neck was evident (Fig 1). This 
mass »ransilluminated wel. 

Beceuse of its bulkiness, the »atient's head could not be rotated 
to the teat. Examination of the hips disclosed bilateral subluxaticn. 
Results-3rom the remainder of the examination were normal. The 
infan.s arterial blood gas levels were normal; however, the 
breat: ne continued to sound obstructed and feeding diff culties 
were etmuntered. Forwarc traction on the tongue did not improve 
her re=pwatory exchange. 
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Laborato-y studies included serum insulin levels that were 
below 5 „U ml (normal, 7 to 34). However, multiple blood glucose 
determinat ons showed normal levels. Thyroid function studies 
were also r»rmal (triiodothyronine resin uptake, 32%; thyroxine 
uptake, 12 wg/100 ml). Routine blood and urine studies were 
normal. Chest and neck roentgenograms disclosed a large, air- 
containing mass on the left side of the neck and extension of the 
cyst into the anterior mediastinum (Fig 2). The upper medias- 
tinum and -rachea appeared to be deviated to the patient's right 
side. Barium esophagram showed minimal pressure on the lateral 
aspect of the lower pharynx and the esophagus and a minute eom- 
munication between the pharyngeal lumen and the eyst (Fig 3). 

At the time of operation, a large cyst, 10 em in diameter, was 
located in tae deep structures of the left anterior triangle of the 
neck. It distorted all -the viscera within the neck and was 
intimately sdherent to the left lateral pharyngeal wall. The eyst's 
wall was mae up of a thin membrane. On its medial aspect, it was 
adherent tothe left border of the thyroid gland, and its medias- 
tinal extens-on was intimately associated with the superior aspect 
of the thymas gland. The minute communication with the pharyn- 
geal lumen was verified at operation. 

The postcoerative period was complicated by continuous upper 
respiratory «difficulties that were attributed to the anatomical 
distortion, *he operative trauma, and the presence of the large 
tongue. Intubation was not required and the patient was nursed in 
a way simiar to infants with the Pierre Robin syndrome. Her 
upper resperatory symptoms slowly subsided and she was 
discharged -wo weeks after her operation. Follow-up examina- 
tions disclosed no residual abnormalities and free motion of the 
neck and væal cords. 

Microscop c examination of the resected cyst disclosed a connec- 
tive tissue vall, partially lined by poorly preserved flat epithelial 
cells. Many congested small blood vessels and some striated 
muscles were also present. Thyroid tissue containing normal 
colloid-filledthyroid follicles was found adhered to the cyst's wall. 
The extensien to the mediastinum was intimately associated with 
what appeared to be normal thymic tissue that contained Hassall’s 
corpuscles, sbundant lymphocytes, and congested blood vessels. 


COMMENT 


The etiobgy of large cervical cysts is still debated in the 
literature. Mackay! attributed them to cysts of the bran- 
chial system. He suggested that, when a branchial cleft 
remains uaobliterated, its epithelium will continue to 
secrete fluzl and a cyst will be formed. These cysts are 
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Fig 1.—Preoperative appearance. 


Fig 2.—Left, Air-filled cyst of left side of 
neck is readily visible. Right, Inverted posi- 
tion delineates superior mediastinal exten- 
sion (arrow). 





particularly common in the remnant of the second cleft. He 
also quoted His, who was of the opinion that, when a tract 
communicates between the cyst and the pharynx, the 
cleft's membrane has been ruptured. 

On the other hand, Karlan et al? have suggested that 
large cervical cysts represent benign lymphepithelial cysts 
, or cystic degeneration in lymph nodes. Their theory, 
|. however, failed to explain the presence of thymic tissue 
and the communication with the pharyngeal lumen found 
in their patient. Sinniah and Somasundoram:* termed this 
abnormality lateral cervical cyst, indicating that, in their 
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Fig 3.—Barium esophagram. Extent of cyst (open arrows) and 
communication with pharynx (solid arrow) are clearly visible. 
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a minds, the etiology of this anomaly is still uncertain. They 
^n also reported an abundance of Hassall's corpuscles in their 
p ` resected specimen and a patent channel to the pharynx. 
E. We are of the opinion that the intimate adherence of 
de these cysts to the lateral pharyngeal wall, along with 
eee communication between the cyst and the pharynx and the 
F. incorporation of thymic and thyroid tissues into the cyst's 
V 


wall, all strongly favor branchial cleft origin. The obstruc- 
tive symptoms attributed to these cysts are accentuated by 
the accumulation of secretions and air under pressure 
within them. The minute communication that we have 
documented and that was also noted by others?’ may 
explain the one-way valve mechanism that produces this 
massive enlargement. 

Our initial clinical impression was that of a large eystic 
hygroma. However, the radiological evidence of air-filled 
cyst communicating with the pharynx eliminated cystic 
hygroma as a diagnostic possibility. Should compromise of 
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"od respiration be present due to a massive and rapidly 
Ec enlarging cyst, emergency decompression of the cyst by 
E. needle puncture or incision may be life-saving. This, 
X" z 

Y. however, has not been necessary in all reported cases. 
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| 86% OVERALL PATENCY IN ARTERIAL RECON STRUCTION IN LOWER EXTREMITIES, 





It is time to consider 
GORE-TEX reinforced expand- 
ed polytetrafluoroethylene 
(PTFE) vascular grafts as a 
viable alternative to saphenous 
vein autografts. 

Preferable, in many cases, 
to woven and knit synthetics 
or bovine heterografts. 

Published laboratory and 
clinical testing reports have 
been consistently favorable. 
(A full bibliography and 
offering of reprints is on the 
final page of this advertise- 
ment.) 

Over 1,600 post-operative 
follow-ups have been reported 
to us, through the kind co- 
operation of surgeons who 
have used GORE-TEX PTFE 
grafts in a variety of proce- 
dures. A summary of those 
follow-ups appears below. 

And, today, GORE-TEX 
reinforced PTFE grafts are in 
regular use in hospitals 


throughout the United States 
and parts of the rest of the 
world. 


Why GORE-TEX grafts? 


Many of the benefits of 
GORE-TEX vascular grafts 
arise directly from the nature 
of the material. (Fig. 1). It is 
expanded PTFE with a low- 
density, approximately 8096 
porous structure, composed 
of nodules and fibrils of 30u 
in length. 


The open structure of the 


GORE-TEX vascular graft 
allows rapid tissue ingrowth, 
capillary formation, and early 
perivascular adhesion, pro- 
moting the establishment of a 
thin, viable neointima. 
Unlike Dacron, there is no 
need to pre-clot. 


One important improvement: 
increased resistance to 
aneurysmal dilatation. 





Initial 


Patency Remarks 


86% 


73% 


100% 
88% 
88% 


81% 


Maximum 
Follow-up: 
18 mos. 


Avg.: 1.4 mos. 


Conf. Limits: 
83-89% 


Maximum 
Follow-up: 
12 mos. 
Avg.: 2 mos. 
Conf. Limits: 
52-86% 


Maximum 
Follow-up: 
20 mos. 
Avg.: 4 mos. 
Conf. Limits: 
79-97 % 


Maximum 
Follow-up: 
42 mos. 
Avg.: 8 mos. 
Conf. Limits: 
58-94% 


Table 1: Summary of Clinical Evaluation Data, AV Fistulae, 
Pulmonary Grafts, Venous Grafts, Patches, Others. As of May 27, 1977. 
Number Number 
Type of operation Implanted Patent 
A-v Fistulae 409 352 
Pulmonary Grafts 31 22 
(Aorta-Pulm. 
shunt; Pulm. 
reconstruction) 
Other Arterial Grafts 
Renal Artery 14 14 
Carotid-Subclavian 17 15 
Others 24 21 
Venous Grafts 21 17 
Patches 40 35 


8876 


Maximum 
Follow-up: 
14 mos. 
Avg.: 4 mos. 
Conf. Limits: 
74-96% 


Expanded PTFE, including 
early versions of GORE-TEX 
grafts, has one drawback: low 
circumferential strength. 

In early studies, this 
manifested itself primarily 
in the form of aneurysms, 
particularly in hypertensive 
patients. 

Accordingly, in 1975, we 
reinforced GORE-TEX vas- 
cular grafts by winding a 
strong, fine lattice of expanded 
PTFE around the exterior. 
This reinforcement impas 
several important properties: 

1. High radial or bursting 
strength, yielding outstanding 
resistance to dilatation. (Fig. 3). 
We test every GORE-TEX 
graft to 3600mm Hg at 72°F, 
equivalent to approx. 70 p.s.i. 

2. High suture holding 
power. (We invite you to test 
this for yourself in our offer 
on the last page of this 
advertisement.) 





Table 2: 


Summary of Clinical Evaluation Data, Arterial 


Reconstruction in Lower Extremities. As of May 27, 1977. 


Type of operation 
Above-knee 


Femoral-Popliteal 
Others 


Overa l, Above-knee 


Below-knee 
Fem-Distal-Pop 
Fem-Ant-Tibial 
Fem-F ost-Tibial 
Fem-F eroneal 
Others 


Overall, Below-knee 


Cross-over Grafts 
Femoral-Femoral 


Femo-cal-Popliteal 
Overell, Cross-overs 


TOTALS, 
ALL OPERATIONS 


Number Number Initial 

Implanted Patent Patency Remarks 
Maximum 
Follow-up: 

518 454 87% 32 mos. 

146 139 95% Avg.: 3 mos. 

664 593 89% Conf. Limits: 

86-92% 

211 181 85% Maximum 
44 26 59% Follow-up: 
82 58 70% 32 mes. 

21 15 71% Avg.-2 mos. 
10 7 70% 
368 287 78% Conf. Limits: 
74-82% 
53 50 94% Maximum 
Follow-up: 
12 mos. 
Avg.: 3 mos. 
6 6 100% 
59 56 95% Conf Limits: 
86-99 % 
1647 1412 86% Conf. 
Limits: 84-88% 
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Procedures in which 
GORE-TEX grafts should be 
the prosthesis of choice. 
Anc why. 


Thank God, literelly, for the 
sapk enous vein. As an auto- 
gref, particularly in peripheral 
vascular surgery, it has saved 
cocrtless limbs and lives. 

But a saphenous vein is not 
always available. And knitted 
or woven fabric implants, 
thowzh reasonably satisfactory 
in -arger diameters, simply do 
not perform well in smaller 
(4 to’ 8MM) diameters. 

in these cases, particularly 
these which cross the knee 
join- a GORE-TEX vascular 
implant should be given prime 
coms deration. 

indeed, the greatest use to 
date 5f GORE-TEX grafts has 
been in arterial bvpasses 
originating at the femoral 
artery — femoral-popliteal, 
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femoral-distal popliteal, 
femoral-an‘erior tibial, 
femoral-posterior tibial and 
femoral-peroneal — bypasses 
which, despite their smal 
diameter, must withstand the 
flex stresses imposed at fhe 
knee and hip. Patency races 
and maximum time pericds 
shown are encouraging. 

The second major use ef 
GORE-TEX implants to date 
has been as arterial-venous 
fistulae for ong-term 
hemodialysis. 

Other sitmations in wh ch 
GORE-TEX vascular grafts 
have been used, even thcugh 
an autograft may have been 
possible. were those in which 
surgical time was limited 
either because of the urgency 
of the si-uation itself or 
because pro onged anaestaesia 
time was ur desirable. 


. Canine aorta renal graft at 7 week post-@p. 300x 


Easy to handle, use. 


GORE-TEX vascular grafts 

are easy to handle, with 
excellent resistance to kinking. 
And they exhibit high suture- 
holding power. They are, of 
course, fully biocompatible 
and, unlike knitted or woven 
prostheses, do not require 
pre-clotting. 

GORE-TEX vascular grafts 
for peripheral vascular surgery 
are available in standard 
lengths of 70 cm —3 to 8mm in 
straight diameters; 6.5 to 
4.5mm tapered and 8.0 to 
6.0mm tapered. Other diam- 
eters and special constructions 
are available on request. 


See next page for free 
GORE-TEX graft test-pack 
and complete bibliography, 
available as reprints. 






3. A7 fistula, six weeks post-op. 300x 
Pollak’s Trichrome 


GORE-TEX is a registered trademark 
of W. L. Gore & Associates, Inc. 
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Submit the handling and 
suture-holding characteristics 


of GORE-TEX grafts to the 
most meaningful test equip- 
ment: your own hands. Our 
test kit, not intended for 
actual surgery, includes a short 
length of a GORE-TEX graft 
and a 6-0 double-armed 
suture. Try it for yourself. 
Also, take your choice of 
reprints of any of the exper- 
imental, clinical, and engineer- 
ing reports listed. 


1. Polytetrafluoroethylene Grafts for 
Arteriovenous Fistulae 

A. Mohaideen, M.D., M. Avram, M.D. 
R. Mainzer, M.D, 

N.Y. State Journal of Medicine 

Dec., 1976 


2. Arterial Prosthesis of Microporous 
Expanded Polytetrafluoroethylene for 
Construction of Aorta-Pulmonary Shunts 
A. Gazzaniga, M.D., J. Lamberti, M.D., 

R. Siewers, M.D., D. Sperling, M.D., 

W. Dietrick, M.D., R. Arcilla, M.D., 

R. Replogle, M.D. 

lournal of Thoracic and 

Cardiovascular Surgery Sept., 1976 


W. L. Gore & Associates, Inc. 
555 Paper Mill Road 
Newark, Delaware 19711 


3. The Use of Expanded Microporous 
Polytetrafluoroethylene 

For Limb Salvage: A Preliminary Report 
C. Campbell, M.D., D. Brooks, M D., 
M. Webster, M.D., H. Bahnson, M.D. 
Surgery May, 1976 

4, Small-vessel Replacement 

with GORE-TEX 

(Expanded Polytetrafluoroethyleme) 
A. Florian, M.D., L. Cohn, M.D., 

G. Dammin, M.D., J. Collins, M.D. 
Archives of Surgery, March, 1975 
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5. A Small Arterial Substitute: 
Expanded Microporous Polytetra- 
fluoroethylene: Patency versus Porosity 
C. Campbell, M.D., D. Goldfarb, M.D., 
R. Roe, M.D. 

Annals of Surgery . August, 1975 


6. Segmental Venous Replacement 

D. Smith, Lt. Cmdr. (MC) USN, 

J]. Hammon, M.D., J. Anane-Sefan, 

M. D. R. Richardson, M.D., L. Trimble, M.D. 
Journal of Thoracic and 

Cardiovascular Surgery April, 1975 


7. Replacement of Portal Vein During 
Pancreatectomy for Carcinoma 

L. Norton, M.D., B. Eiseman, M.D. 
Surgery February, 1975 


8. Use of GORE-TEX Grafts for Replacement 
of the Superior and Inferior Venae Cavae 

Y. Fujiwara, M.D., L. Cohn, M.D., 

D. Adams, M.D., J. Collins, M.D. 

Journal of Thoracic and 

Cardiovascular Surgery May, 1974 


9. A New Vascular Prosthesis for Small 
Caliber Artery 

H. Matsumoto, M.D., T. Hasegawa, M.D., 

L. Fuse, M.D., M. Yamamoto, M.D., 

M. Saigusa, M.D. 

Surgery October, 1973 e 

10. A New Venous Prosthesis e 

T. Soyer, M.D., M. Lempinen, M D., 

R. Cooper, L. Norton, M.D., B. Eiseman, M.D. 
Surgery December, 1972 | 


11. Summary of Clinical Evaluation Data, ur 






May, 1977 ! Key t 
W. L. Gore Associates ^ E NE: 
12. Long-Term Dilatation Characte l 
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To steri -ze 
Grafts ma» be sterilized using steam, 


gas, or fasan autoclave techniques. 6. 


Folloye imstructions on package and 
equipment 


Indicatien=s 


1. Use a — or 6-0 nonabsorbable mono- 
filament suture with a cardicvascular 


needle far est results on graft diam- 7. 


eters of Sqm. or less. Larger sutures 
may be =e with larger diameter grafts. 


2. Intr=cperative inspection of anas- — 8. 


tomoses ue ng irrigant solutions may 

- result in secum leakage wher blood flow 
is established in the graft. Tc prevent 
this, care must be taken not to gen- 9 
erate symimme pressures suffic:ent to 


Ca UY gem manor yn 


. Do not use absorbabve sutures. 






LS 


which might crash tne graft during 
the sterilization cycle. 


Do not attempt to sterilize the label 
attached to the ?VC blister tray at 
high temperatures, as the materials 
(ink and adhesives) on the label may 
contaminate objects in contact with 
the label during the sterilization 
cycle. 

Do not handle graft with ungloved 
hands. It should be kandled with 
clean instrumenczs. 


Do not attempt -o resterilize any 
unused graft po-tion which has been 
contaminated wth biood or any 
foreign material 


TESTI ye aa eee Oe ud 
Fe ee ee eee UTC TRES 


The American Society for 
Dermatologic Surgery 
and 
The American Academy of 
Facial Plastic and 
Reconstructive Surgery, Inc. 


ANNOUNCE THE INTERNATIONAL 
HAIR TRANSPLANT 
SYMPOSIUM 
to be held in 
LUCERNE, SWITZERLAND 
FEBRUARY 1st-6th, 1978 


Multi-discipline International faculty 
including: Dermatologists, otolaryn- 
gologists, regional and general plastic 
surgeons. 


FEE: $290 


SPECIAL ECONOMY TRAVEL 
PACKAGE: $685 


For further information contact: 
D.B. Stough, IIl, M.D.— 
Program Director 








LUE. tindugh the grdft walls. 10. Do not cut graft while holding under The Stough paleo = Pr 
To do sc «1l alter the hydrophobic bene Hle 2: vo dead cae! Cutaneous Surgery Clinic, A. 
oravia) properties of tle GORE- 99.0 the puer ays. | Doctors Park 
TEX grat Bee Contraindication #11.) The GORE-TEX graft is a composite Hot Springs, Arkansas 71901 
3. Trim grafts to desired lengths using structure consisting cf an inner base 
sharp su-zi-al scissors. Grafts should be tube and a thin »utez layer which 
handled wih clean forceps or gloves. reinforces the bese tt be to prevent 
GORE-TEX zrafts are not “elastic.” aneurysmal dilatatior. Do not use 
Therefor= groper matching of lengths is any portion of a GOEE-TEX graft $ 
essential Ifthe graft is cut too short, which has damaze tc. or separation Enjoy a 
excessive stess may be placed on the of, the outer layer of fhe graft. Should - s 
sutures æd graft at the anastomosis. zn "us Paese eg ayer gees Hawaiian Holiday— 
See Con*-a-ndication #10. rayed at the enc of tne graft, do not 
) pull on or peel the outer layer from Surf, Sun and CME 
Contraindications the base tube. Carefutly trim off the | A 
D His th í portion of the graft where the outer 33 
1. Do ne E: sdi e gra à | layer is frayed. C 
S: ak DE EU by-irradiation 11. Do not force irrigating solutions E. 
pees: through the GOEE-TEX graft. Doing A 
3, Grafts-skould never be exposed to so may result in serum leakage after 
temperamres exceeding 482°F (250°C). blood flow is established. 3 
4. Do ne &eril:ze more than three 12. Do not place gra:ts ir any fluid prior à 


times 


5. Durirz &erilization, do not place 
` grafts arder heavy or sharp objects 





Gentlemen: 


to use. Doing so may result in serum 
leakage after bloed flew is 
established. 


W. L. Gore & Associates, Inc. 
P.O. Box 734 

555 Paper Mill Road 
Newark, Delaware 19711 
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à Pease send me your GORE-TEX test kit. 


L] Pease send me the reprints and reports whose num ers 
T have circled. 


AMA’s Regional CME 
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cuu MM m Sheraton-Waikiki 
L] PEase have your representative call for an appointment. Honolulu, Hawaii 
Có do ea CODE PRO REIN Oct. 34-Nov. 4,1977 
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Write: 
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Dept. of Meeting Services 
American Medical Association 
535 N. Dearborn St. 
Chicago, Ill. 60610 
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Tension 
Pneumomediastinum 





Gregory Van Stiegmann, MD; Charles O. Brantigan. MD; Alan R. Hopeman. MD 


è Tension pneumomediastinum is an infrequently diagnosed 
but potentially fatal condition. The ‘collection of air under pres- 
sure in the mediastinum compromises venous return to the heart 
and compresses major bronchi, leading to sudden and profound 
cardiovascular collapse. Although its mechanism was eluci- 
dated in the 1940's, when tension pneumomediastinum was 
most commonly a complication of tuberculosis, the same mech- 
anism explains its formation in neonates with respiratory 
distress and in patients ventilated with volume respirators. 
Awareness of this condition will lead to more frequent diagnosis, 
but, more important, will also lead to prompt mediastinotomy and 
relief of this rapidly fatal condition. 

(Arch Surg 112:1212-1215, 1977) 


IE etai occurs in patients of all ages, in 
various degrees of severity ranging from mild discom- 
fort to life-threatening cardiorespiratory collapse. Al- 
though recognition of this condition dates from the early 
work of Laennec,' it was not until the mid-20th century 
that the clinical observations of Hamman? and subsequent 
laboratory studies of Macklin and Macklin?^^ and Ballon 
and Francis* elucidated the pathophysiology of this condi- 
tion. Simple pneumomediastinum is common and benign. 
Tension pneumomediastinum is infrequently recognized 
and often fatal. While the incidence of spontaneous pneu- 
momediastinum is the same today as half a century ago, 
the increased use of positive pressure respiratory support 
makes tension pneumomediastinum an increasing cause 
of mortality and morbidity. 


REPORT OF A CASE 


A 61-year-old man was admitted to Denver General Hospital 
with a pneumothorax and fractured ribs sustained in falling on a 


Accepted for publication May 10, 1977. 

From the Division of Cardiothoracic Surgery, Denver General Hospital, 
and Presbyterian Medical Center, Denver. Drs Van Stiegmann and Bran- 
tigan are presently with the University of Colorado Medical Center, Denver; 
Dr Hopeman is presently with the University of Nebraska Medical Center, 
Omaha. 

Reprint requests to 1839 High St, Denver, CO 80218 (Dr Brantigan). 
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lawn sprinkler while intoxicated. His medical history included a 
previous right-sided pneumothorax, left-sided empyema, chronic 
alcoholism, and severe, obstructive lung disease. On admission to 
the hospital, he had subcutaneous emphysema extending bilater- 
ally from the midealves to the wrists. Chest roentgenogram 
revealed a right-sided pneumothorax, multiple rib fractures, and 
end-stage obstructive lung disease. Admission Po, level was 48 
mm Hg, with a Pco, level of 32 mm Hg. A chest tube was inserted, 
with sabsequent expansion of the right lung. The next day, 
subcutaneous emphysema increased and a second chest tube was 
inserted, with modest resolution of subcutaneeus emphysema. A 
right-s:ded pneumonia and progressive respiratory decompensa- 
tion lee to elective cricothyroidotomy on the ninth hospital day for 
pulmorary toilet. Mechanical ventilation was begun on the tenth 
day. Tae patient's stormy hospital course was complicated by 
sepsis, cardiac arrhythmia, inanition, and continued air leak. On 
the 27-h day, he underwent decortication with oversewing of 
bronch>pleural fistulae. 

His postoperative course was complieated by the recurrence of 
massive air leaks, renal failure, and pneumonia. Massive subcuta- 
neous emphysema and a small, loculated, right-sided pneumo- 
thorax recurred on the second postoperative day. On the fourth 
postoperative night, his blood pressure fell from 130 mm Hg to 80 
mm Hg concurrent with an increase in ventilator pressures from 
40 cm of water to 80 to 90 em of water. With a elinical suspicion of 
tension pneumothorax, a chest tube was inserted, with resolution 
of the loculated pneumothorax on a subsequent roentgenogram. 
However, ventilator pressures remained high, and blood pressure, 
low. Careful examination of the chest x-ray film revealed signifi- 
cant narrowing of the tracheal air shadow (Fig 1). Fiberoptiec 
bronchoscopy through the tracheotomy tube confirmed the severe 
narrowing of the tracheal lumen. The diagnosis of tension pneu- 
momediastinum was made, and a mediastinotomy was performed 
at the beside through a small suprasternal incision. The response 
was dramatic. With egress of air, ventilator pressures decreased to 
90 em of water and the systolic blood pressure rose above 100 mm 
Hg. Sump drains were placed on either side of the trachea. The 
tracheal size on roentgenogram returned to normal (Fig 2). 

A second episode of hypotension and increased ventilatory 
pressure occurred approximately six hours later and resolved after 
exploration of the mediastinum with a gloved finger. Following 
drainage of the tension pneumomediastinum, the patient showed 
progressive improvement, with a decrease in ventilatory pres- 
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Fig 1.—Anteroposterior chest x-ray film demonstrates severe 
trachea compression (arrows), documented also by bronchos- 
copy. Ventilatory pressures at this time were 80 to 100 om af 
water. 


sures, deerease in subcutaneous emphysema, and resolution of air 
leaks. On the 12th postoperative day, however, septic shock 
developed, and he died the following day. 


COMMENT 


The most obvious cause of pneumomediastinum ‘is 
disruption or penetration of the tracheobronchial tree’ or 
esophagus: by automobile accidents, stab wounds, guashoc 
wounds, Boerhaave's syrdrome, or endoscopie misadven- 
tures. Air may also travel through tissue plames from 
elsewhere to the mediastinum. Tracheotomy,’ high-speed 
dental drills" blowing the bugle after tooth extract. on, 
radical neck operations,? or diagnostic pneumoperiton- 
eum“ may produce pneumomediastinum by this route. 

The passage of air bubbles along vascular struc-ures 
toward the hilum of the lung and subsequently inte the 
mediastinum, however, is our concern in this patient. 
Although such migration of air was described as ear y as 
1888 by Müeller,' it took the elassic studies of Maeklir anc 
Macklim?^ to bring perspective to this mechanism. They 
advanced the theory of “malignant” pulmonary inters-itia: 
emphysema leading to tension pneumomediastinum. The 
Macklins showed experimentally that rupture of alveoli 
whose bases lie adjacent to pulmonary vessels resul-s im 
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Fig 2.—Anteroposterior chest x-ray film following mediastinotomy 
with decompression of mediastinum. Drains can be seen along- 
side trachea ‘arrows). Ventilatory pressures at this time were in 
range of 50 om of water. 


pulmonary interstitial emphysema and movement of air 
along vascular structures into the mediastinum. In addi- 
tion, the collection of air bubbles in the pulmonary inter- 
stice results in splinting of the lungs and compression of 
bronchioles, which in turn makes respiration more difficult 
and the air leak more pronounced. This work was 
confirmed in human cadavers by Tucker and Langsten.’ 

According to the Macklin theory, pneumomediastinum is 
favored by any state in which a pressure difference is 
created between alveoli abutting on pulmonary vessels and 
the vessels themselves. Five broad clinical situations favor 
this pressure gradient. All are associated with or inten- 
sified by mechanical ventilation, which can turn a self- 
limited condition into a lethal one: (1) the presence of 
atelectasis in one part of the lung, with adjacent hyperin- 
flation; (2) generalized hyperventilation, with or without 
increased intra-alveolar pressure; (3) conditions in which a 
decrease in blood supply to pulmonary vessels exists In 
association with hyperinflation or increased intra-alveolar 
pressure (pulmonary embolus plus respirator); (4) cough- 
ing, especially against a respirator; and (5) positive end- 
expiratory pressure (PEEP). 

The association of pneumomediastinum with conditions 
such as parturition,'* diabetic coma with vomiting," tuber- 
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culosis,* acute obstructive laryngitis/? and myocardial 
infarction” is explained by the Macklin theory. 

Once inside the mediastinum, the trapped air travels 
along fascial planes of the neck or retroperitoneum, 
leading ultimately to escape of air into the subcutaneous 
tissue. Air may also escape into the thoracic or abdominal 
cavities, leading to pneumothorax or tension pneumotho- 
rax. The ability of air to escape from the mediastinum 
depends on the condition of the various escape routes, as 
well as its pressure. If the chest has been scarred by pleural 
disease, or the neck by previous surgery, the likelihood of 
pneumothorax or subcutaneous emphysema providing a 
blow-off valve for trapped mediastinal air is lessened. 

When an air leak continues and escape routes are 
compromised, as in the patient described here, the results 
‘are disastrous. Modest elevations of intramediastinal pres- 
sure can compromise venous return to the heart, producing 
hypotension, dyspnea, and cyanosis," and, eventually, 
complete cardiovascular collapse. Tracheomalacia from 
severe chronic bronchitis undoubtedly contributed to the 
collapse of major airways seen in our patient. 

The diagnosis of pneumomediastinum or tension pneu- 
momediastinum is difficult in the critically ill patient 
receiving ventilatory support. Pain caused by mediastinal 
emphysema may simulate acute myocardial infarction, 
dissecting aneurysm, or other cardiovascular catastrophes. 
Dyspnea and diaphoresis and subcutaneous emphysema 
may accompany the pain. Although the Macklins* thought 
that the pain of mediastinal. emphysema, especially in 
cases of tension pneumomediastinum, was a result of 
direct compression of coronary arteries by trapped air, 
most authors now attribute this pain to the tearing and 
dissection of intramediastinal structures. 

The classic Hamman sign, or mediastinal crunch, is 
present in about 50% of cases of pneumomediastinum” and 
is aecentuated when the patient is in the left lateral 
decubitus position. This crunch is often audible to the 
patient. The Hamman sign is not, however, specific for 
pneumomediastinum. It is easily confused with a pericar- 
diac frietion rub, and similar findings have been described 
in association with gastric or esophageal dilation or both, 
and in cases of left-sided pneumothorax. 

Electrocardiographic changes further confuse the differ- 
entiation of pneumomediastinum from organic heart 
disease. Although in most cases the electrocardiogram is 
within normal limits, 25% of patients exhibit T wave 
inversion, decreased voltage, axis shifts, or nonspecific ST- 
T wave changes. Helpful in differentiating a primary 

cardiac problem from mediastinal emphysema is the obser- 
vation of McCabe” that the electrocardiographic changes 
may be positional. He postulated that, in the supine 
position, interposition of air in the anterior portion of the 
mediastinum diminishes cardiac vectors. In the upright 
position, the heart shifts closer to the anterior portion of 
the chest, thus normalizing electrical forces recorded, 
especially in the precordial leads. The occurrence of acute 
pulmonary edema in association with tension pneumome- 
diastinum? may further complicate the diagnostic dilem- 
ma, especially in cases where electrocardiographic changes 
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are present. | 

Although Hamman's sign coupled with subcutaneous air, 
especially in the neck, suggest pneumomediastinum, the 
definitive diagnosis can only be made by roentgenogram. 
Air in the mediastinum may be appreciated in approxi- 
mately 50% of cases on the anteroposterior chest x-ray film 
and is seen as a thin line outlining the heart border on 
either s de. This line represents an elevation of the medias- 
tinal pleura away from the pericardium. Although the 
lateral x-ray film reveals substernal air or collections of air 
behind the heart or in the superior mediastinum in 
virtually 100% of cases, subcutaneous air can make these 
mediastinal air shadows difficult to appreciate. $ 

Treatment of spontaneous pneumomediastinum is 
expectant. The condition itself is self-limited. Pneumome- 
diastinum occurring in a respirator-dependent patient is 
more ominous, but deserves no more than careful observa- 
tion. Tension pneumomediastinum, on the other hand, 
requires prompt and definitive treatment. Needle punc- 
ture of the mediastinum has been advocated, especially in 
infants. While Laennec’ recommended "a few pricks with 
the larcet at the lower part of the neck wherever the 
emphysema is greatest," it was not until 1884 that 
Bisshopp” reported the first successfully treated case of 
tensior pneumomediastinum, in a child who was run over 
with a dung cart and in whom massive subcutaneous 
emphysema developed: “Nine or ten punctures were made 
in the neck, back, cheek and dorsal region with a small 
knife end when the air rushed out it hissed and blew out 
the flame of a wax light.” This procedure greatly relieved 
the distress of the child. Aspiration with a small-gauge 
needle placed lateral to the sternum in the second or third 
interccstal space and directed toward the anterior medias- 
tinum is appropriate initial therapy in infants and the 
newborn.** Needle aspiration is less effective in adults, 
especially when continued air leak exists. 

Percutaneous insertion of a small catheter into the 
anterior portion of the mediastinum to provide continuous 
aspira-ion has been advocated for infants by Jewett et al.** 
Sole dependence on small catheters in the presence of 
continaed air leaks would seem, however, to invite recur- 
rent tension. Tracheostomy has been used for treatment 
for tension pneumomediastinum; however, this is merely 
an incirect way to drain the mediastinum. Our patient 
demorstrated that the tension phenomenon can occur with 
a tracneostomy in place. The first reported mediastinot- 
omy performed for decompression of a tension pneumome- 
diastinum was by Tiegel** in 1911, and this has proved to be 
the treatment of choice. Recompression has been used 
effectively to treat pneumomediastinum associated with 
submzrine escape training, but such therapy has little 
general usefulness.’ 

Once the diagnosis of tension pneumomediastinum is 
made, a small transverse incision should be made 2 to 3 em 
above the sternal notch. The deep cervical and pretracheal 
fascia? are opened vertically, as in performing a mediasti- 
noscopy, and a finger is passed along the trachea into the 
mediastinum. Drains are left to provide for the continued 
egress of air. 
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Stenosis of the Small Intestine 


Due to Nonocclusive Ischemic Disease 


Pramod Thaker, MD; Leonard Weingarten, MD; Ira H. Friedman, MD 


* Intestinal stenosis following nonocclusive disturbances of 
mesenteric circulation will probably be encountered with 
increasing frequency as patients with low blood flow states 
resulting in transiently ischemic but viable bowel are treated 
early and successfully. The case reported here clearly docu- 
ments the temporal sequence of dated cardiogenic shock and 
the subsequent onset of abdominal pain, culminating in intes- 
tinal stenosis and obstruction and necessitating later bowel 
resection. The pertinent literature has been reviewed. It is 
suggested that the likelihood of this complication be entertained 
in high-risk patients and supportive therapy be employed 
promptly and judiciously. 

(Arch Surg 112:1216-1217, 1977) 


Jeune stenosis of the small bowel is usually due to 
processes primarily involving the intestinal wall: 
trauma, neoplasm, chronic inflammatory and granuloma- 
tous disease, and hemorrhage in the bowel wall due to 
bleeding diathesis or anticoagulation therapy.' Small intes- 
tinal stenosis due to occlusion of the mesenteric blood 
vessels has been reported only rarely,^? while that due to 
insufficiency without occlusion is even more unusual. This 
is not surprising, since survival in these patients is exceed- 
ingly uncommon.*^ However, as more patients are treated 
early in the course of cardiovascular collapse, fewer may 
continue to the terminal event of intestinal infarction and 
death. As a consequence, an increasing number of patients 
with stenotic fibrosis of the intestine due to nonocclusive 
vascular insufficiency will be encountered. The salient 
feature of the case reported here is the clear documenta- 
tion of a temporal sequence in the development of this 
uncommon entity. 


REPORT OF A CASE 


A 47-year-old man was transferred to Beth Israel Medical 
Center with complaints of persistent, increasing abdominal pain 
for five weeks. Nine weeks prior to transfer, he suffered a massive 
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anterolaceral myocardial infarction, complicated by veptricular 
and supraventricular arrhythmias. Two successful cardiopul- 
monary resuscitations, in which vasopressor drugs were used, 
occurred Three weeks later, pericarditis developed that responded 
to aspirim and prednisone therapy. The patient had been receiving 
a digitals preparation (digoxin, 0.25 mg/day). 

The onset of abdominal pain four weeks after infarction was 
initially attributed to “pancreatitis.” The pain was colicky and 
initially in the midabdomen, but later localized to the left upper 
quadrant. Vomiting of clear bilious liquid was reported. Theme was 
an associated weight loss of approximately 18 kg in five weeks. An 
appendeetomy for acute appendicitis had been performed two 
years previously. 

On admission to Beth Israel Medical Center, the patient had a 
regular sinus rhythm and a normal blood pressure. Peripheral 
pulses were normal and there were no signs of cardiac failure. The 
abdomen was soft and mildly distended, with minimal left apper 
quadrant tenderness, but without rebound tenderness or guard- 
ing. The hemoglobin level and WBC count were within normal 
limits. A Cantor tube passed into the small bowel drained up to 
1,800 ml/24 hr. Intravenous hyperalimentation was instituted and 
fluid balance maintained. Cardiac fluoroscopy showed severe 
calcificat on of coronary arteries and an aneurysm of the left 
ventricle 

Barium gastrointestinal study showed a narrowed segment of 
small bowel with proximal obstruction (Figure). The x-ray picture 
suggested ischemic bowel disease, but granulomatous disease 
could not be excluded. The patient remained partially obstructed 
despite decompression with the Cantor tube, and laparotomy was 
performed. 

At surgery, a 25-cm segment of the jejunum approximately 91 
cm dista to the ligament of Treitz was diffusely indurated and 
uniformly narrowed to approximately 1.9 cm in diameter. No other 
abnorma ities were noted in the small and large intestine. The 
shrunker, rod-lihe segment was resected with short, normal- 
appearinz portions proximally and distally, and end-to-end anas- 
tomosis performed. The patient's postoperative course was 
uneventful. 

Gross examination of the specimen revealed uniform narrcwing 
of the jejunal lumen and diffuse, moderate thickening of the wall. 
The mucesa was thin, flat, and reddish. Histologically, the mucosa 
showed erosions alternating with regenerated, thin lamina 
propria. The submucosa as well as the serosa were thickened and 
replaced by loose, vascularized fibrosis. Nonspecific chronic 
inflammztion was in the main limited to the superficial zone ef the 
submucosa subjacent to the erosions. No granulomata were found. 
The arteries in the jejunum and attached mesentery disclosed 
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Barium gastrointestinal study: 11-hour x-ray film demonstrates 
markec delay in transit time, with dilated duodenum and s:enot.c 
loop cf proximal jejunum. 


foeal thickening of the vessel walls. The pathological diagnosis was 
segmental fibrosis of the small intestine consistent with ante- 
cedent .oealized ischemia. 


COMMENT 


The incidence of small bowel stenosis due to nonocdusive 
vascular insufficiency is not known. However, in about 20% 
of patients, ranging in age from the 3rd to the 8th decade, 
intestinal infarction may be due to nonoeclusive vascular 
insuffieiency.** Survival of these patients is uncommen 
because of the underlying Cisease process and associated 
multinle system failure* In most patients, hypertension, 
valvular disease, arrhythmias, myocardial infarction, cr 
shock, or a combination of these, are present.” Whether 
shock per se is the cause of nonocclusive infarcton s 
difficult to establish, as shock-like situations are usually 
accompanied by several other possible etiologic facto^s.'^^* 
The role of the patient's immunologic system or hypersenr- 
sitivity reaction is unclear." Enteric-coated potassium cr 
chiorethiazide drugs, athough implicated as causes cf 
stenos: s," were not received by our patient. 

It has been suggested that impairment of mesenteric 
perfusion results in segmental mucosal necrosis, release ef 
toxic substances, disturbances in body fluid and electrolyte 
levels, shock, and further extension of bowel infareticn.'* If 
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the involved area does not progress to irreversible necrosis, 
mucosal uscerations and partial devitalization of the 
muscularisoccurs. According to Kradjian," involvement of 
the muscuszaris seems necessary for stenosis formation. 
Healing is characterized by inflammation, reepithelializa- 
tion, fibrosis, shortening, and eventual stenosis. The 
stenotic sezments found usually range from “ring-like” to 
3 em in lensth, with occasional ulcerations in the strictured 
area.5* Many cases of stenosis previously attributed to 
nonspecific inflammation or enteritis, congenital stenosis, 
granulomacous disease, or adhesions may have been due to 
nonocclusive vascular insufficiency." The use of vaso- 
pressor ane digitalis drugs to support the decompensating 
cardiovaserlar functions has its own hazards. Splanchnic 
vasoconstrxtion induced by these agents may further 
aggravate zhe existing ischemia.'" 

Prophylactic measures are difficult to initiate, and a 
high index-of suspicion, as suggested by Aldrete et al," is 
imperative Patients with chronic heart disease who 
sustain an acute physiological insult such as myocardial 
infarction, acute cardiac decompensation, shock, or infec- 
tion, or who undergo surgery, are candidates for subse- 
quent development of this entity. Attention must be 
directed tozorrection of low cardiac output, to judicious use 
of vasopressor drugs, and to employment of simultaneous 
measures t) minimize or reverse concomitant mesenteric 
vasoconstration.'’ If bowel resection becomes necessary, 
supportive care, meticulous fluid balance, and cardiopul- 
monary menitoring is essential and must be continued, as 
the underl-ing cardiovascular deficiencies will persist. 
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Successful Simultaneous 


Renal Transplantation and i 


Abdominal Aortic Aneurysmectomy 


James Cerilli, MD; William E. Evans, MD; Patrick S. Vaccaro, MD 


* Atthe time of related donor renal transplantation, a 49-year- 
old man with chronic glomerulonephritis was found to have a 
large fusiform aneurysm involving the internal and external iliac 
arteries, the abdominal aorta, and both common iliac arteries. 
Transplantation and abdominal aneurysmectomy using a stan- 
dard Dacron bifurcation graft were successfully carried out. This 
patient has had no associated complications and is currently five 
years after transplantation and aneurysmectomy, with excellent 
renal function. It is believed that transplantation may now be 
offered to an older age group of patients with end-stage renal 
disease in whom atherosclerosis will have developed as a 
natural process of aging. 

(Arch Surg 112:1218-1219, 1977) 


s the availability of renal transplantation is extended to 
an older age group of patients, atherosclerotic vessels 
are more frequently encountered by the surgeon. Similarly, 
the role of the Dacron prosthetic graft will become increas- 
ingly important in transplantation. This study presents 
one case in which a Dacron prosthetic bifurcation graft and 
renal allograft were anastomosed in the same operation; 
with the allograft receiving full arterial blood supply 
directly via the Dacron graft. The allograft and the Dacron 
graft remain functional after five years. Infection in the 
allograft recipient is also examined. 
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Replacement of aorta and iliac vessels with standard Dacron 
bifurcation graft. Donor renal artery was anastomosed end-to- 
side near distal end of right bifurcation of Dacron graft. 
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REPORT OF A CASE 


A 49-year-old man receivec a renal allograft from a related 
donor ir 1972, following apprcximately one year of hemedialysis 
for treacment of chronic glomerulonephritis. The standard trans- 
plant ircision was made in the right lower abdominal quadrant 
and ext-aperitoneal dissection was used to expose the right iliac 
vessels. However, the internal and external iliac arteries were 
involvec in a large fusiform aneurysm and were, therefore, 
unaccer-able as anastomotic sites. The aneurysm involved :he 
distal 2 -m of the abdominal aorta and both common iliac arteres. 
After adequate exposure was achieved, the aorta and the iliac 
vessels were replaced with a standard Dacron bifurcation graft. 
The do-or renal artery was anastomosed end-to-side rear the 
distaberd of the right bifurcation of the Dacron graft (Figare) and 
a ureteonearystostomy was constructed. The kidney perfused 
well and there was prompt urine output. Postoperatively, the 
patient did well and was discharged 20 days after surgery with a 
BUN ie-el of 23 mg/100 mi anc a creatinine level of 1.3 mg/100 ml. 
Medieaffons at the time of discharge were azathioprinen, 100 mg, 
cycloplesphamide, 25 mg, and prednisone, 20 mg daily. 

The patient was readmitted to the hospital twice within the next 
two months for successful treatment of rejection episodes with 
increased doses of corticesteroids, and once for treatment of a 
right lower lobe pneumonia. In October 1972, he was notec to have 
a swelling in the right lower quadrant, and an intravenous 
pyelogram suggested a lymphocele, which was successfully 
drained During this admission, he complained of frequeat head- 
aches: # lumbar puncture was performed and cerebrospinal 3uid 
cultures were positive fer Cryptococcus. He was treated with 
flucyto=ne, 8 gm daily for31 days. Lumbar puncture at the time of 
discharre was negative, but was positive for Cryptococcus when 
repeated two months later. The patient subsequently received a 
total desage of 1,950 mg ef amphotericin B; all lumbar pancvures 
since that time have been negative. The patient is currertly seen 
at six-raonth intervals in the outpatient clinic and has exce ent 
renal frncticn and distal pulses five years after transplantation 
and aneurysmectomy. 


COMMENT 


Trarsplantation is becoming available to an older age 
group of patients, in many of whom atherosclerosis will 
have-d=velaped as a naturel process of aging. Others have 
been uadergoing hemodialysis for an extended period, and 
some raay exhibit an accelerated atherosclerotic process,'” 
the leading manifestations of which may be angina, lower 
extremity claudication seeondary to peripheral vascular 
disease, cengestive heart failure, arrhythmias, and 
decreased exercise tolerance. This phenomenon is well 
documented? and may be secondary to hyperinsulinemia 
and hyoerlipoproteinemia.^* As the longevity of the trans- 
plant recipient increases, atherosclerotic changes may 
jeopardize the blood supply to the transplanted kidney. The 
transpeant surgeon must now be prepared to combine 
vasculzr reconstruction wich renal transplantation. 
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Sterioff et al* presented three cases in which limb 
salvage in patients previously undergoing transplantation 
was achieved with Dacron vascular grafts. In two of the 
patients, the Dacron graft provided the arterial blood 
supply to the transplanted kidney as well. Even in the light 
of generalized sepsis, there were no detrimental effects on 
the Dacron graft.5 Shons et al* reported one case in which a 
renal allograft was vascularized by an axillofemoral 
Dacron bypass graft after resection of a mycotic abdom- 
inal aortic aneurysm in a 32-year-old diabetic patient. 

This is the only reported case to our knowledge in which 
a Dacron aortic bifurcation graft and a renal allograft 
were implanted simultaneously, with the allograft receiv- 
ing its oniy blood supply via the prosthetic graft. The graft 
and transplanted kidney remain functional after five years 
and after two episodes of rejection treated with large doses 
of corticosteroids and extended treatment of eryptococcal 
infection. This demonstrates that adequate healing can 
occur between the transplanted renal artery and the 
Dacron graft in the presence of high-dose immunosuppres- 
sion. It also demonstrates that prosthetic grafts do not 
necessarily become secondarily infected in the presence of 
fungal infections and immunosuppression. 

Replacement of severely atherosclerotie vessels by a 
Dacron graft with a renal artery-graft anastomosis at the 
time of transplantation may produce better results than 
anastomosis of a renal allograft to an atherosclerotic vessel 
by minimizing the probability of atherosclerotic occlusion 
of the blood supply to the transplant. Our experience 
indicates that both vascular reconstruction and renal trans- 
plantation may bé successfully and simultaneously 
accomplished, and that significant distal atherosclerotic 
vascular disease is not a contraindication to transplanta- 
tion. 


Nonproprietary Names and Trademarks of Drugs 


Amphotericin B—F'ungizone. 
Azathioprine—/muran. 
Flucytosine— Ancobon. 
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Serratia marcescens Pneumonia 


Graziano C. Carlon, MD; P. C. Taylor Dickinson, MD; 


Paul L. Goldiner, MD; Alan D. Turnbull, MD; William S. Howland, MD 


e Though rare, Serratia marcescens pneumonia is being 
reported with increasing frequency, especially in patients in 
intensive care units. We report three cases of S marcescens 


pneumonia that presented striking similarities for age, group, 
. type of surgical procedure, and microbiological, hemodynamic, 


and respiratory patterns. All patients survived after prolonged 
ventilatory support. 
(Arch Surg 112:1220-1224, 1977) 


Ithpugh considered to be an unusual pathogen, Serratia 
marcescens has been shown to produce a variety of 
clinical infections, ranging from septicemia’ to pneumo- 
nia,** cystitis, and wound infection. A number of cases of 
endoearditis following open heart surgery as a consequence 
of colonization of the valvular prosthesis with the organism 
have also been reported.*** Serratia pneumonia is still 
fairly uncommon, and the few reports are associated with a 
mortality of 8095. | 
During the past year, three cases of Serratia pneumonia 
were treated in the Memorial Sloan-Kettering Cancer 
Center. All patients survived after prolonged therapy. The 
similarities in their clinical course and treatment, as well 
as their survival, form the basis for this report. 


REPORT OF CASES 


Case 1.—Six months prior to admission to the hospital, a 76- 
year-old man had an obstinate upper respiratory tract infection 
with pain and dysphagia. In January 1976, he was admitted to our 
hospital; in February, he underwent a total esophagectomy with a 
cervieal esophagostomy for esophageal carcinoma. Preoperative 
pulmonary function tests showed severe chronic obstructive 
pulmonary disease. Postoperative antibiotic therapy consisted of 
cephalothin sodium, 2 gm intravenously every six hours. Infil- 
trates in the right middle lobe and an associated pleural effusion 
developed, and on the fifth postoperative day, the patient became 
hypotensive, hyperthermic, and dyspneic. He was transferred to 
the intensive care unit, intubated, and placed on assisted ventila- 
tion with a volume-cycled ventilator. The hypotension was treated 
with volume infusion and dopamine hydrochloride drip, 2 to 4 
ug/kg/min. Although renal damage occurred, as evidenced by a 
rise in the BUN level and impaired creatinine clearance, urinary 
output was maintained at all times and dialysis was not necessary. 
With mechanical ventilation and positive end-expiratory pressure 
(PEEP), pulmonary gas-exchange function improved rapidly, and 
a Pao, greater than 65 mm Hg, with a forced inspiratory oxygen 
(FIO.) level of 0.30, was achieved at the tenth postoperative day. 
Even though static thoracopulmonary compliance remained very 
low (Fig 1), weaning from the ventilator with the technique of 
intermittent mandatory ventilation was started on the 22nd 
postoperative day and completed by the 42nd postoperative day 
(Table 1). Until the 37th postoperative day, however, attempts at 
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lowering the PEEP to a level below 5 em of water resulted in 
significart hypoxemia. Serratia marcescens was cultured from 
the blood on several occasions and grew from the pleural fluid as 
well. It was the only organism recovered from numerous tracheal 
aspirate cultures obtained over a 40-day period (Table 2), except 
for two cultures on the tenth and 35th postoperative day that grew 
Staphylococcus aureus. In neither instance was there a radiolog- 
ical or cl nical change in the patient’s condition. The lung infil- 
trates resolved gradually over a period of seven weeks. : 

CASE 2.—A 64-year-old woman who had previously undergone a 
right-sided radical mastectomy in May 1971 was admitted to the 
hospital in August 1976 for a bilateral adrenalectomy for multiple 
skin and done metastases. There was a single, small, questionable 
liver metastasis. Preoperative pulmonary function tests showed 
moderately severe obstructive and restrictive disease, prestimably 
secondary to lung metastasis and chronic emphysema. Post pera- 
tive antibiotic treatment consisted of a three-day course of 
cephalotFin sodium, 1.5 gm intravenously every six hours. The 
patient did well until the 12th postoperative day, when she had a 
seizure, vomited, and aspirated. She became hypotensive, unre- 
sponsive, and dyspneic. She was admitted to the intensive eare 
unit, intubated, and placed on a volume-cycled ventilator (Table 1). 
Moderate renal functional impairment was treated with dopa- 
mine, mannitol, and furosemide. 

Urinary output was maintained and renal function improved 
progressively after the 17th postoperative day. There were also 
significart hemodynamic changes (Fig 1). The Pao. level was 
stabilized at greater than 75 mm Hg, with a FIO, level of 0.35 after 
the 17th postoperative day, but static thoracopulmonary 
complianee remained low (Fig 1). Weaning with intermittent 
mandatory ventilation was started on the 22nd postoperative day 
and completed by the 37th day. Varying levels of PEEP were 
necessary until the 34th postoperative day (Table 1). Radiological 
changes were consistent with severe bilateral alveolar and inter- 
stitial pneumonia with bilateral pleural effusion. Numerous 
tracheal aspirate cultures taken between the 12th and 37th 
postoperztive day grew only S marcescens (Table 2). The pleural 
effusion was not tapped. By the 41st postoperative day, only 
normal flora was growing from her respiratory tract. There was 
gradual resolution of the infiltrates over the course of the 
hospitalization. 

CasE 3.—A previously healthy 71-year-old woman underwent an 
esophageztomy and gastropharyngostomy for an esophageal carci- 
noma in August 1976. Though no pulmonary function tests were 
performed preoperatively, during surgery, the lung was noted to 
be grossly abnormal, with evidence of emphysema. Postoperative 
antibiotic treatment consisted of cephalothin sodium, 2 gm intra- 
venously every six hours. On the third postoperative day, the 
patient became restless, dyspneic, hypotensive, and was admitted 
to the special care unit, where she was intubated. The airways 
were cleared and the patient was able to breathe spontaneously on 
a FIO, level of 0.30. On the sixth postoperative day, supraventric- 
ular tackycardia, hypotension, and significant hypoxemia de- 
veloped. Ventilatory assistance was instituted with a volume- 
cycled ventilator. Severe renal impairment developed that 
required furosemide, mannitol, and dopamine therapy on several 
occasions. | 

The pazient was treated conservatively, despite the continuous 
rise in the BUN and creatinine levels. She was never oliguric, and 
her renal function recovered spontaneously after the 35th postop- 
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Fig 1.—Modification of static thorecopslmonary compliarze and hemodynamic indices. 


Ta»le 1—Ventilatory Ass stance and Weaning Protocol 


Patient 
EE BSR oo. 
1 2 3 Mean + SD 


Vent&atory assistance, 
cass 3 1 30.66 + 531 


7 24 3 
Contolled ventilation 
cass 25 16 20 20.33 + 3.68 
Intermittent mandatory 
vertilation, days 20 15 
Maximum PEEP, 
cmeof water* 10 10 B 9.33 + 0.94 


Cuetion, days 34 22 29 28.33 + 4.92 


15 16.66 + 2.35 








*Positive end-expiratory pressure. 


erative cay (Fig 2). Hemodynamic measurements were abnormal, 
and static thoracic pulmonary compliance low (Fig 1). Severe 
bilateral interstitial and alveolar pneumonia with small b lateral 
effusion was present (Fig 3, left). The resolution of the infltrates 
was extemely slow (Fig 3, right). From the 18th postoperative 
day, the ?a0, level could be maintained at greater than 65 mm Eg 
on a FL), level of 0.30. Weaning on intermittent mandatory 
ventilatien was started on the 22nd postoperative day and saccess- 
fully ecmpleted by the 37th day. Positive end-expiratory pressure 
was neeessary until the 35th postoperative day (Table 1). From the 
third to he 15th postoperative day, S marcescens was the only 
organism that could be grown from tracheal aspirations (Table 2). 
Between the 16th and the 23rd postoperative day, Pseudomonas 
cepacia was recovered twiee in the sputum, but subsequeatly, .S 
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Case 1 
— 7 Case 2 


0—— —oO Case 3 





Postoperative Days 


marcescens was again the sole organism recovered until the 40th 
postoperative day. Afterwards, no organism could be grown from 
the trachee aspirate (Table 2). 

On the 5th postoperative day, the patient had a transient 
episode of «lebsiella pneumoniae bacteremia. The same organism 
was also caltured from a subclavian central venous pressure 
catheter, waich was removed simultaneously (Table 2). The fever 
quickly subsided and the patient was discharged from the inten- 
sive care urit on the 53rd postoperative day. 





COMMENT 
The diagnosis of S marcescens pneumonia is sometimes 
diffieult to-establish when blood cultures remain negative. | ; 
Accepted -riteria for this diagnosis have included the : 
demonstration of two or more consecutive sputum samples - 
growing S marcescens alone in conjunction with radiolog- 1 


ical and clinical evidence of concurrent pulmonary involve- 
ment.' 

n all our patients, S marcescens was the only organism 
cultured ir from 4 to 20 consecutive cultures from deep 
tracheal aspiration, via an endotracheal tube. In one case, 
Serratia was also present in blood and pleural fluid | 
obtained fom the patient. In the remaining two patients, 
blood cultures were negative and thoracentesis was not 
performed? Viral and fungal cultures and titers were ! 
negative ir all cases. 

All our patients were over 60 years of age, all had ; 


| 
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Table ?.—Cultures and Sensitivities Obtained From the Three Patients 





Sensitivity 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, oxacillin sodium, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol i 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, oxacillin sodium, & 
chloramphenicol e 


Gentamicin sulfate, kanamycin sulfate & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate & chloramphenicol 
Gentamicin sulfate & chloramphenicol 
Gentamicin sulfate & chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Resistant to all antibiotics tested 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Resistant to all antibiotics tested 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate, & 
chloramphenicol 


Gentamicin sulfate, kanamycin sulfate. & 
chloramphenicol 


"o^ 


Gentamicin sulfate & cephalothin sodium 


Postoperative 
Patient Day Organism Source 
1 5 Serratia marcescens Blood 
6 S marcescens Sputum 
7 S marcescens Sputum 
8 S marcescens Pleural effusion 
10 Staphylococcus aureus Sputum 
11 S marcescens Blood & sputum 
14 S marcescens Blood & sputum 
20 S marcescens Sputum 
27 S marcescens Sputum 
35 Staphylococcus aureus Sputum 
40 S marcescens Sputum 
50 No growth Sputum 
2 14 S marcescens Sputum 
16 S marcescens Sputum 
20 S marcescens Sputum 
29 S marcescens Sputum 
37 No growth Sputum 
41 Normal flora Sputum 
3 6 S marcescens Sputum 
11 S marcescens Sputum 
14 S marcescens. Sputum 
16 Pseudomonas cepacia Sputum 
21 S marcescens Sputum 
23 P cepacia Sputum 
25 S marcescens Sputum 
28 S marcescens Sputum 
35 S marcescens Sputum 
40 No growth Sputum 
45 Klebsiella pneumoniae Blood & CVP catheter* 
46 Normal flora Sputum 


*Central venous pressure. 


undergone extensive surgery for neoplastic disease, and all 
had preoperative impairment of pulmonary function. 
Postoperative broad-spectrum antibiotic therapy was used 
in all patients. Also, in each instance, the onset of respira- 
tory distress and the radiological evidence of extensive 
lung infiltrates followed a catastrophic event. 

Serratia marcescens is frequently an environmental 
contaminant, from whence susceptible patients may 
become infected. However, in this instance, no Serratia or 
any other organism could be identified in any part of the 
respiratory therapy equipment, the prime suspect.’ In our 
unit, cultures are routinely taken at three- or four-day 
intervals from the condensation of the inspiratory and 
expiratory circuit of the ventilators. The cascade and the 
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transducers of the ultrasonic nebulizer inserted into the 
inspiratory circuit are also cultured. 

When a Gram-negative pneumonia develops, cuitures 
are obtained immediately from the above-mentioned sites 
and repeated at 24-hour intervals. Environmental surveys 
include routine cultures of the sinks. Pseudomonas species 
have b2en isolated on rare occasions, but never S marces- 
cens. Ambient air is cultured once yearly, or when an 
airborne epidemic is suspected. Since these three cases of 
S marcescens infection occurred at intervals of several 
months and the patients were located in different areas of 
the un.t, ambient air was not cultured, nor were attempts 
made -o identify a possible carrier. However, the yearly 
surveys taken two months before the first cases and four 
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Fig 2.—Clinical course of patient 3. Features common to all patients nclude renal failure, antibiotic therapy, and 
vasoactive and diuretic therapy (SM indicates Serratia marcescens; PC, Pseudomonas cepacia; KP, Klebsiella 
pneumonia; and numbers in parentheses, number of positive consecutive cultures of S marcescens from tracheal 
espirate; asterisk, posit ve blood culture; dagger, “are colonies only). 


Fig 3.—Case 3. Left, Chest roentgenogram or seventh postope-ative day. Note extensive confluent 
infiltrates involving both lungs, but much more severe on left side, and left-sided pleural effusion. 
Right, 55th postoperative day. Lungs are clear. but note interstitie! fibrosis of right middle lobe. 
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Serratia was not isolated in any other patient in the unit, 
even as a contaminant. The environmental source for the 
organism in patients, therefore, could not be identified. 

The clinical respiratory manifestations of the pneu- 
monia in these patients were strikingly similar. They all 
had a combined alveolar and interstitial pneumonia, but it 
is of interest that the alveolar-arterial oxygen gradient 
was always greatly improved by PEEP, suggesting an 
interstitial infiltrate, rather than alveolar, damage. At the 
same time, the pulmonary compliarice was too low to allow 
the patient to breathe spontaneously. In fact, even when 
the alveolar-arterial oxygen gradient suggested that the 
patient could be weaned off the ventilator, attempts to 
reduce the intermittent mandatory ventilation frequency 
resulted in an unacceptable increase in the respiratory rate 
and Paco, level. In cases 2 and 3, pulmonary edema as an 
explanation for the interstitial component of the respira- 
tory problem was ruled out by normal pressure readings in 
the pulmonary artery system and determinations of 
cardiac output, which proved adequate left ventricular 
function, with low-to-normal pulmonary artery wedge 
pressures. Indeed, pulmonary vascular resistances were 
always greatly increased and tended to rise during the 
initial phase of the disease. Though PEEP could be 
partially responsible for the increased pulmonary vascular 
resistance encountered, these values continued to rise even 
when PEEP was maintained at the same level or was 
decreased (Fig 1). 

It is interesting to note that the sensitivity of all three 
strains of Serratia was limited in vitro to three antibiotics: 
gentamicin sulfate, kanamycin sulfate, and chloramphen- 
icol (Table 2). Antibiotic treatment was maintained with 
gentamicin and chloramphenicol.’ Gentamicin sulfate 
therapy was started in all patients immediately after the 
acute event that necessitated admission to the intensive 
care unit. After an initial dose of 2 mg/kg, doses of 1.0 to 
15 mg/kg were given at intervals determined by the 
predicted or calculated creatinine clearance. Gentamicin 
was continued until two consecutive negative cultures of 
tracheal aspirate, at 48-hour intervals, were obtained. 
Chloramphenicol was added in all three patients when 
appropriate sensitivities so warranted. After an initial 
four doses of 15 mg/kg given at six-hour intervals, therapy 
was maintained with 7.5 mg/kg every six hours. Again, 
criteria for discontinuing chloramphenicol were two con- 
secutive negative cultures, with clinical and radiological 
signs of improvement of the pneumonic process. Although 
in patient 3 P cepacia was isolated from the 16th to the 
23rd postoperative day, there were no significant changes 
in the clinical or radiological findings and this organism 
was thought to be a transient contaminant. Gentamicin 
was used alone for brief periods of time, but chloramphe- 
nicol had to be continued for up to 20 days before Serratia 
could be eliminated from the cultures.° 

Perhaps the most significant addition to the treatment 
of these patients was the respiratory protocol used. Partic- 
ular attention was given to maintaining an adequate 
arterial oxygen content by the judicious use of PEEP. A 
cautious weaning procedure utilizing intermittent manda- 
tory ventilation was used in all patients as soon as the 
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ic and cardiovascular problems 
made it feasible. An exact titration of the maximum effort 
the patients could exert at any given moment, based on the 
arterial Paco, level and respiratory rate, was therefore 
possible In all likelihood, had this procedure not been 
followec, the 30 to 40 days of assisted ventilation that these 
patients required before their compliance was high enough 
to allow spontaneous ventilation would have caused a 
significent atrophy of their respiratory muscles that, in 
turn, m ght have delayed the weaning process for a much 
longer period of time. Once the intermittent mandatory 
ventilation frequency was reduced to four breaths per 
minute, final weaning was attempted by disconnecting the 
patient from the ventilator. Factors that required 
resuming assisted ventilation were a tidal volume of less 
than 5 ml/kg, a vital capacity of less than 10 ml/kg, or an 
increase in respiratory rate above 35/min. The weaning 
protoco. is summarized in Table 1. 


CONCLUSION 


Serretia marcescens pneumonia is still an uncommon 
clinical occurrence. From the experience obtained b# these 
three patients, it seems to affect persons who are primarily 
in their seventh or eighth decade, who have undergone 
major surgical procedures, and have a prevous history of 
diffuse lung disease. Previous broad-spectrum antibiotic 
therapy is probably contributory, and the acute onset of 
the respiratory failure follows a catastrophic event. The 
evolution of the disease is then characterized by mixed 
alveolar and interstitial infiltrates and metapneumonic 
effusion. Loss of lung compliance and increased pulmonary 
vascular resistances are severe and very prolonged. Long- 
term mechanical respiratory support and antibiotic ther- 
apy, to include chloramphenicol and an aminoglycoside, are 
necessary. The prognosis, however, need not be as poor as 
previously reported. 
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Nonproprietary Names 
and Trademarks of Drugs 


Cephalothin sodium—Keflin. 
Dopam ne hydrochloride—Intropin. 
Gentamicin sulfate—Garamycin. 
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Painful gas accumulation in the gut, due to altered 
intestina! motility, aerophagia and increased salivation, 
often complicates surgical aftercare. 

To help avoid or dispel the acute discomforts of 
post-op pain in the gut, Phazyme provides simethicone, 

«4 ..an effective, safe and simple method of preventing 
abdominal distention, gas pain and reducing the incidence 
of ileus.” * 
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directly to the small intestine to help assure normal 
digestion 

Anc Phazyme is safe...no systemic effects...no 
untoward reactions...no contraindications other than 
known al ergy to an ingredient. 


1. Gibstein, å., ef al.: Prevention of postoperative abdominal distention 
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Diastatie Perforation of the Cecum 
Without Distal Obstruction 


Case Report and Review of the Literature 


Quentin Macmanus, MD, William W. Krippaehne, MD 


* We present the first reported case to our knowledge of 
diastatic rupture of the normal cecum following cardiac surgery. 
Ail other reported cases of diastatic rupture of the cecum ére 
reviewed. Nasotracheal intubation, hypoxemia, and enemas ere 
thought to contribute to this complication. Prophylactic ceccs- 
tomy for cecal diameters greater than 9 cm is recommended. 
Cecostomy and drainage are generally the treatment of choice 
should perforation occur. | 

(Arch Surg 112:1227-1230, 1977) 


erforaticn of the distended cecum secondary to distal 

mechanzeal obstruction was first reported in 1880 by 
Heschel.' and several authors since then have added larze 
series te the literature.^? It was not until 1958, however, 
that Robertson et al‘ reported on the first case of diestatic 
rupture of the cecum without obstruction or inherent cecal 
pathoiogy. S nce then, isolated reports of this uncommen 
event have appeared in tke literature, Wojtalik et ab 
summarizing 15 cases, including three of their owa, 
reported up *o 1973. 

Recently, = case of diastatic perforation of the normal 
cecum withcut obstruction was encountered followinz 
aortocoronar- bypass graft surgery. To our knowledge this 
compbeation has heretofore not been reported follewinz 
cardiac surgery, and prompted this documentation and a 
review of the literature. 


REPORT OF A CASE 


A 59-year-olc man was admitted to St Vincent Hospital on Aprl 
10, 1976. Pen years prior to admission, he had undergone an upper 


Accepted for psblication May 25, 1977. 
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Jackson Park Rd, Portland, OR 97201 (Dr Macmanus). 
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gastrointesinal (GI) x-ray series, performed for epigastric 
discomfort, and was told he had a small hiatal hernia. He was 
otherwise well until Dec 26, 1975, when he reportedly suffered a 
myocardial infarction that was treated without incident at 
another hospital. Subsequently, he experienced typical angina 
pectoris that was progressive in nature. On April 1, 1976, cardiac 
catheterizaton and coronary angiography revealed significant 
stenosis of the left anterior descending artery and complete 
occlusion of the circumflex and right coronary arteries. 

On admis ion to the hospital for surgery, he denied abdominal 
pains or claadication. He gave a past history of heavy smoking, 
and Po, level on room air was 55 mm Hg. Physical examination 
was unrema kable. There were no abdominal bruits and peripheral 
pulses were full and symmetrical. An electrocardiogram showed 
an occasional unifocal premature ventricular contraction and no 
evidence of prior myocardial infarction. Chest x-ray film was 
normal. 

On April 2, 1976, the patient underwent triple aortocoronary 
saphenous vein bypass graft surgery by a technique previously 
described." “here were no operative complications. The lowest 
perfusion pressure recorded was 80 mm Hg, during brief periods 
of aortic crozsclamping. Postoperatively, he was maintained on a 
respirator wth endotracheal intubation for 24 hours, as is routine 
in this insti-ution. He did well until April 18, 1976, his sixth 
postoperative day, dyspnea and a left-sided pleural friction rub 
developed. Cn room air, Po, level was 50 mm Hg. Abdominal 
examination revealed mild distention and high-pitched, active 
bowel sounds He received an enema, with relief of his abdominal 
discomfort, «nd on April 19, 1976, had a spontaneous bowel 
movement. 

Lung scan revealed several small perfusion defects consistent 
with multiple small pulmonary emboli. Later in the day, he again 
complained -f increasing abdominal distention and received 
another enema, with some relief. On the morning of April 20, 1976, 
the pain bec.me suddenly severe, with abdominal rigidity and 
guarding, more marked in the right lower quadrant. Bowel sounds 
were absent. 3tool quaiac was negative. The hematocrit level was 
46.1%; WBC count, 18,100/cu mm, with a left shift; Po,, 49 mm Hg; 
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Patient 





Source, yr Age, yr/Sex 
Robertson et al,* 1958 22/F 
Eckman et al," 1958 75/F 
Morton et al,'® 1960 39/M 
74/M 
Millar & Ovlisen,’® 1966 24/F 
35/F 
Yeo,'? 1967 70/M * 
64/M 
Carrasquilla et al,2° 1970 79/M 
68/F 
2.769 du us 
Wojtalik et al, 1973 45/M 
67/M 
49/F 
Fig 1.—Roentgenogram of abdomen showing gross distention of Muggia,?! 1972 56/M 
multiple loops of small and large bowel and massive cecal 
distention. Jensen,'® 1972 28/F 
Koikkalainen & Jarvinen,'? 1975 63/M 
Fig 2.—Barium enema examination showing only a few scattered Y 


sigmoid diverticulae. Present series, 1977 62/M 


* Cecostomy and drainage. 
+ Autopsy performed. 
t Postoperative abscesses and fistulae. 


Pco, 27 mm Hg; and pH, 7.40. The amylase level was normal. 
Roentg2nographic examination of the chest and abdomen 
revealed gross distention of multiple loops of small and large 
bowel (*ig 1). The cecal diameter was estimated to be 12 em, and 
air was noted under both diaphragms. 

The patient was taken to the operating room, where exploration 
reveale a grossly dilated cecum, mottled and hemorrhagic, with a 
long serosal diastatic tear on the free margin of the ascending 
colon, where a small perforation was identified. There was a small 
amount of purulent material and fibrin in the right lower abdom- 
inal quadrant. The proximal small bowel was moderately dilated. 
The appendix was normal. The transverse, descending, and 
sigmoid colon were unremarkable. A cecostomy tube was placed 
througa1 the perforation and brought out through a stab wound in 
the right lower quadrant. The appendix was removed, and the 
right gutter drained through a lateral stab wound. Abdominal 
cultures subsequently grew Streptococcus faecalis, Escherichia 
coli, ard bacteroides. Postoperatively, he did well except for mild 
bilateral atelectasis that responded to pulmonary toilet. On May 
11, 1976, barium enema examination revealed a few scattered 
sigmoid diverticulae, but was otherwise unremarkable (Fig 2). The 
cecostemy tube was removed and the patient was discharged the 
following day. He subsequently did well, without angina or 
abdominal complaints. 
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‘eported Cases of Diastatic Perforazion of the Cecum Without Cbstruction 


Associated Surgical Enema Prior to 
Conditions Procedure Peroration 
Cesarean No 
, section 
Rib & scapula No 
fractures, 
alcchoelism 
Sepsis Yes 
Pneumonia & Yes 
emphysemia 
x Cesarean Yes 
section 
Cesarean ^o 
section 
E Inguinal Yes 
herniorrhaphy 
Left-sided "es 
nephrectomy 
Inguinal "es 
herniorrhaphy 
Right femoral "es 
fracture 
Transthoracic Ho 
vagotomy 
Cervical fracture, "o 
-disiccation 
Aicohclism, Mo 
-empnysema, & 
pancreatitis 
Pheumonia & Mo 
hypckalemia 
Pneumonia & ho 
hypokalemia 
- Ai Cesarean Yes 
section 
Carcinema of lung Laft-sided 72S 
pneumcnectomy 
Carcinoma of 'ung Right upper ™o 
lobectomy 
Coronary artery Aortocoronary Yes 
disesse, pulmonary bypass graft 
embclism 
COMMENT 


Massive distention of the cecum leading to perforatien is 
a not uncommon complication of distal obstruction or cecal 
volvulus.’* It is also seen as a complication of toxic 
megacolon.’ An extensive review of the English literatare, 
however, has revealed only 18 other reported cases of 
diastatic perforation of the normal cecum without obstrac- 
tion. None followed cardiac surgery. These cases, as well as 
ours, have been summarized in the Table. These cases 
comprise a group of 12 men and 7 women, with an average 
age ef 54.9 years (range, 22 to 79). Eleven of the 19 had 
undergone surgical procedures from eight to 20 dzys 
(average, 4.9) prior to perforation. The most commonly 
assoemied surgical procedure was cesarean section. All of 
the petients had abdominal distention and varying degrees 
of pam, but without in tial evidence of peritonitis. Bowel 
sounds were reported as hypoactive in seven, hyperactive 
in twe, and were not notec in the remainder of the case 
reports. Abdominal roentgenograms revealed massive dila- 
tion o^ the cecum, averaging 13.8 cm (range, 9 to 20) in tae 
nine Datients in whom cecal size was estimated. The 
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Postoperative 
Operation Outcome Barium Enema 
© & D* Alive Normal 
“one Deadt 
©&a&D Alive Normal 
C&D Alive Sigmoid 
diverticulosis 
C&D Alive Not done 
C&D Deadt 
C&D Alive Normal 
C&D Alive Normal 
C&D Alive Not done 
Fight-sided Deadt 
colectomy 
C&D Alive Normal 
F ght-sided Dead 
colectomy 
C&D Dead 
s D Alive Normal 
C&D Alive Normal 
Sampie Alive Not done 
closure 
C-osure & Alive Not done 
drainage 
C^sure & : Alive Not done 
drainage 
C&D Alive Normal 


patients were generally thought to have an adynamic ileus 
and were placed on nasogastric suction. Ten were given 
diagnostie or “therapeutic” enemas, six given within 24 
hours pricr to cecal perforation. 

Perforation was categorized by sudden, severe right 
lower quadrant pain and rapid onset of abdominal rigidity. 
Abdominal x-ray films revealed free air in 16 of the 19 
cases, ane all but one patient were taken to surgery. 
Exploratien invariably revealed a massively distended, 
thin-walled cecum, mottled and cyanotic in color, with an 
occasional longitudinal serosal rent and one to seven 
generally small (1 cm) perforations on the anterior aspect 
of the ascending colon, within 10 to 12 em of the ileocecal 
valve. In no case was there evidence of distal obstruction or 
inflammat on. 

Treatment generally consisted of simple closure of the 
perforatioa, cecostomy, and peritoneal drainage (13 
patients, with three deaths). Two patients underwent 
simple closure of the perforation with peritoneal drainage, 
and both survived. One patient underwent simple closure 
without d-ainage and survived following a prolonged 
hospitalizacion, with two additional laparotomies for drain- 
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. ageof abscesses and resection of small bowel fistulae. Two 


patients underwent right colectomy and colostomy and 
failed to survive. One patient was regarded as too ill to 
undergo surgery, was treated medically for what was 
believed to be a perforated duodenal ulcer, anc died of 
sepsis. Of 14 survivors, nine underwent subsequent barium 


enema examination that was normal except for several 


sigmoid diverticulae in two patients. Autopsy was 
performed in three of the five fatalities and failed to reveal 
significant pathology in the distal colon. 

The etiology of the ileus was not always apparent. 
Eleven patients had received a general anesthetic within 
eight days of perforation, and seven of these had under- 
gone pelvic or retroperitoneal surgery. Four cases followed 
skeletal fractures, where immobilization and pain medica- 


_ tion were perhaps contributory. Sepsis, hypokalemia, or 


pancreatitis could be implicated in the remainder. 

Cecal distention in all of these instances appears to 
result from a segmental ileus, with small bowel peristalsis 
continuing to propel flatus into a nonfunctional ascending 
colon. Continued distention can lead to cecal volvulus, if the 
cecum is mobile enough to escape the confines of the pelvis, 
or perforation if the pressure is unrelieved. 

The exact role of the ileocecal valve has been a source of 
some debate. Wangensteen? was of the opinion that cecal 
perforation with distal obstruction resulted from a closed 
loop obstruction due to a competent ileocecal valve. Fleis- 
cher and Bernstein? found a competent ileocecal valve in 
only 10% of normal subjects, evidence Ravid'^ believes only 
supports the rarity of cecal perforation. Rack? observed 
small bowel distention in three cases of cecal perforation 
with distal obstruction and concluded that ileocecal 
competence was obviously not a factor. Similar findings 


were noted by Robertson et al‘ and Eckman et al'' in cases © 
reported without distal obstruction. These firdings, of 


course, do not definitely rule out a competent ileocecal 





valve, ard may have only been a manifestation of a 
proximal ileus. Although the issue is not settled, most 
authors believe that an incompetent ileocecal valve 
probably offers some protection from cecal perforation. 

The actual mechanism of perforation relates to the law 
of Laplace, which states that the tension on the wall of a 
hollow viseus is proportional to the product of the pressure 
of the gas and the diameter of the viscus. Thus, tension is 
maximal where the diameter is greatest, ie, the cecum. 
However, two cases have been reported of diastatie trans- 
verse colon tears without distal obstruction.*'* Wagensteen 
estimated that an intraluminal pressure of 26 cm of water 
was necessary for cecal perforation." At these pressures, 
blood flow in the wall of the bowel becomes considerably 
diminished, particularly along the antimesenteric border, 
leading in time to necrosis and perforation.'? 

Since cecal perforation is basically an ischemic event, 
albeit seeondary to intraluminal pressure, it is probably not 
coincidental that four patients reviewed here, incleding 
our own, had emphysema, pneumonia, or pulmonary 
emboli, er a combination, apparent at the time of perfora- 
tion. That endotracheal intubation and positive pressure 
breathing can contribute to massive gastrointestinal 
distentien has been well documented,'* and was very likely 
contributory in our case and those of Koikkalainen and 
Jarvinen.'? Additionally, Jensen'? and Millar and Ovlisen'* 
mentioned the possible significance of enemas as a prelude 
to perfcration, but this has not been stressed by other 
authors. A pressure of 100 cm of water is commonly used to 
adminiszer an enema, and there is no doubt such pressures 
can be transmitted to the cecum, significantly contributing 
to bowei wall tension and local impairment of blood flow. 
Lowman and Davis" have stressed the significant decrease 
in mortality that can be expected when elective cecostomy 
is considered when the cecal diameter exceeds 9 cm. 
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Mesenterie Vascular Oeclusion Associated 
With Oral Contraceptive Use 


Thoma: J. Lescher, MD, ©. Thomas Bombeck, MD 


€ We report a case of mesenteric venous occlusion in a young 
woma receiving oral contraceptive medication. Review of the 
litera ue revealed this to be a rarely reported asseciation. 
Discussion of the pathophysiology, diagnosis, and treatment of 
this ertity is presented. A brief review of the literature is 
include. 

(Arct- Surg 112:1231-1232, 1977) 


umerous adverse side effects have been ascribed to 
oral eontraceptive use. Hypertension, liver disezse, 
venous thromboembolism, and cerebrovascular disease are 
a few of the more serious illnesses reported to be associated 
with the use of progestational agents.' Recently, several 
surgical reports have discussed the occurrence of benign 
hepa-i- tumors in young women who had been receivmg 
oral eontraceptive corticoszeroids.*^ The more frequently 
described venous thrombotic complications relate to *he 
occurrence of peripheral venous thrombosis and pulmonary 
embolism. In 1963, Reed and Coon* described a ease of 
thrombosis of the superior mesenteric vein with extensive 
gang-ene of the bowel in a patient taking cyclic contracep- 
tive eerticosteroids. Since then, this association has 
infrequently been mentioned in the English literature. "° 
This eenmunication reports a similar, additional case, w th 
a discussion of this interesting entity. 


REPORT OF A CASE 


The patient is a 34-year-old woman admitted to the University 
Surgical Service with a one-week history of crampy lower abdcm- 
inal paia. She had vomited on several occasions, but had main- 
tained rormal oral intake, with normal bowel movements. Several 
days pror to admission, she had been treated by her family 
physidan with oral ampicillin sodium for a possible urinary tract 
infect.os, with no success. The only pertinent past history was taat 
she had been taking birth control pills for six years and had bad 
three 3crmal pregnancies befcre that. 

 Physi«al examination on admission revealed a well-developed, 
well-nowrished woman with moderate abdominal discomfort. Eer 
biood psessure was 140/90 mm Hg, pulse rate, 100 beats per 
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minute and regular, and her temperature was 37.3 C rectally. 
Abnormal physical findings were limited to the abdomen. No scars 
were present and there was no guarding. Mild tenderness was 
present in both lower quadrants and there was a fullness appreci- 
able in her left lower quadrant. Bowel sounds were present. Stool 
guaiac was negative. Pelvic examination revealed a fullness in the 
high left adnexa with some tenderness. 

The clinical impression of the admitting physician was salpingi- 
tis, with local inflammation on the left side. The WBC count was 
12,900/cu mm, with 75% polymorphonuclear leukocytes and 25% 
lymphocytes. Prothrombin time, partial thromboplastin time, and 
platelet count were normal. Sickle cell test was negative. Abdom- 
inal roentgenograms showed a nonspecific air pattern in the small 
bowel and transverse colon. 

The patient was treated with nasogastric suction, intravenous 
fluids, and antibiotics for the next 24 hours. Initially, the pain 
lessened, but returned when nasogastric suction was discontinued. 
The fullness in her left lower quadrant was now more discernible 
as a mass and was slightly more tender. The WBC count had risen 
to 20,500/ea mm with 87% polymorphonuclear leukocytes, 7% 
lymphocytes, 4% monocytes, and 2% eosinophils. Suspecting 
possible bowel obstruction with vascular compromise, an explora- 
tory laparotomy was performed. This revealed a grossly infarcted 
length of small bowel beginning 30 cm distal to the ligament of 


Resected portion of infarcted small bowel. 
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Treitz and extending approximately 124 cm (Figure). Arterial 
pulsations were normal. The diseased segment was resected and a 
primary end-to-end enteroenterostomy was performed. Postoper- 
atively, the patient was maintained on low-molecular-weight 
dextran 40. She experienced some early pulmonary problems, but 
went on to an uneventful recovery and was discharged in 12 days. 
An intrauterine device was suggested for her future family 
planning. The pathology report was thrombotic occlusion of the 
mesenteric veins with hemorrhagic infarction of the small intes- 
tine. 


COMMENT 


Sporadie reports of mesenteric venous occlusion have 
appeared in the literature.'*'5 In the majority of cases, an 
underlying, predisposing factor exists, such as heart 
disease, neoplasia, or atherosclerosis. Collagen diseases, 
polyarteritis, and intra-abdominal sepsis have also been 


associated with this entity. It is reported to occur exclu- 


sively in an older age group. Indeed, it is a rare, unexpected 
occurrence in a young, healthy female. 

The pathophysiological relationship between oral contra- 
ceptive corticosteroids and thromboembolic disease re- 
mains to be elueidated. Virchow'* postulated three general 
causes of vascular thrombosis in the mid-1800s: stasis, 
increased coagulability of the blood, and vessel wall injury. 
Attempts have been made to correlate these types of 
changes with oral contraceptives, but the relationships 
remain debatable. Coagulation changes said to be induced 
by the use of oral contraceptives have been extensively 
investigated, but have yielded conflicting results. Ruoff 
and Ranson’? have reported on a case similar to this with 
the patient in a persistent hypercoagulable state 19 months 
after discontinuation of the contraceptive medication. 

From the pathological viewpoint, Irey and Norris" have 
reported intimal proliferation with or without thrombosis 
in women taking oral contraceptives. Comparing these 
findings to a control group, they suggest that "the intimal 
lesions may be primary intrinsic vascular alterations" and 
that "these steroids should be placed in a list of agents and 
conditions with which intimal proliferation is asso- 
ciated." 

In their review of primary mesenteric venous thrombo- 
sis, Naitove and Weismann contrast the rapid, devastating 
onset of mesenteric arterial occlusion with the slower, less 
dramatic course of venous involvement." Frequently, a 
prodromal period of ill-defined abdominal discomfort, 
anorexia, and changes in bowel habits is present and may 
last for several days. Diarrhea and blood in the stool may 
be present, most often with large bowel involvement. Past 
history may be significant, especially if there is evidence of 
previous thromboembolic disease. A consistent but not 
diagnostic finding has been a leukocytosis with a shift to 
the left. With colonic involvement, endoscopic visualization 
of the diseased mucosa or “thumb printing” on barium 
contrast roentgenograms are helpful.'*:5::9 

Several reversible cases not requiring operation have 
been reported*'*'*"* however, exploratory laparotomy 
should always be considered because of the insidious 
progression and high mortality of this disease process.''' 
Heparin sodium or low-molecular-weight dextran or both 
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may aid in ameliorating progression of the disease both 
preoperatively and postoperatively. Antibiotics, including 
anaerobic coverage, should be used when the possibility of 
intestinal infarction exists. In a “mild, reversible” case, 
close okservation of the clinical picture and laboratory 
values are mandatory. 


CONCLUSION 


In a recent review of clinical complications of oral 
contraceptives, Heyman and Hurtig concluded that “it 
would zppear that the current widespread use of oral 
contraceptives is associated with a very small but definite 
increased risk of serious illness, a hazard that probably is 
outweighed by their value in family planning and 
prevent.ng the consequences of an ever increasing pooula- 
tion." With such a small number of cases, it is impossible 
to ascribe an actual cause-and-effect relationship between 
oral contraceptives and mesenteric venous thrombogjs; it is 
not the intent of this report to do so. Instead, it is 
imperative that all such possible associations be discussed 
and that physicians are cognizant of them and of their 
treatment. 


Nor proprietary Names and Trademarks of Drugs 


Ampicill n sodium—Alpen-N, Amcill-S, Omnipen-N, Penbritin-S, 
Polycidin-N, Principen-N. 
Dextran 40—Gentran 40, LMD, Rheomacrodex, Rheotran. 
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Isolated Histiocytie Lymphoma of the 


Soleen Causing Fever and Hypercalcemia 


Deberah A. Kippen, Joel B. Freeman, MD, FRCS(C) 


€ Differentiating between primary and ectopic or pseucohy- 
perparathyroidism may be difficult, but certain aspects of the 
patient’s clinical history as well as laboratory tests may be 
heictul. We present an unusual case report of a patient whe had 
massive splenomegaly secondary to a localized Fistiocytic 
lymphoma. On the basis of a lower serum parathormone level for 
a given serum calcium increase combined with normal serum 
phesphorous and chloride values, the diagnosis of psuedohyper- 
parethyroicism was made and was confirmed when the patient's 
‘serum calcium level and temperature returned to normal 
following splenectomy. 

(Arch Surg 112:1233-1234, 1977) 


ymphema is an uncommon cause of pseudohyperpara- 
thyreidism. Studies by Canellos' and Walker’ each 
reported the incidence of hypercalcemia in lymphoma 
patents as 1.3%, and Walker noted that hyperzaleemia 
associated with lymphoma generally indicates widespread 
disease. 

Payer and splenomegaly are likewise unusual presenting 
Symptoms in lymphoma. Rosenberg et al? reviewed 1,269 
patients with lymphosarcoma and found that fever and 
palcable splenomegaly were present in 3.5% and 0.8% ot the 
patients, respectively, at the time of diagnosis. Following 
is a case report of a localized histiocytic lymphoma causing 
pseudohyperparathyreidism in a patient who had kypercal- 
cemia, fever of unknown etiology, and splenomegaly. 
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REPORT OF A CASE 


A 68-year-old retired farmer sought medical attention because 
of a five-month history of anorexia, left upper abdominal 
quadrant pain, intermittent low-grade fever, and a 12-kg weight 
loss. Polyuria and polydipsia developed shortly before admission to 
the hospital. 

Physical examination revealed dry skin and mucous membranes, 
poor skin turgor, and a tender spleen palpable 4 cm below the left 
costal margin. The initial laboratory studies showed the following 
values: a mormocytic, normochromic anemia; slight leukocytosis 
and thrombocytosis; sedimentation rate, 60 mm/hr; lactic dehydro- 
genase, 825 IU/ml; SGOT, 45 IU/ml; and uric acid, 9 mg/100 ml. 
Fasting and two-hour posteibal blood glucose levels were 92 and 
108 mg/10) ml, respectively. 

Each of 13 serum calcium level determinations over the next 
three weeks were elevated, with a high value of 13.5 mg/100 ml. 
The serum parathormone (PTH) was 32 u1Eq/ml with a simulta- 
neous serum calcium level of 11.6 mg/100 ml and phosphorous level 
of 3.7 mg/100 ml. Multiple chloride levels were within normal 
limits. T»e serum protein electrophoresis, bone marrow study, 
chest roentgenogram, including tomography and sigmoidoscopy, 
were all within normal limits. An intravenous pyelogram showed a 
mass displacing the left kidney inferiorly. The barium enema was 
normal. Barium contrast studies of the upper gastrointestinal 
tract suggested the presence of a mass displacing the stomach 
anteriorly. The liver-spleen scan demonstrated a large filling 
defect in the spleen. The preoperative diagnosis was abdominal 
malignancy, most probably secondary to diffuse lymphoma. 

At exploratory laparotomy, the spleen was markedly enlarged 
(2.2 kg), compressing the stomach posteriorly, heavily calcified, 
and fixed to the diaphragm. The spleen occupied the entire left 
upper quadrant. Splenectomy was facilitated by first entering the 
lesser sac, where the splenic artery and vein were ligated. Perma- 
nent biopsy sections revealed an encapsulated histiocytic lympho- 
ma with two involved nodes in the splenic hilum. The liver and 
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COMMENT 4; 

The short history of weight loss and "a lemia without 
renal or bone symptoms in this patient. who had hypercal- 
cemia associated with detectable PTH levels and normal 
phosphorous and chloride values suggested pseudohyperpa- 
rathyroidism.* His elevated serum PTH level, while consis- 
tent with primary hyperparathyroidism, was much lower 
than PTH levels observed in most patients with surgically 
proved adenomata, and thus was indicative of ectopic 
hyperparathyroidism.* The hypercalcemia of ectopic or 
pseudohyperparathyroidism is believed to be secondary to 
PTH production by neoplastic cells, although prostaglandin 
E, has been implicated in certain renal tumors and a 
vitamin D-like sterol has been isolated from some breast 
carcinomas.*' The possibility that bony metastases from 
such tumors cause the hypercalcemia is debatable, because 
there is no correlation between the extent of bone involve- 
ment and the degree of calcium level elevation.’ 


At present, ectopic PTH production is thought to be the 





mechanism of hypercalcemia in most malignancies, even 
when bony metastases are present.’ Indeed, Sherwood et 
al extraeted a PTH-like substance from the spleen of a 
patient with hypercalcemia and bony metastases second- 
ary to a reticulum cell sareoma. On the other hand, Singer 
et al'^ were unable to detect PTH in the serum or tumor 
extract from a patient with a reticulum cell sarcoma and 
hyperealcemic activity in vivo. Tumor extract raised serum 
calcium :evels when injected into parathyroidectomized 
mice and caused release of calcium from mouse calvaria in 
vitro. Thus, there may be more than one mechanism for the 
produeticn of hypercalcemia in pseudohyperparathyroid- 
ism. A 

A decline in the serum calcium level after successful 
resection of a tumor is generally taken as evidence that the 
patient had pseudohyperparathyroidism. However, there is 
a statistcally increased coincidence of malignancy and 
primary hyperparathyroidism.’ Therefore, if the serum 
calcium evel does not progressively decline to narmal 
postoperatively, the patient must be evaluated for possible 
concomitant primary hyperparathyroidism, rather than 
simply ascribing persistent hypercalcemia to unresected 
tumor or metastases. 


References 


1. Canellos GP: Hypercalcemia in malignant lymphoma and leukemia. 
Ann NY Acad Sei 230:240-246, 1974. ost "s 

2. Walker IR: Lymphoma with hypercalcemia. Can Med Assoc J 111:928- 
930, 1974. N 

3. Rosenberg SA, Diamond HD, Jaslowitz B, et al: Lymphosarcoma: A 
review of 1,269 cases. Medicine 40:31-84, 1961. . 

4. Lafferty FW: Pseudohyperparathyroidism. Medicine 45:255-256, 
1966. i 
5. Arnaud CD, Tsao HS, Littledike T: Radioimmunoassay of human 
parathyroid hormone in serum. J Clin Invest 50:21-34, 1971. 

6. Tashjian AH: Prostaglandins, hypercalcemia and cancer. N Engl J Med 
293:1317-1318, 1975. en 

7. Heath DA, Aurbach GD: Ectopic production of parathyroid hormone: A 


1234 Arch Surg—Vol 112, Oct 1977 


prototype of nonendocrine hormone synthesis, in Kryston LJ, Shaw RA 
(eds): Endoerinology and Diabetes. New York, Grune & Stratton, 1975, pp 
215-226. 

8. Bensor RC, Riggs BL, Pickard BM, et al: Radioimmunoassay of 
parathyroid hormone in hypercalcemie patients with malignant disease. Am 
J Med 56:821-825, 1974. 

9. Sherweod LM, O’Riordan JLH, Aurbach GD, et al: Production of 
parathyroid hormone by nonparathyroid tumors. J Clin Endocrinol Metab 
27:140-146, _967. 

10. Singer FR, Powell D, Minkin C, et al: Hypercalcemia in reticulum cell 
sarcoma wi-hout hyperparathyroidism or skeletal metastases. Ann Intern 
Med 78:365-369, 1973. 


Histiocytic Lymphoma—Kippen & Freeman 


Yu Ta > K oa DUM PU wN "TI VT 5 z = F Wr — ‘te b r x - - "x - 
ara UPS DEREN Uma OR he eee Te ee SPEARS Oe ree Rn 
r ! T t d nd AE. 4 v Pr? rer Die i iNe - $ P4 a Y ets i Ls re 6 Ae d- iut. £ wo! ! " : 7 "y - 


> 


Onset of Tuberculosis After Intestinal 


Bypass Surgery for Obesity 


Guidelines for Evaluation, Drug Prophylaxis, and Treatment 


Victor L- Yu, MD 


€ The association of tuberculosis after gastrectomy is well 
documented. Two case reports of tuberculosis developing afer 
jejunoileal bypass for massive obesity are presented, with a 
review of five previously reported cases. Four of the seven 
reportec patients had tuberculosis infection at extrapulmonary 
sites. initial symptoms included fever and acceleration of weicht 
loss. The mean time elapsed from the time of the operation to he 
diagnoss of tuberculosis was 16 months. Guidelines are given 
for monkoring patients undergoing jejunoileal bypass with tuber- 
culin sEin tests. Indications for isoniazid prophylaxis and 
multiplesdrugechemotherapy are given. Serum concentrations of 
oral ansituberculosis drugs must be monitored to ensure 
adequat* absorption. 

(Arch Surg 112:1235-1237, 1977) 


testinal bypass operation is becoming an acceptable 

moc of therapy for patients with massive obesity 
intraetable to medical therapy. Reported series of patients 
undergang this operation demonstrate that mortality and 
immediate pestoperative mcrbidity are now within accept- 
able limits.- Five cases of tuberculosis infection devel- 
oping after jejunoileal bypass surgery have been 
reportec.*’ This report adds two cases, briefly reviews 
pertinert aspects of the previously reported cases, ard 
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suggests therapeutic and prophylactic measures for future 
similar situations. 


REPORT OF CASES 


Case 1.— ^ 29-year-old woman underwent jejunoileal bypass for 
massive, intractable obesity in 1972. In January 1975, symptoms of 
fever, shaking chills, and anorexia with accelerated weight loss 
developed. The symptoms persisted and one month later, supra- 
clavieular lymph node enlargement was discovered on physical 
examination. Excisional biopsy of the lymph node was done and 
pathology showed caseating granulomas with acid-fast organisms. 
A culture of the tissue was positive for Mycobacterium tuberculo- 
sis. An intermediate-strength purified protein derivative (PPD) 
was positive at 50 mm of induration. A chest roentgenogram 
showed no evidence of active tuberculosis, and sputum cultures 
were negative. There was no previous history of or exposure to 
tuberculosis. although she had traveled in the Far East and India 
two months previously. 

The patient was initially treated with isoniazid, 600 mg/day, 
and ethambrtol hydrochloride, 1,200 mg/day. Her symptoms and 
high fevers persisted. Serum concentrations for ethambutol were 
found to be suboptimal, and remained low even after the etham- 
butol hydrochloride dose was increased to 2,400 mg/day (1.8 ng/ml 
and 1.6 ug/ml, respectively, two and three hours after 2,400 mg). 
Rifampin, 600 mg/day, and streptomycin sulfate, 1 gm intramus- 
cularly three times a week, were substituted for the ethambutol. 
Serum concentrations for rifampin and isoniazid were in the 
therapeutic range. The patient’s symptoms gradually resolved and 
she remains free of evidence for tuberculosis after 14 months of 
follow-up. 

Case 2.—4 53-year-old woman noted a small, right-sided 
submandibular mass in 1973, but was otherwise asymptomatic. An 
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intermediate-strength PPD was positive. A chest roentgenogram 
showed right-sided hilar lymphadenopathy with normal lung 
fields, and was unchanged from a roentgenogram taken in 1961. 
No therapy was prescribed. She underwent jejunoileal bypass in 
July 1974 for massive obesity. 

Four months later, the patient experienced episodic fevers with 
chills. The right-sided submandibular mass increased in size. 
Complete surgical excision of the mass was done and pathology 
showed submandibular salivary gland tissue and lymph nodes. The 
lymph nodes contained caseating granulomas with acid-fast 
organisms. The culture of the node tissue was positive for 
Mycobacterium tuberculosis. Unfortunately, antituberculosis 
chemotherapy was not prescribed. In March 1975, a mass reap- 
peared in her right submandibular area. Isoniazid, 300 mg/day, 
was prescribed, but was discontinued after four months because of 
nausea and vomiting. Shortly thereafter, the mass became tender 
and swollen and the patient noted fever with chills. Excisional 
biopsy of the mass revealed submandibular and supraclavicular 
lymph nodes. The pathology showed caseating granulomas and 
acid-fast organisms in the lymph nodes. The culture of the tissue 
again was positive for Mycobacterium tuberculosis. The patient 
was started on a regimen of isoniazid, 300 mg/day, and etham- 
butol hydrochloride, 1,200 mg/day. Serum concentrations of these 
drugs were not drawn. Her symptoms resolved with therapy and 
she remains asymptomatic and free of evidence for tuberculosis 
after 16 months of follow-up. A second chest roentgenogram after 
12 months of therapy was unchanged from previous ones. 


COMMENT 


Malnutrition and its sequel, weight loss, have long been 
considered to be factors in the increased susceptibility of 
an individual to infection or reactivation of tuberculosis.*^ 
In the prechemotherapy era, good nutrition was considered 
an important mode of therapy for tuberculosis. In 1927, 
Winkelbauer and Fisch* noted the association of gastrec- 
tomy with pulmonary tuberculosis and suggested that 
malnutrition may be a predisposing factor. Since then, the 
association of pulmonary tuberculosis appearing after 
subtotal gastrectomy has been well documented.*' Hann- 
gren and Reizenstein'? showed, in 38 patients with gastrec- 
tomy in whom pulmonary tuberculosis developed, that the 
number of mycobaeteria in the sputa was directly related 
to the degree of malabsorption caused by the surgery. In 
the last ten years, jejunoileal bypass has gained increasing 
acceptance as a mode of therapy for massive and intracta- 
ble obesity. However, the sustained weight loss resulting 
from this procedure is often accompanied by the metabolic 
abnormalities of malabsorption. So, it is not surprising that 
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Patient /Age, yr Source, yr Preoperative Postoperative Weight Loss, 96 Tuberculosis Mo Postoperative 

1/21 Pickleman et al? 1975 243 83 66 Pulmonary 13 
2/42 Pickleman et al,? 1975 135 90 33 Lymphadenitis 11 
3/... Battershill,^ 1976 136 91 33 Osteomyelitis 24 
Ln Battershill,^ 1976 136 80 41 Pulmonary 14 
5/42 Harris & Wasson,‘ 1977 174 88 49 Pulmonary 11 
6/53 Present report, 1977 182 109 40 Lymphadenitis 4 
7/29 Present report, 1977 Lymphadenitis 
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SIGNS OF INFECTION 
POSTOP ? 








YES 


POSTOP PPB + ? 
YES 
WORKUP FOR TB DISEASE. 
DISEASE FOUND ? 
YES NO 
MULTIPLE-DRUG 
THERAPY 


Algorithm for tuberculin skin test monitoring for patients 
undergoing jejunoileal bypass (PPD + indicates positive purified 
protein derivative test). 
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case reports have surfaced noting the appearance of tuber- 
culosis infection in patients who have undergone jejunoil- 
eal bypass.*° 

The Table summarizes five previously reported cases and 
the two new cases in this report. In three of the cases 
(patients 1, 5, and 7), the disease was characterized by a 
striking acceleration of weight loss after initial weight loss 
had seemingly plateaued. The mean weight lost at the time 
of diagnosis of tuberculosis infection was 46% of the 
preoperative weight. The mean time elapsed from the time 
of operation to the diagnosis of clinical tuberculosis was 16 
months (range, 4 to 36). 

Treatment was uniformly successful in all cases, 
although long-term results are not yet known. In two 
patienzs who had received ethambutol (patients 5 and 7), 
serum concentrations of the drug were documented to be 
below levels considered to be therapeutic. Rifampin and 
streptomycin were substituted for ethambutol in one 
patient and rifampin alone in the other, with satisfactory 
results in both. Four of the seven patients had tuberculosis 
at extrapulmonary sites—a relatively high incidence and in 
contrast to the postgastrectomy patients, whose site of 
tuberculosis infection was usually pulmonary. Since there 
is a possibility of tuberculosis developing in an infected 
individual after jejunoileal bypass, the following is recom- 
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mendec as < precautionary measure: tuberculin skin tests 
(purified pretein derivative, five tuberculin units) should 
routirey be administered preoperatively in ole aid 
undergsing jejunoileal bypass. If the patient's skin test is 

negative, it need be repeated only if there are systemic 
signs of an infection, DAN fever or an accelerated loss 
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done. I- this work-up reveals no signs of disease, propky- 


lactic isoniazid therapy for one year is indicated (regand- | 


less*o? »rev3ous treatment with antituberculosis drugs) as- 


is currently recommended for the postgastrectomy patient us 
with a posi-ive tuberculin skin test.’*'* The Figure isa 
summary o an algorithmic approach to this problem. — 
Routine poscoperative tuberculin skin testing has net been > 


recommended, since the likelihood of exposure to tubercu-- 


losis th subsequent infection is remote in the United - 
States. The intestinal bypass patient who is at greatest — 
risk for the development of tuberculosis is that patient who b 
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Because of the special problem of potential malabsorp- 
tion of oral chemotherapy in these patients, serum 
. concentrations of drugs used in treatment should be moni- 
tored. If active tuberculosis develops in a patient with 
intestinal bypass, streptomycin with its parenteral route of 
= administration could be considered as a first-line drug. The 
risks of hepatotoxicity with the antituberculosis chemo- 
pan ccmbined with the hepatic abnormalities induced 
by this surzery are unknown. It is important to note that, 
with the -elatively higher incidence of extrapulmonary 


~ tuberculos:s found in these patients, the presenting symp- 


toms may De more protean and the correct diagnosis may 
_ be overloozed if tuberculosis is not suspected. 


i Paul Davion, MD, of the Tuberculosis Section, National Jewish Hospi- 
. tal, Denver, contributed helpful suggestions and Thomas C. Merigan, MD, 

of the Divisien of Infectious Diseases, Stanford (Calif) University Medical 
Center, reried the manuscript. l 
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Can the Venous System Be Made to Act - 
In Situ for the Arterial System? 


Richard Warren, MD 


ik his diseussion does not concern venous grafts, rather, 
manipulations that were tried long before the 
grafting era in an attempt to induce the venous supply to 
function in situ to assist its arterial system. The hope was 
to reverse the effects of various forms of arterial occlusion. 
Two methods have been tried. 


Increasing the Venous Pressure 


The loss of arterial pressure in a limb distal to an 
occlusion once tempted many to surmise that increasing 
the capillary pressure at the venous end would force more 
nutrients and oxygen across the capillary wall. Hence, a 
massive and disorganized clinical experiment was under- 
taken at the time of World War I, consisting of treating 
gunshot wounds to critical arteries by ligating not only the 
artery (which had to be done in any case, in those prear- 
terial reconstruction days), but also the concomitant vein. 
Sporadic clinical successes were reported, but the proce- 
dure did not stand up to the test of wide clinical experience. 
Notions of the benefit of vein ligation were slow to die, 
however. Despite experimental work on dogs in the 1930s 
and 1940s showing no beneficial effect in reversing the 
acute ischemia induced by femoral artery ligation, favor- 
able clinical reports continued to appear up until 1945. 
However, today, surgical vein ligation for arterial insuffi- 
ciency has been abandoned. 

An offshoot of the concept of increasing the venous 
pressure was the introduction in the 1920s of passive 
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vascular (Buerger) exercises, in which venous, congestion 
was aehieved by dependency of the limb, and of Collens' 
intermittent venous compression device. All such methods 
of general venous congestion have, of course, to be inter- 
mittent. in order to allow a period of venous drainage. This 
consideration of intermittency had not applied in vein 
ligation and was thought by some to be the major missing 
factor that led to the abandonment of that procedure. 
There were also some poorly documented references to a 
reactive hyperemia following release of venous occlusion, 
Friedland et al, in 1943, using methods of determining 
blood flew involving plethysmographie techniques, venous 
oxygen determinations, skin temperatures, and capillary 
nailbed microscopy, showed no increase in inflow. Their 
work did much to discredit the technique. But, it, too, has 
been slow to die and is, I believe, still used by a few. 


Creating an Arteriovenous Fistula 


More logical than the idea of simply increasing venous 
pressure has been the hope that introduction of arterial 
blood and pressure to the venous system would not only 
reap the benefits of increased capillary filtration pressure, 
but also supply oxygenated blood. It seems to have started 
with a groundswell of opinion just before the turn of the 
century. San Martin y Satrustegui’ of Spain reported in 
1902 the first two attempts, and Gallois and Pinatelle? 
reportec the third from France in 1903. All three were 
unsuccessful in establishing more than temporary anasto- 
motic patency, although one of the Spanish patients was 
reportec to have received clinical benefit. Over the next 15 
years, many reports appeared, stimulated, at least 
partially, by Carrel's and Guthrie's* historie contributions 
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MORTUI ERA 


to the techniques of vascu.ar suture around 1906. 

Mes workers were now able to observe thrills and 
venous pulsations demonstrating long-term patency of the 
fistulas, but a controversy raged over benefits. Surely, said 
its sapporters, the introdaction of arterial blood to zhe 
capillary must be beneficial. Furthermore, the ccllateral 
circu aion that an arteriovenous fistula stimulates its 
ability to increase limb growth shows that it is not 
necessarily confined te the area of the fistula) saggests 
that t-would also increase total blood supply. Never mind, 
said its detractors, the venous valves often do not allow zhe 
arterial blood to get te the periphery; the venous system 
brdneles sc frequently that the excessive blood and pres- 
sure ame dissipated toward the heart at a level proxima. to 
the ct; and furthermore, if arterial blood were entering 
the capillary from its venous end, how could it get out” 

The reason the problem has remained unsettlec is the 
lack of clinical controls and of good objective metaods of 
measti-ing the nutrition of peripheral tissues. The experi- 
menta work, such as it was, seemed quite negative, and 
clinica’ trials, despite reported successes in a few patierts, 
did m“ cateh on. True. the Beck II method of revascular- 
izing the myocardium by arterializing the partially ligated 
coroma-y sinus gave a bright pink heart surface, but 
injec-ien studies showed unsatisfactory myocardial perfu- 
sion. Fere, the argument involving obstruction by valves 
was uc applicable. 

Bu: “he idea lives on. In 1965, Root and Cruz ligated the 
poplizeal artery in dogs after having skeletonized it of its 
collate-als, and were able zo save seven of eight limbs in 
which hey did femora! arteriovenous fistulas proximal to 
the lizztion. even though the majority of the fistulas closed 
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at 25 to 35 days. All eight control limbs became gangre- 
nous. Most recently, in 1976, Matolo et al’ ligated popliteal 
arteries in turkeys and were able to save all of the ten 
limbs where a 5-mm arteriovenous fistula was simulta- 
neously established just proximal to the ligation. The 
experiment had not been done before in turkeys, and the 
nature of :he animal may explain their success, but there is 
no explanation of the good results of Root and Cruz in the 
dog, in contrast to those of earlier observers. 

The laboratory achievements of both these workers 
naturally stimulate us to reconsider this technique. 
However, they should also lead us to note the volume of 
water tha: has previously gone over the dam on the subject, 
the relatively small number of animals used, that the 
fistulas were created at the same time as the arterial 
insult, and that there is difficulty in translating work on 
animals, particularly turkeys, to man. Further amplifica- 
tion of tke experiments mentioned both by the workers 
themselves and by others will be awaited with interest. 
Until then, it is hoped that arteriovenous fistula for 
arterial irsufficiency in humans will not be revived. 

An important final note: A clear distinction must be 
preserved between the type of arteriovenous fistula 
referred to here, which is created with the hope of using 
the veins in situ as conduits of arterial blood to the tissues, 
and the ene introduced by Blaisdell et al; designed to 
enhance blood flow through an arterial reconstruction for 
the purpose of maintaining its patency during its healing 
phase. The message of both the recent reports cited above, 
which maintain the benefits of the former objective, is 
clouded br their reference, without appropriate explana- 
tion, to its use for the latter purpose. 
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The Surgeon's Dilemma 


Nicholas A. Halasz, MD 


* The topical use of antibiotics in surgical wounds is critically 
reviewed and analyzed. Thirteen experimental and 19 clinical 
reports are included in this review. Prospective and retrospective 
clinical studies have been separated. The analysis evaluated 
clean vs contaminated /dirty wounds, as well as the effects of 
various antibiotics and combinations. The conclusion reached 
on the basis of the experimental and clinical data is that the 
application of carefully selected topical antibiotics to surgical 
wounds, particularly those that represent a high risk for the 
development of wound infection, can be expected to diminish the 
incidence of this complication in a significant fashion. 

(Arch Surg 112:1240-1244, 1977) 


pe in this world is sometimes slower than it might 
be. In part, this is due to the fact that every profession 
has its traditions and taboos. Although some of these 
originated from rational considerations, many have long 
since become outdated or been proved wrong. Yet, they 
persist. In the medical profession, there is the added fact 
that most good physicians are therapeutic conservatives, 
many puritanically so, and some are downright reaction- 
aries. i 

One subject to which many of the above comments apply 
is the matter of wound infection and its prevention. To 
begin with, most of us surgeons "don't see any" in our 
patients, memory being blissfully selective. Furthermore, 
any attempt to lower the incidence of (others' wound 
infection by anything beyond "good surgical technique" is 
considered unsporting and unbecoming to Halsted’s 
memory, a crutch or artifice that is not needed by "real" 
surgeons. All of this emoting flies in the face o? the well- 
established existence of a 2% to 4% infection rate in clean 
wounds, and multiples of this in contaminated and dirty 
ones. In view of the risk and expense of this coraplication, 
attempts to lower its incidence must be evaluated unemo- 
tionally and factually. This report proposes to do this in 
regard to the effectiveness of topical antibiotic therapy of 
the surgical wound. Pertinent clinical and experimental 
literature has been reviewed, critically analyzed, and tabu- 
lated. Statistical analysis has been performed in studies 
where none was reported, and rechecked in the cthers. The 
X test was used throughout, with Yates’ correction for 
groups of 32 patients or less. 
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Wound Infection and Topical Antibiotics 


EXPERIMENTAL DATA 


In 1959, Singleton et al' reported their studies, in which they 
made inc sions through skin and fascia into muscle and used feces 
as the comtaminant. The rat was used as the experimental animal, 
and all 2xperimental groups numbered over 33. The control 
animals had an 83% infection rate; normal saline irrigation 
lowered this to an infection rate of 40% to 51%, depending on the 
amount of irrigant used (P —.001) When 1 gm of neomycin 
sulfate was added to 100 ml of the saline used as the irrigant, the 
infection rate dropped to 3% (P < .001). This is a solid study, well 
documented and thorough. The only item that might be questioned 
in it is the use of feces as the source of bacteria, since this is not a 
well-controlled source. It should also be noted that stool is a 
particulate contaminant, of the type occasionally encountered in 
the peritoneal cavity but seldom in surgical wounds as such. 

Gray and Kidd? in 1963 reported studies in which incisions were 
made in guinea pigs, extending to the deep fascia, and contami- 
nated wth specific bacteria. Groups of ten animals were used 
throughcut, and the experimental animals had 35 mg of bacitra- 
cin-neonycin-polymixin powder (neosporin) placed in their 
wounds before closure. Infection rates in the control and anti- 
biotic-treated wounds, respectively, were: staphylococcus, 9/10 vs 
1/10 (P — .005); Psuedomonas, 9/10 vs 0/10 (P — .001); and Escher- 
ichia col and Proteus, 10/10 vs 1/10 (P < .001). Clostridia also 
were evzluated in this model. With the inoculation of C welchii, 
nine of ten controls died, whereas in the experimental group, all 
ten survived. In contrast, no protection against C tetani was 
evident, all ten animals in both control and experimental groups 
dying. It should be noted that, in this study, antibiotic was placed 
into the wound prior to its contamination. While feasible to do 
clinically (ie, to apply antibiotics while opening the abdomen), it is 
not the usual clinical counterpart. 

Gingrass et al? reported a series of extremely thorough experi- 
ments in 1964 in which 3-em incisions were made to the deep fascia 
in guinea pigs (20 or more per group). The wounds were inoculated 
with 6 x 10° Staphylococcus aureus. The bacteria were left in the 
wound fer one hour, then treatment was carried out. Controls with 
no treatment, saline-irrigated controls and animals that received 
systemic neomycin had 100% infection rates. The instillation of 
0.5% neomycin sulfate or irrigation with it did not lower infection 
rates significantly. Scrubbing of the wound with this solution, on 
the othe> hand, lowered the infection rate to 40% from 100% in the 
controls (P < .002). When this local therapy was combined with 
systemic antibiotics, the infection rate dropped further, to 15%, 
this diminution also being significant (P < .005). 

In 19€4, Spier* reported on experiments performed in rabbits 
(ten in each group) wherein 10° S awreus were injected into 
recently made and closed wounds. Kanamycin sulfate in varying 
amounts was then instilled into these wounds. Abscesses occurred 
in all the control animals, with the incidence diminishing as the 
amount of kanamycin injected increased. Significant diminution 
of this incidence to 4/10 was achieved with .32 mg of kanamycin 
sulfate. Abscesses were totally prevented when 1.25 mg of the 
drug was employed. This is a study that demonstrates the use of 
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antibiet^s concurrently with contamination. 

Castes et 2° in 1964 reported on experiments in rabbits where 
incisiens were made into muscle, contaminated with S aureus, and 
treated <ftera one-hour delay. Using the same strain or organism, 
a 100-m! saline lavage yielded 14/15 infections; when one million 
units ef penřillin G sodium were added to the same volame of 
saline. t.e im ection rate was 2/20 (P < .0001). Interestingly, the 
organista could be cultured from the wound after one week 
whetherinfeetion had oecurred or not. Using a two-week observa- 
tion perd, efter contamination with a different strain of staplzy- 
loeocc-s and »cal penicillin treatment, the infection rate was 1)/ 
32 (still - higxly significant difference from the control, P < .00:). 
Unfor-unatelz, the exact dose of the contaminating organism is 
not kaown in these studies. 

In 196, Hapson et al? reported on studies performed in guinea 
pigs. Ineisioms were made extending to the fascia, and contami- 
nated wth 4 -o 6 x 10° staphylococci or E coli. After a ore-hoar 
exposure, the wounds were irrigated with 100 ml of norma. saline 
or thisagnount of saline containing 1 gm of cephalothin socium or 
1 gm af <anamycin sulfate. The animals were observed for eigat 
days po toperatively. After staphylococcal contaminaticn, the 
infectior rates were: 24/25 using saline irrigation, 18/25 after 
cephalet_in, and 8/20 after kanamycin, the last group repre- 
senting + sigrificant diminution (P < .01). After E coli contami- 
nation. t e saFne controls had an 18/25 infection rate, cephalothin- 
treater, 10/25, and kanamycin-treated, 2/19, the latter bemg 
signifieart (P < .01). Interestingly, in these studies, bacteria could 
not be cultured from wounds not clinically infected. 

Waterman et al’ in 1968 reported on experiments performed in 
guinea pegs wnere incisions to the fascia were exposed to various 
organismes for one hour, a silk suture then placed into the wound, 
and the woune closed with or without the instillation of 10C mg of 
cephaiet! in ssdium powder. The infection rate in the control and 
treates groups, respectively, was as follows: after 1.2 x 10° stres- 
toeoec! £2/22 vs 0/22; after 8 x 10° staphylococci, 28/28 vs 3/24; 
and after 1.5 x 10* coliforms, 20/20 vs 3/20. The differenees 
between the control and treated infection rates are highly signi- 
icant,  — .0C*1. Tissue assays were performed in this series, and 
it was $o-nd that high levels of antibiotic (over 40 ug/mg of tissue) 
were present 24 hours after closure. 

Glotze- et al* in 1970 reporzed on a thorough and carefulLy 
controled seres of experiments wherein skin and subcutaneous 
ineisioes in guinea pigs were contaminated with standardized 
inecula ( 0° to 10") of bacteria, and after varying delays, irrigated 
and swa bed with normal saline, or saline containing neemyen 
sulfate = mg/ml, and bacitracin, 500 units/ml (double antibiotics), 
orthis mextur= with 1 mg/ml of polymyxin added (triple artibict- 
ies). With S aureus as the contaminating organism, eontrol 
animals Lad an infection rete of 17/17, saline-treated ones, 24/24, 
and deat e-ancibiotic treated ones, 0/25. With intestinal bactera 
and a >me-hoer delay, saline once again was ineffectual, white 
double aatibicties lowered the infection rate to 8/18 fram the 
contro! rate œ 26/26 (P < .001) and triple antibiotics eliminated 
infection(0/2=). When foreign body and strangulated tissu» were 
left behi-d in the wound, the infection rate after contaminaticn 
with sta-hylo-occi was 12/12 using saline treatment, and 0/11 
after deuple artibiotics; after contamination with intestinal bacte- 
ria, 13/3 im the control and 4/17 after triple antibiotics 
(P< W5). 

Severa. speeal studies should be mentioned dealing with related 
probleme DiGiglia et al* in 1970 reported on the fate of Dacran 
patches i: the canine femoral artery that were contaminated with 
staphyibecci. “n contaminated and contaminated-saline irrigated 
grafts (1® each), all wounds became grossly infected and all grafis 
leaked ard became partially clotted. In 24 grafts treated with 109- 
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ml irrigatien containing 200 mg of kanamycin sulfate and 5,000 
units of bae tracin, all wounds healed per primam, all grafts were 
patent, but all the wounds contained viable staphylococei. This 
evaluation was performed after seven days. In a second study 
carried on “or six weeks, ten arterial patches were evaluated, 
again treated with the double antibiotic routine after contamina- 
tion. Once again, vessels were patent and well healed, but none of 
the wounds contained viable bacteria any more. 

Traumatic and war wounds were simulated by several investi- 
gators. Howes' in 1946 first performed a small study that 
suggested the effectiveness of local antibiotic therapy. Mendel- 
son" in 1966 studied explosive injury in goats and demonstrated 
significant protection from the topical use of penicillin or bacitra- 
cin-neomyem when debridement or amputation was delayed for 
24 hours. In 1967 and 1968, Matsumoto et al" studied simulated 
combat wounds in rabbits and guinea pigs and showed that a dose 
of oxytetraeycline, which, systemically administered, was ineifec- 
tual, could essentially eliminate mortality when topically applied. 
In other studies of oxytetracycline and neomycin sprays, it was 
shown that « clear dose effect exists and that both drugs can yield 
complete survival of injured animals if enough is used. 


CLINICAL STUDIES 


Thirteen series have been reported that were performed in a 
prospective, randomized fashion, four double-blind. Data for these 
studies are sammarized in Table 1. All employed topical antibiotics 
in the wound, the study of Noon et al’ being atypical, since the 
peritoneal cavity and the wound were lavaged simultaneously with 
antibiotics. All but two studies report significant diminutions in 
the infection rate of wounds treated with antibiotics in a topical 
fashion. The two with negative results have some characteristics 
worth commenting on. That of Nachamie et al'* employed only 100 
mg of neonrrcin sulfate-as a dilute (0.1%) solution, a routine found 
ineffective in the experimental studies. The study of Stoller’ 
reported on a group of 84 patients undergoing appendectomy. One 
half of ther wounds were exposed to a bacitracin-neomyein- 
polymyxin spray for four seconds. This lowered the infection rate 
from 27% in the controls to 18%, but the change was not statisti- 
cally signifieant. The antibiotic dose is modest but not uniquely 
low, and no clear reason for the negative result can be identi- 
fied. 

A group af nonrandomized studies has also been reported, some 
with historieal controls only. These are summarized in Table 2. The 
study of Gibson" is of note, since it represents consecutive cases 
done by the same surgical team within a ten-month period and 
involved all of the patients operated on. The Forbes study'* 
represents & concurrent, uncontrolled case distribution. Casten et 
al* report o» a personal series, the control group of 1,240 being 
collected over a five-year period, followed by the therapeutic group 
of 449 over 1% years. Ryan's report" comes from the Shouldice 
Clinic in Toronto, the control group of 5,439 patients having been 
operated on between 1951 and 1960, mostly under local anesthesia, 
the topical entibiotic-treated group of 1,310 between 1948 and 
1966, mostly under general anesthesia. The report of Longland et 
al deals with sequential groups of patients and also reports a 
significant d minution in the infection rate obtained by mechan- 
ical protection of the wound during operation. Belzer et al^ report 
on a concurrent study wherein one surgeon was responsible for the 
control cases and another for the treated ones. 


COMMENT 


Wound infection develops when the unavoidable 
contamination of wounds by microorganisms progresses to 
the invasive growth of these contaminants. The foremost 
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No. of 
Patients 


Pulaski et al,” 1956 188 





f Fielding et al,” 1965 851 


T Stoller, 1965 84 
; 


i Noon et al,'* 1967 404 


| 
E Nash & Hugh,” 1967 
i 


Nachamie et al, 1968 us 


Rickett & Jackson, 19691 130 


Brockenbrough & Moylan,” 240 
19691 

5 Mountain & Seal, 1970 

p Madsen et al,” 19711 

Andersen et al, 1972 


Stone & Hester,” 1973 a 


Gilmore & Martin," 19741 451 


*Clean. 
TContaminated. 
iBlind studies. 
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Type of 
Operation 


Appendectomy 


General surgery, 
gynecology, & 
urology 


Appendectomy 


Repair of gastro- 
intestinal 
perforations 


Colon procedures 
Orthopedic procedures 


Appendectomy 


Contaminated /dirty 
laparotomies 


Appendectomy 
Vagotomy & pyloroplasty 
Colon operations 


Repair of gastro- 
intestinal 
perforations 

Appendectomy 


§Clean, ie, no peritonitis or obvious spillage. ' 


||Contaminated / dirty. 
1Not perforated. 
# Perforated. 


LUST Se 


= 3 xm y 


ect d 


Treatment 
250-mg tetracyciine 
irrigation 
Neomycin sulfate- 
bacitracin-polymyxin 
spray at opening 
& closing 
Neomycin sulfate- 
bacitracin-poly- 
myxin spray 
1 gm of kanamycin 
sulfate & 500,000-,1 
bacitracin irrigation 
1 gm of ampicillin 
100-mg neomycin 
sulfate irrigation 
500 mg of ampicillin 
1-gm kanamycin 
sulfate irrigation 
500 mg of ampicillin 
1 gm of ampicillin 
1 gm of ampicillin 
Neomycin sulfate- 
bacitracin-polv- 
myxin spray 
Neomycin sulfate- 
bacitracin-polv- 
myxin spray 


UGUOSAUEPCECRACHIY 
VAST IT 


11.01; 60.0 # 


Infection CIE ne ania ienen ato 


EES T E 
Treatment 


With 
Treatment 


3.8*; 16.17 0.9*; 12.87 < .04*; NST 


4.18; 487] 2.08; "ox NSS. - < .0001]| 


3.01; 55.0# < .03f; NS t 





Table 2.—Nonrandomized, Retrospective Studies 


No. of 
Source, yr Patients 


Gibson," 1958 








Forbes,'* 1961 


Fi, Casten et al,* 1964 1,689 


Ü Ryan, 1967 6,749 
| Longland et al,” 1971 300 


Belzer et al,” 1973 
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Type of 
Operation 


Neurosurgical 


General surgery, 
orthopedics, & 
gynecology 


General surgery 


Hernia 


Appendectomy 


Kidney transplant 





Treatment 
Neomycin sulfete-bacitracin- 





Infection Rate, 96 
rm 
Without 
Treatment 





polymyxin spray at opening 


and closing 


Neomycin sulfzte-bacitracin- 
polymyxin spray 


5 X 10° » of penicillin in 
500 ml of saline solution 

5 x 10° u of penicillin in 
10 ml of salime solution 

250 mg of tetrecycline 

Neomycin sulfate- 
bacitracin-pclymyxin 
spray 

50,000 y of bacitracin & 
1 gm of neomycin sulfate 
in 200 ml of saline solution 
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Table 3.—Drug Effectiveness 


Effective 


Ampicllin, cowder 
Nezcmrcin salfate-bacitracin-po'ymyxin, spray 
Tesragycline 
Fiction 
Powder 
Pen c lin, irrigation 
Karamycin sulfate, irrigation 
Neamrcin sulfate, irrigation 
Kamamycin sulfate-bacitracin, irrigation 
Neamwcin sulfate-bacitracin, irrigation 


of these factors is environmental, the second, host-defined. 


Assuming the host facters to be relatively fixed beyond tne 
use e? "areful surgical technique, the manipulatable vari- 
able i$ zhe extent of contamination. 

It is well known that the sooner after their introcuction 
 mierzozganisms are destroyed, the lower the incidence of 

infeetien.” Clinically, this observation has been well 
suppcr»ed by the dramatic effectiveness of systemic anti- 
bioti taerapy in preventing wound infection when taerapy 
is begen preoperatively, in contrast to its diminishing 
effecaiweness when administered intraoperatively and lack 
of efeet pestoperatively." Other studies support these 
observations.**” 

Turning to the wound specifically, irrigation using saline 
or, pre erably, a balanced salt solution is a well-estadlished 
- habit t» many, a fetish to some. It is distressing, therefore, 
that neither of the experimental studies that paid partic- 
ular atzention to this method of treatment, namely, these 
of Grass et al: and Glotzer et al? could show sny 
effectiveness in terms of its effect on the wound infect on 
rate Æ clinical study reported by Taylor'* is similarly 
unimpsessive. His experiments demonstrated that, al- 
thougr some bacteria were washed out of wounds by 
irrigatng them, the number of organisms cultured from 
= the "»und was not altered by irrigation, or even by 
reirmgation. His conclusion, probably a reasonable and fair 
- one, was that if debris, clot, or foreign body are present in 
the wcund, then irrigation may be of help. In the clean 
surgical wound, it has little if anything to offer. 

The ack of effectiveness of irrigation against bacterial 
contzminat:on, then, leaves us with the need to seek other 
contro of microorganisms. Systemic antibiotic therapy is 
one alternative, but represents too big a gun in terms of 
potemtal complication rate and expense. This is why 
topicakantibdiotics are cf interest. In vitro studies by Scherr 
et a^ and Scherr and Dodd** demonstrated 100% kill rates 
using -inically easily achieved concentrations of antibac- 
teria.san irrigating solutions after a 60-second exposure of 
ergaaisms. The concentration of antibiotics that can be 
achieved in the wound far exceeds the concentration that 
ean be obtained by optimal parenteral administration.” 

Im addition to the immediate effect, the duration of 
antibacterial concentration is impressive when the drug is 
used in a powder form. After instillation of cephalothin 
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Randomize4, Nonrandomized, 
Prospective Retrospective 


Ineffective Effective 


ineffective 





sodium pewder into wounds, Waterman et al’ reported 
tissue levels exceeding 340 ug/gm of tissue six hours after 
wounding and levels exceeding 40 ug 24 hours after 
wounding This can be contrasted with the highest cepha- 
lothin coneentration in wound fluid (obtained transiently 
by optima systemic administration) of less than 30 ug/ml, 
with a mean level of less than 15 ug/ml.” 

Therefore, it appears clear that organisms in the wound 
can be ex»osed to adequate concentrations of antibiotics, 
and that .he concentration of these drugs in the wound 
remains ir the bactericidal range for long periods of time, 
far exceecing that obtainable by systemic administration. 
These ber=fits are gained at a very modest cost. Complica- 
tions of tepical antibiotics have not been reported, except 
in one semes of 240 patients." With one half of patients 
receiving 1 gm of kanamycin sulfate in the wound and one 
half not, six cases of postoperative respiratory depression 
occurred. “wo of these were in the treated group, four were 
in the cortrols. 

The presence of bacteria in clinically uninfected wounds 
treated wth antibiotics as late as one week postoperatively 
is of interest. It was reported by Casten et al,* who found a 
high rate »f positive wound cultures at one week in wounds 
that were not at that time clinically infected. When the 
studies were carried on for two weeks, the infection rate 
rose from 10% to 30%. Unfortunately, the second set of 
studies was carried out using a different strain of bacteria, 
and ther-fore is perhaps not comparable. In contrast, 
DiGiglia et al,’ studying vascular prostheses, found that at 
seven days, in the absence of clinical infection, all 
previousl> contaminated and antibiotic-treated grafts still 
harbored bacteria, but when the observation period was 
extended to six weeks, no additional infections appeared, 
and by that time, bacteria had been eliminated from all 
grafts. | 

The clinical studies show a clear and quite consistent 
effectiveress of topical antibiotics. Ampicillin sodium 
powder 500 to 1,000 mg) was the most frequently 
employed potent agent, followed closely by neomycin- 
bacitracir-polymyxin. (This triple-antibiotic preparation is 
available in this country both in the aerosol and powder 
formulations. Both, however, are labelled, "For Topical Use 
Only (No: Sterile)" Manufacturers have stated that the 
complexites of Food and Drug Administration certifica- 
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tion have precluded the marketing of a "sterile" prepara- 
tion. Individual judgment must therefore be used in regard 
to these preparations. Clearly, ampicillin for those with no 
history of hypersensitivity to this or related drugs, and 
kanamycin for those with such a history, is a very accept- 
able alternative, and much cheaper than mixing one’s own 
triple-antibiotie cocktail.) 

The drugs used and their effectiveness are shown in 
Table 3. The role of systemic antibiotics has been corrected 
for in the series of Pulaski et al," Madsen et al,” and Stone 


and Hester." When the patients receiving antibiotics are 


eliminated from the series of Brockenbrough and Moylan,” 
the control and topically treated infection rates, respec- 
tively, are 19% and 7% (P < .01). 

A comment might be made regarding the apparently 
high infection rates in many of the control studies 
reported. This is at least partly explained by the fact that 
some studies reported erythema or induration or both as 
"infection," not requiring the presence of frank suppura- 
tion. Regarding the effectiveness of topical antibioties in 
clean vs contaminated/dirty operations, the data vary. 
Clear-eut effects have been shown in specifically clean 
wounds,?**' and significant effectiveness demonstrated in 
contaminated or dirty wounds.'*595»5»5*5* In the nonran- 
dom studies, Casten et al^ found a significant effect in 
clean wounds, whereas Belzer et al" demonstrated an 
effect in both primary and secondary wounds. 

It should be mentioned that nonantibiotic antibacterials 
such as povidone-iodine have been evaluated in wounds 
(having been widely employed in the prevention of burn 
sepsis) and found promising." Confirmation of these 
observations may encourage the use of povidone or other 


related agents. 


To sum up, wound infections do occur both in clean and 
contaminated wounds. Their incidence can be diminished 
in a significant fashion by the topical use of antibiotics 
and, possibly, other antibacterials. Antisepsis in concert 
with metieulous asepsis and good technique ean yield much 
lower infection rates than the latter two unaided. 


Nonproprietary Names 
and Trademarks of Drugs 


Ampieillin sodium—Alpen-N, Amcill-S, Omnipen-N, Penbritin-S, 
Polycillin-N, Principen/N. 
Cephalothin sodium—Keflin. 
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DON'T PANIC. 


Call Olympus 
Service. 


It's important to consider service when you make 
your choice of fiberscopes. There's an Olympus service 
lab near you in New York, Chicago, Los Angeles, Houston 
and Jacksonville. Write for information er a demonstration 
of an Olympus fiberscope for your specialty. 
Olympus Corporation of America, Medical Instrument 
Division, 2 Nevada Drive, New Hyde Park, New York 11040. 
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for in'raperitoneal use/a surgical adjunct. 


-] more than a decade cf cl nical experierce indicates the effectiveness of Kantrex® 


(kanamycin sulfate) in patients with per tonitis or peritoneal contamination." A. 
. -] Kantrex administration during surgery, »r instillation post-op provides immediate 
= contact with the site of ex sting or potential infection—permits higher local con- 
centrations than can be achieved with systemic use, without increased risk 


of toxicity. 


J absorption with intraperitoneal instillation of Kantrex is about the same as with 
intramuscular use, while absorption by rrigation is considerably less. High tran- 
sient peritoneal concentrations have no: resulted in any local tissue reactions. 

q Kantrex—a preferred antibiotic with a precise mode of administration for patients 
with peritoneal soilage or peritonitis. Ofcourse, Kantrex should not be used for 
irrigation or instillation in a routine proprylactic manner; its use is recommended 
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only following exploratior for established peritonitis or after peritoneal con- 
tamination due to fecal spill during surcery. 


DOSAGE FOR INTRAPERITONEAL USE 

KANTRE® tor irrigation 

e Dilute-centents 5f 500 mg. vial :n 200 ml. Steri.e Water for Injection. 

e The resultant 0.25% solution (25 mg./ml.) may be used as an irrigant 

KANTREZX for I.P. nstillation 

€ Adults 50D mg diluted in at least 20 ml. sterile distilled water. 

e Childrea: 7.5 mc./Kg. diluted in at least 20 ml. sterile distilled water. 

e The above dosages nave been repeated every 12 hours for up to 3 days. 

e Total dz iy dosage by all routes shou:d not exceed 1.5 Gm. for adults, 5r 15 
mg./Kag for childrer. 

e Instill tution tarough polyethylene tube sutured into wound at closure. If 
possibile postpcne instillation until patient has fully recovered from effects «f 
anesthesia or mascle-relaxing crugs. 

e Adjustzosage irterval by "creatinine X 9"' formula for patients with impairse 
renal fuc ction.* 

*e.g.: If serum creatinine is 2 mg./100 ml., multiply by 9; interval between 

Kantrex doses is 18 hours. 


BRIEF SUMMARY DF PRESCRIBING INFORMATION 
COMBINED KANTREX® INJECTIGN AND PEDIATRIC INJECTION 
(kanamyerm sulfate injection) 


For comg?ste information, consult Official Package Circular. (12) 6/25/75 





Warning: The majer toxic effect of parenterally edministered kanamycin sulta 
is its actin on the auditory porticn of the eighth nerve. High frequency deafness 
usually cscurs firs and can be detected by audiometric testing. Tinnites or 
vertigo mey occur and are evidence of vestibular injury and impending »ilateral 
irreversib 2-deafness. 

Impatients with mpaired kidney function, the rsk of severe ototoxic reactions 
and. permanent deafness is sharply increased. In such cases, the daily desage 
should be reducec and the interval between doses lengthened. If there is 
evidence-e! progressive renal dysfunction (increasing NPN, BUN, creatinine 
or oligurz) during therapy, audiometric tests are advised and discontinuatic? 
of the dres shoulc be considered. 

Older patients and patients receiving a total dose of more than 15 Gm. of 
kanamycir sulfate should be carefully observed for signs of eighth nerve damage 

Infants and chilcren generally tclerate the drug well; and when the recom- 
mended peecautiors are followed, the incidence of toxic reactions is low. 

Neuromuscular paralysis with respiratory depression may occur when kana- 
mycin sulfate is admin stered intraperi:cneally concomitantly with anesthesia and 
muscle-resaxing drugs. Although there have been isolated reports of respirat« ry 
depressiar followiag intraperitoneal instillation of kanamycin, there is no 
conclusive proof that this side effect can be produced with recommendec doses 
of the druz. 

The comcurrent systemic use of other ototoxic and/or nephrotoxic drugs, par- 
ticularly streptomysin, polymyxin B, polymyxin E (colistin), neomycin, 
gentamicm, and viemycin should be avoided. 

The administrat ən of kanamycin sulfate and rapid acting diuretic agents, e.c. 
ethacrynic acid, fucosemide, merailuride sodium, sodium mercaptomerin, and 
mannitol farticulaly when the diuretic is given intravenously) may cause 
irreversibieedeafness. Concurrent use cf these agents should be avoided. (Se» 
“Adverse Reactions.) 


Usage in Pregnancy: Safety of this drug in human pregnancy has not been 
established. 

































































































Contraindica ons: A history of hypersensitivity *o the drug. Prior auditory y 
damage by k namycin or other potentially ototoxic agents may be a contra- * 
indication if fective, alternative therapy is available. 

THIS DRUC IS NOT INDICATED IN LONG-TERM THERAPY (e.g. Tuberculosis) 
BECAUSE OF THE OTOTOXIC HAZARD WITH EXTENDED ADMINISTRATION. 


Warning: See^ Warning'' box above. 


Precautions: Obtain audiograms before and during therapy in patients with 

renal dysfuncson when treatment lasts more than 5 days. Stop Kantrex (kanamy- 

cin sulfate) if tinnitus or hearing loss occurs. Hydrate patients to prevent 

chemical irritation of the renal tubules. Assess renal function periodically, both 

before and du ing therapy. If signs of renal irritation occur (casts, cells, pro- 

teinuria), increase hydration and reduce the dosage or the frequency of dosage 

if necessary ^ azotemic patients, the frequency (in hours) of doses may be 

obtained by multiplying the serum creatinine by 9 If azotemia or oliguria occurs, 5 
discontinue terapy. Mycotic or bacterial superinfection may occur. 


Adverse Rea-tions: Nephrotoxicity—albuminuria, presence of white and red 
cells, granulé casts, azotemia and oliguria have been reported. 
Ototoxicity—see box warning. 
Irritation orgpain at the injection site, skin rash, drug fever, headache and 
paresthesias. 


Dosage and Administration: The usual dose is 7.5 mg./Kg./12 hours I.M. or IV. 
The average dult dose is 1 Gm. daily. The maximum adult total daily dose 
should not exceed 1.5 Gm. by all routes of administration and the total amount 
administered should not exceed 15 Gm. 

The intrave-ous route is used only if intramuscular administration is not 
feasible. The 2.5 Gm. dose is added to the 200 ml. of sterile diluent and 
administered (0 to 80 drips/minute. 

When used as intraperitoneal instillation, the above dose is diluted in 20 ml. 
of sterile diluent. If possible, instillation should be postponed until after patient 
is fully recovesed from effects of anesthesia and muscle-relaxing drugs. 

As aeroso! ~eatment, 250 mg. of Kantrex is diluted with 3 ml. of physiological 
saline and ne ulized. 

Kantrex Irjection in concentrations of 0.25 per cent (2.5 mg./ml.) has been 
used satisfacorily as an irrigating solution in abscess cavities, pleural spaces, 
peritoneal anc ventricular cavities. 


Supplied: Ru ber capped vials as a ready-to-use sterile aqueous solution in 
two concentrasions: 0.5 Gm. in 2 ml., 1.0 Gm. in 3 ml., Pediatric Injection 
75 mg. in2m 


References: * Cohn | Jr, et al: Intraperitoneal kanamycin—clinical experience. 
Am Surg 29:736-760, November 1963. 2. Cohn I Jr: Peritonitis: Prevention and 
cure. J Fla Med Assoc 56:705-708, September 1969. 3. Nelson JL, Kuzman JH, 
Cohn | Jr: Irt-aperitoneal lavage and kanamycin for the contaminated abdomen, 
Surg Clin No-h Am 55:1391-1395, December 1975. 4. Atkins RC, et al: Pro-. 
longed antibi-tic peritoneal lavage in the management of gross generalized 
peritonitis. Md J Aust 1:954-956, 1976. 5. Brockenbrough EC, Moylan JA: 
Treatment of -ontaminated surgical wounds with a topical antibiotic: A double 
blind study of 240 patients. Am Surg 35:789-792, November 1969. 6. Ciccone 
PN, Malamen M, Bellingham C: Surgical wound irrigation: Kanamycin sulfate 
versus saline Urology 3:63-66, January 1974. 7. Bingham R, Fleenor WH, 
Church S: Th- local use of antibiotics to prevent wound infection. Clin Orthop 
99:194-200, M&rch-April 1974. 
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Division of Bristol-Myers Company RISTOE 
Syracuse, New York 13201 
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Private Beds and the 


, 


British National Health Service 


Their Relation to University Surgery 


hen the National Health Service was set up in Britain 

in 1948, many of the medical profession feared that 
it might bring a decrease in freedom not only for patients, 
but for the profession. In the early years, these fears 
seemed unfounded, but in more recent times, the general 
inerease in socialism in the world at large, and particularly 
in Britain, has coincided with changes in the Health 
Service that suggest that the fears might have been 
justified. 

One of the changes has been a revision of tke arrange- 
ment whereby some beds in Health Service hospitals, often 
in distinet floors or wings, were available for use on a 
private basis. Under that arrangement, the patient, even 
though he might already be fully eligible for hospital 
treatment under the National Health Insurance scheme, 
paid the full eost of hospitalization while in one of these 
beds, together with the medical fees of the doctors caring 
for him. 

Àn interesting aspect of these new changes is their 
potential effeet on surgery in the university hospitals as 
revealed in a recent survery of data and opinions gathered 
from the heads of university departments and others with 
professorial status. These academics usually have full-time 
contracts with their universities and the Health Service, 
and, therefore, no private practice that might add to their 
personal incomes. In those instances where such practice 
does occur, there is usually some arrangement to turn over 
the proceeds to the support of the academic unit or the 
university. The views of the individuals in the survey were 
therefore uninfluenced by personal financial motives. 

Eighty centers were included in the survey. The first 
question was to determine whether facilities for private 
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care were available to the academic in the hospital, should 
he wisk to engage in private practice even in some limited 
or restricted manner. Full facilities for private care were 
available in 69%, and partial facilities in 15%. In only 16% 
were rone available. The responses showed that these 
facilities were considered of importance to academie work 
in clinical research in 62%, in teaching in 41%, and finan- 
cially in 90% of centers. Freedom to treat patients from 
different parts of the world without restriction to Health 
Serviceeligible patients or geographical restriction was 
considered of great importance in clinical research. This 
was particularly so in centers where special interest or 
study drew patients with rare or unusual disorders from 
wide areas. Remuneration of most or all of the professional 
fees received was found in 74% to go to the research or 
teachirg activities of the academic unit. It was considered 
a desirable and flexible addition to the basic funding from 
university or other sources. In other cases, the money was 
shared in some way between the unit, the school or 
university, or the surgeon. In only two instances did the 
medical fees go solely to the surgeons concerned. 

Freedom to have some private practice bestowed a 
variety of advantages, including better relations with 
general practitioners or other referring doctors or centers 
at home or abroad. It also gave the academic units freedom 
to treat other doctors or members of the general commu- 
nity who wished for private care and whose goodwill might 
reflect benefits to the unit in return for the care 
received. 

The location of those private beds that were available to 
academic units was of interest: most were in National 
Health Service hospitals, and less than 10% in outside 


Special Commentary 


private clinics. It was evident that withdrawal of private 
beds from the National Health Service would severely limit 
the scape of many academic units. | 

Those responsible fcr the new changes have suggested 
other methods of preserving this important activity. Previ- 
sion of private care facilit-es outside the National Health 
Service teaching (university) hospitals at first sight looked 
an adequate substitute, but on closer examination was 
found to have numerous disadvantages in the loss of 
immediate availability of the scientific back-up of labera- 
tory and other facilities essential to modern surgery. 

Ano her suggestion has been arranging for private 
facil:ties in National Healta Service beds. This would mean 
that the patient would occupy a public or National Hezlth 
Service bed, pay the Health Service for it, as he dees now 
for a “private bed," but have a free choice of physicians 
whom he would remunerate on a private basis. This pan 
has den tentatively offered, but with many restrictiens 
and limitations. "Highly specialized facilities such as 
eardiae and thoracic surgery" were to be allowed, but che 
vast fields ef general medieine and surgery were excluded, 
and referred to as routine or minor. Many academics 
thought they should have liberty to treat privately felow 
academics, or indeed any member of the commun ty who 
wishec it. It produced good will and often help of various 
Kinds or their units. Their right to private practice should 
not be restricted to narrow or specialized skills. There was 
also a sear of possible restriction of private patients te the 
“drainage area" of the hospitals involved in the National 
Health Service in the future. 

Ano her question covered was priority of admission (in 
polities] jargon, "queue jumping") and the patierts' 
motives in seeking private care. This is the questior thz- is 
most emotive to politicians or less well educated patierts, 
as it is easier for them to discuss or judge than the more 
complex ones of the quality of medical techniques 3r eare. 
In onl> a minority (13%) cf instances was the purpose of 
the request for private care based only on a desire to 
achieve greater rapidity of hospital admission. Otaer 
reasons, such as ensuring choice of consultant, zreater 
privacy, or the personal expertise or specialty of the 
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consultant, predominated. It was evident that in many 
university hospitals the numbers of private beds were so 
small tha- admission to a routine public bed might be more 
rapidly ashieved. Another factor bearing on priority of 
admissior was the tendency towards more arranged dates 
and less ase of waiting lists. It was found that National 
Health Service patients' admissions were arranged on a 
"purely waiting list" basis in only 12% of units. In others, 
they werc arranged on a date given at time of consultation 
(34%) or a mixture of the two arrangements. One academic 
said that 2e considered the "waiting list" an archaism, and 
had long abandoned its use. Such is a consummation 
devoutly *o be wished, and has apparently been achieved to 
a great extent in many university units. Certainly, the 
evidence did not support allegations of queue jumping 
where academic university surgery was concerned. 

To the important question of whether private beds 
should be retained in National Health Service hospitals, the 


majority ef academics (74%) were in favor. No one wished - 


for total exclusion of "noneligible" patients from National 
Health Service hospitals, indicating that some formula 
should be found to allow them treatment either by 
academie or other units. Another interesting attitude was 
the absence of any vote in favor of abolition of private 
medical care in the British Isles as a whole. 

Some of the academic and university staff have been 
regarded n the past as socially and politically to the left of 
their fellbws in the medical profession. However, the 
results of the recent survey show little support for the 
governmental policy of divorce of private facilities from 
the health service with which they are so closely concerned. 
In all, there are some half-million beds in National Health 
Service hospitals in Britain: of these, approximately 1% 
(about 5,000) are designated as "pay" or private beds. It 
has been decreed that 1,000 of these beds shall be abolished 
at once, and the remainder "phased out" more gradually. 
The loss ef revenue to the Health Service is estimated at 
over $25 raillion per annum. This is 2 sum equal to the total 
budget fcr a year for one of the larger British university 
hospitals. 

FROM OUR CORRESPONDENT 


Special Commentary 1249 






^a! 


i « ^ $ » 
i - rale "RU ] 
- a Lt v Te "x y "4 "i 
‘<a v HO a re 
` cr [ > Y r L DON 


P 
M 
o x 


kv 4 Do 
Ph 8 Md Rm uL 


i ae. 


‘ite 
a 


Techniques 


Disarticulation 
of the Knee 


A Modified Technique 


Ernest M. Burgess, MD 


* Knee disarticulation provides an excellent level of amputa- 
tion in the lower extremity, particularly of the younger, active 
male amputee. Many surgeons, particularly in Encland, still 
prefer knee disarticulation when major amputation is required 
for peripheral vascular disease. Its use has been restricted over 
the years, largely because of certain prosthetic problems asso- 
ciated with fitting the standard prosthesis. Modification in 
surgical techniques to allow the incorporation of modern pros- 
thetic design and materials will enlarge the range of usefulness 
of through-knee amputation. This is particularly true as it relates 
to the knee control mechanism of the prosthesis. The surgical 
modifications presented in this report allow modern prosthetic 
application to the amputation, with maximum functional benefit 
and retention of the basic functional advantages of amputation at 
this level. 

(Arch Surg 112:1250-1255, 1977) 


mputation through the knee joint in adults continues to 

be controversial. Rogers, a through-knee amputee 

himself, summarized the advantages of knee disarticula- 

tion in 1940.'*? These advantages were listed under ten 
headings, and can be summarized as follows: 

1. Excellent and durable end-bearing capacity. 

2. Retention of a long and powerful muscle-stabilized 
femoral lever arm. 

3. Limb socket interface stability with improved pros- 
thetic suspension and rotation control, a result of irregular, 
bulbous contours distally. 

Certain of these favorable physiological residual limb 
characteristics, ie, length and the large, irregular distal 
contour, create prosthetic fitting problems. Earlier, 
conventional prostheses were bulky and unsightly because 
of the large distal femoral prosthetic bucket and the 
externally placed hinges. Donning this conventional pros- 
thesis required a thigh socket of flexible material such as 
leather that could be laced on, or a windowed or fluted 
socket design to allow distal structure entry. 

In spite of these prosthetic difficulties, the operation has 
continued to be performed primarily on young, active 
males for whom the advantages of strength and service- 
ability outweigh prosthetic cosmesis. In certain areas 


Accepted for publication March 15, 1977. 
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Fig 1.—To5p, Knee disarticulation amputation with light sock 
applied. Center, Flexible inner prosthetic liner in place. Bottom, 
Amputee donning rigid knee disarticulation prosthesis over flex- 
ible liner. 
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Fig 2—4ydraulic control knee mechanism Fig 3.—Functicnal dynamics showing knee disarticulation walking (left) and jumping P 
in knee disarticulation prosthesis. (right). 


Classical long anterior Equa flaps Sagittal flaps 


F g=4.—Sxin incisions.available for knee disarticulation. These may be modified further, depending on availability of suitable skin 
for devesopment of flaps. 
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E - . throughout the world, particularly in Great Britian, knee 
E disartieulation has also experienced popularity for the 
HR older amputee with peripheral vascular disease.*'^ Its 


usefulness here is justified by ease of surgical perform- 
ance, minimal blood loss and shock in these poor-risk 
patients, and a relatively high rate of primary healing.''* 
New techniques for below-knee amputation in the ischemic 
limb, with elimination of the anterior skin flap and use of 
the long posterior myofascial and skin closure, have 
lowered the level of amputation to short, below-knee 
disarticulation in many peripheral vascular disease 
patients who otherwise would have undergone a through- 
knee disarticulation. 

Certain patients requiring amputation for ischemia will 
still be best served by a knee disarticulation. Assessment of 
skin viability, ie, potential for healing, is the single most 
important factor in level determination. Tests to measure 
dynamie skin blood flow are improving (skin Po. uptake 
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Be _ Studies, laser-Doppler assay, and readout of superficially 5 
= applied or injected radioactive xenon Xe 133 gas are : 


E examples of eurrent investigative techniques used to study Fig 5.—Cistal portion of femoral condyles removed at surgery. 
Ee — dynamic skin blood flow). Clinical evaluation, coupled with 


ca skin. It is evident, however, that, in certain patients, a knee sacrifice the single major advantage of knee disarticula- 
ks disarticulation as the lowest level of amputation will heal ^ tion. ie, -he excellent end-bearing capacity and stabilized 
A and the short, below-knee-level amputation will not heal, ^ muscle control. 

E. regardless of the technical improvements recently avail- Experence with Syme's amputation indicates the suit- 


able. Knee disarticulation will continue to remain an ability of diaphysial cancellous bone for long-term end- 
effective amputation level for the peripheral vascular ^ weight bearing. We have proposed and used a modified 
disease patient, even though its use will be restricted toa knee disarticulation designed to retain essentially end- 
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y fewer number of patients than n the past. ; bearing capacity with muscle stabilization, yet allow the 

Re Mazet and Hennessy" described a modified operative use of modern knee mechanisms and good cosmesis, and 

| technique to produce a less bulbous terminal limb. They still avoid the gross asymmetry of normal prosthetic knee 
also introduced an innovation in the knee mechanism to joint levels (Fig 3). 


AUD 


improve prosthetic cosmesis. These authors advocated 

surgieal remodeling of the lateral, medial, and posterior TECHNIQUE 

condylar bones at the knee joint level in adults to make the The patient is placed supine on the operating table. A pneumatic 
limb less bulky. The recommended prosthesis incorporated tourniquet is used unless ischemia of the tissues is present. Skin 
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E either a hydraulic or friction intrinsic swing phase control flaps are Jeveloped as dictated by local skin conditions about the 
- mechanism connected to external joints. In the years since knee and the proximal part of the leg. The classical long anterior 
E Mazet's and Hennessy's first report, great progress has skin flaps neither necessary nor especially desirable, unless good 
Ge been made in prosthetic materials and design. These have skin can be incorporated into c»: traditional technique. C 
E combined to revive interest in the knee disarticulation and D EA A EVERT, ye puede e ate "i an M: Hte 
ES. ; UE Srecüancs ofisa ii proximal tibia in the region of the patellar ten lon. These tissues 
E to increase Its q cy s : : are partieularly suited to the pressures of weightbearing. This 
E " Among the recently introduced meetin prosthetic skin, therefore, does very well over the distal end of the amputa- 
k | improvements are the inner, flexible socket fitted into a tion, where terminal weightbearing will continue in the prosthe- 
NAR rigid, lightweight outer shell to permit easy limb entry sis. | 

E (Fig 1). Improved intrinsic knee mechanisms," including There s no contraindication to equal anterior and posterior 
P. . the hydraulic assist knee control (Fig 2), are available, as is flaps, irregularly placed scars, or mediolateral skin flaps, ie, 
A modular design with attractive and cosmetic covering Sagittal dosure, any of which can make an excellent and accept- 
E x material. able sear (Fig 4). The important aspect of skin management is the 
X. | One major prosthetic problem has remained, and that is necessity for a well-vascularized, nontender, nonadherent scar, 
um residual limb length. Any knee mechanism, and particu- rather sna perio; nsee HESIODI SCRE placeuient, 5 ngos 
E. sla Phio^mirinsie k devi J ficient addi- error in skin management is a tight closure. The posterior skin 
FE any the in DEC NOR ANTES, Ae eee GY Aye} flap, especially, should be left sufficiently long to permit comfort- 
E. tional prosthetic femoral length to result in asy mmetry of ^ able closcre without tension, since it has a tendency to retract. 
ES knee axis level between the sound and amputated side. Dissection is carried out directly anterior to the insertion of the 
E This is particularly noticeable when the amputee sits. A patellar tendon. The tendon is severed at its insertion and 
E whole family of transcondylar and low supracondylar retracted proximally as the surgery continues. Deep dissection on 
p. l 
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Fig6.—A, Weightbearing surface of femoral condyles illustrating bone preparation: transverse cut 1.5 cm above condylarends 
enc femoral margins contoured. B, Muscle stabilization with patellar tendan sewn to cruciate ligaments. Biceps tendon and 
media! hamstrings are also sutured in intracondylar no:ca. One or more medial hamstrings may be stabilized. Site of patellar 
r»reoval and repair is shown. C, Surgical closure of aponeurosis: hamstrings sutured through femoral notch to patellar tendon 
enc crueiate ligaments. C, Closed wound over drainage using classical lorg anterior skin flap. 


Fic 7.—Contoured dis:al *emur prior to closu-e. 
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the inner side includes division of the tendons of the four inner 
hamstrings as they are exposed. They are sectioned low, near the 
level of their insertion. The deep fascia is reflected with the skin 
and tendon flap. No attempt is made to dissect each level. On the 
lateral side of the knee, the tendon of the biceps femoris muscle 
and iliotibial band are also sectioned low; the knee joint is entered 
anteriorly, the knee flexed, and division of the cruciate ligaments 
carried out at their tibial insertion. The posterior structures are 
divided, sectioning and ligating the popliteal artery distal to the 
superior geniculate branches. The tibial and peroneal nerves are 


Fig 8.—Quadriceps mechanism repaired 
and sutured firmly, providing quadriceps 
fixation for muscular control. This stabili- 


zation will permit active use of residual 
thigh muscles. 





Fig 9.—Immediate postsurgical prosthesis 
for knee disarticulation amputaticn 


identified retracted under moderate tension, ligated, and 
sectioned with a sharp knife. 

At this point in the surgery, the patella is removed subperios- 
teally in the classical manner. The fascial defect thus created is 
carefully zlosed by interrupted suture. The femoral condyles are 
now partially removed transversely, 1.5 cm above the level of the 
knee join- (Fig 5) and parallel to the floor, the line of weight- 
bearing progression (Fig 6). Sharp distal femoral margins are 
carefully contoured with a reciprocating power saw and a fine 


mesh rasp. The condyles should be well rounded off, but need not 





Fig 10.—Healed knee disarticulation resid- 
ual limb. 


Fig 11.—Left, center, and right, Knee disarticuletation amputee running. 
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` be trimmed baek flush with the distal femoral diaphysis. 
Remaini-g articulate cartilage on the femur is not removed, ncris 
the symo-ium excised (Fig 7). 

The 5zellar tendon is new pulled down well into the in-racon- 
dylar moth under moderate tension and sewn to the stump of tne 
cruciate igaments. The semitendinous and biceps tendons are 
likewise »ullee into the notch, tailored appropriately, and sewn <o 

_ the stume of tae patellar tendon and to the cruciate ligaments (F g 
6). In thi: way. musclestability is achieved (Fig 8). Routine closure 
_in laye7ssover through-and-through or suction drainage or both is 
accompli hed {Fig 6). A rigid dressing with immediate postsur- 
gical pro-thet» fitting is applied (Fig 9). Postoperative rehabilita- 
tion begims wath the usual rigid dressing-immediate fit technique. 
The dreams ame removed at the appropriate time, usually ir 48 
hours. 


COMMENT 


‘The alvartages of this amputation are as follows: 
1. Preservation of end-bearing capacity at the knee 
disart calatien level (Fig 10). 
* 
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Advames ia prosthetic engineering have made the through- 
knee amputation preferable to the supracondylar amputation for 
the lowe- extzemity with good circulation, if the level of the lesion 
makes tae choice an equal one. Dr Burgess has pointed out its 
avantages ia rehabilitation, namely, better end-bearing pus 


EEN hc napi: erui dd. Ww 
AR) e 0 COUPE SEDE SLNN E TEE CE ek a ae £ 


I, EN A5 Er y sÀ 
RR x 


2. The transverse axis of prosthetic knee movement 
will quite closely correspond to the normal knee, yet permit 
the advantage of intrinsic knee mechanism control and 
elimination of external hinges. 

3. Good cosmetic prosthetic appearance about the knee 
to include the use of flexible cosmetic prosthetic covering 
material. 

4. Sufficient retention of distal size and contour to assist 
in socket suspension and prosthetic rotational control and 
stability (Pig 11). 

In our experience, this amputation, combined with 
currently available modern knee disarticulation prostheses, 
will enlarge the indications for knee disarticulation to 
make this excellent level of amputation more suitable for 
selected amputees. : 


This study was supported by Veterans Administration contract V663P- 
784, 
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Editorial Comment E 
unpadded, irregular bone acceptably invulnerable to failure of 4 
primary healing and later breakdown? = 

Uncertainty about the answers to all three of these questions i 3 
have, to date, restrained American surgeons from using the F d 
procedure frequently in vascular cases. The British, however, seem a % 


more ære =ispension and rozational control. 

There have in the past been unanswered questions relative to 
the healmg and durability of through-knee amputation stumps. 
Since Jere i» no perfect substitute for the knee joint, is the 
through-xnee level prosthetically better than the short, be.ow- 

... knee amputafion, where only an 2.5 em or so of bone can be saved, 
again-assuming that the lesion permits an even choice? How many 
extremities have lesions where the circulation permits this levefto 
be seleeed, -ather than the short, below-knee level? In other 
words, what ix the magnitude of the problem under consideration? 
Finally, n limbs with ischemia, are the long, thin skin flaps ower 
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to have answered the third question to their own satisfaction. 
Having thus been reassured by them on the matter of viability of 
the stump, we should now be willing to choose the through-knee 
level more liberally. Dr Burgess intimates that he is doing this. We 
now need more specific reports of his experience and that of 





f 


d eae 


others, focusing on those first two questions. With Dr Burgess' A | 
stimulus added to that from abroad, the indieations for this ae | 
procedure in vascular cases will surely find their own level in this E 
country in the near future. € 
RICHARD WARREN, MD E 

Boston E 
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Rubber Band Ligation 


Marvir L. Corman, MD 


|. * While rubber band ligation has found increasing acceptance 
as a method of dealing with internal hemorrhoids, there is a 
paucity of literature on the subject. This report gives a detailed, 
step-by-&ep approach to this technique. 
(Arch Surg *12:1257-1258, 1977) 
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From the Section of Colon and Reetal Surgery, Lahey Clinic Foundation, 


Boston. . 
Reprint -equests to Section of Cclon and Rectal Surgery, Lahey Clme 


Foundatiez, 605 Commonwealth Ave, Boston, MA 02215 (Dr Corman). 





External 
sphincter 








of Hemorrhoids 


T 1954, Blaisdell described an instrument for ligation of- 


internal hemorrhoids as an outpatient procedure 


(scientific exhibit, American Medical Association, San G 


Francisco, June 1954). Since that time and with the devel- 


opment of various modifications, it has become a standard — 
part of the colon and rectal surgeon's armamentarium for 


the treatment of internal hemorrhoids. This article 
deseribes in detail the technique for performing this 
procedure. 


TECHNIQUE 


Any patient who has symptomatic hemorrhoids (bleeding, 


prolapse, or both) is a candidate for this procedure. Thrombosed 


column 
(Morgagni) 












Subcutaneous-- -—- 
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Internal Intersphincteric 
sphincter line 


Fig 1.—Normal anorectal anatomy. 
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Fig 2.—Anoscope in place with ligator and alligator forceps. 


hemorrhoids, hypertrophied papillae, and external tags are not 
amenable to rubber ring ligation. . 

Figure 1 illustrates normal anorectal anatomy. The internal 
hemorrhoidal plexus is located in the loose, submucosal tissue 
above the pectinate (dentate) line. The rubber rings must be 
placed on an insensitive area, usually at or just above -he anorectal 
line. 

Figure 2 shows an anoscope in place, through which the ligator 
and alligator forceps have been passed. The most prominent 
hemorrhoid is treated first. It is grasped and pulled up through the 
drum of the ligator with the use of the forceps (Fig 3). If the 
patient experiences pain, a point slightly more proximal is 
selected, and this step is repeated. The tissue is drawn into the 
drum until it is taut, and the trigger is released, expelling two 
rubber rings (Fig 4); two are employed, in case one breaks. The 
anoscope is then withdrawn. 

The patient rarely experiences such pain that it is necessary to 
remove the rubber rings, but this can be done easily if necessary. 
They should be snapped off with a hemostat rather than sharply 
removed with a knife or scissors. The latter technique usually 
results in bleeding. More than one hemorrhoidal site can be 
treated during each visit, depending on the patient's tolerance. 
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Fig 3.—Hemorrhoid is grasped (A) and pulled through drum of 
ligator with forceps (B). 





Fig 4.—Tissue is drawn into drum with forceps (A) and banded 
with rubber rings (B). 


COMMENT 


After the procedure has been completed, the patient is 
advised to use a stool softener and to take sitz baths if 
discomfort develops. A mild pain medication is also 
prescribed. The patient is advised that some minimal 
bleeding usually occurs when the rubber rings cut through 
(usually from four to eight days). Rarely are the rings 
noticed in the stool. Additional procedures can be under- 
taken in two to three weeks if necessary. However, nothing 
is lost if the patient chooses to return three months, six 
months, or even one year later. On the other hand, if one 
treatment eliminates all symptoms, it would seem unneces- 
sary t» treat all hemorrhoids merely because they are 
present, 

Complications include delayed hemorrhage (when the 
rubber ring cuts through), external hemorrhoidal thrombo- 
sis, slipage of the ligature, anal ulceration, and severe 
pain. 

With the ubiquitous nature of hemorrhoids and the 
rapidly rising cost of medical care, in most cases, rubber 
ring lization is a reasonable and effective alternative to 
surgical hemorrhoidectomy. 


Rubber Band Ligation—Corman 
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Double Gastroenterostomy Tube : 


in Gastric Surgery 


Harry Schanzer, MD 


* This report describes a new double gastroenterostomy tube. 
It has been used in patients where delayed oral feedings are 
anticipated, ie, a perforated duodenal ulcer, suture-plicated, with 
stenosis of the duodenum; a duodenal ulcer with outlet obstruc- 
tion treated with vagotomy and gastroenterostomy; and patients 
with chronic lung disease undergoing gastric surgery and 
requiring postoperative respiratory assistance. Its use has 
proved to be beneficial, and it is cheap and allows early enteric 
feeding. 

(Arch Surg 112:1260-1261, 1977) 


i ie importance of an adequate calorie intzke in the 
postoperative period, with its consequen- anabolic 
state, is well recognized. There are several circumstances 
in gastric surgery where oral feeding can be expected to be 
delayed. Some of these situations are perforatec duodenal 
uleer with a scarred duodenum, where a suture plication 
has been performed; a long-standing pyloric outlet obstruc- 
tion treated with a gastric resection and a Billroth II 
gastroenterostomy; and patients with chronic lung disease 
who require gastric surgery and are expected to need 
respiratory support for some time in the pos-operative 
period. 

In these situations, the use of a gastrostomy-enteros- 
tomy tube allows gastric decompression and, at the same 


———— MÀ MÀ — MÀ — a 
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time, enteric feeding through the intestinal tube. Ir this 
Way, as soon as the patient has adequate intestinal motil- 


ity, he can receive adequate calorie intake through the 
enteric route. 


TECHNIQUE 


A Malecot 34 tube is used for the gastrostomy lumen. Five 
centimeters distal to its proximal opening, a small hole is made 
and through it, a Levin 16 nasogastric tube is passed, exiting the 
mushroom hole. The proximal opening has to be tiny, so that the 
Levin tube passes through it very tightly. The tip of the Levin 
tube can be placed 10 to 30 em distal to the mushroom hole ef the 


Fig 1.—Gastroenterostomy tube consists of Malecct 34 and Levin 


16 tubes. 
ae Levin l6 


Malecot 34 
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Fig 2—Sastroenterostomy tube placed in a case of suture- 
plicated duodenal ulcer with duodenal stenosis. 


Maleest tube depending en the surgical situation (Fig 1). 

To pisce this tube, a Stamm gastrostomy technique is followed. 
The Lewin tube is passed first through the gastrostomy cpeniag, 
direct. ns it te the duodenum (Fig 2) or jejunum (Fig 3), de»end ng 
on the «ireurastances. Following this, the Malecot tube is intro- 
duced ia the stomach and the procedure is ended as a usual 
gastrostomy. : 

Immediately after surgery, both tubes are placed on intermit- 
tent suction. When bowel motility is established, the Levin tube 
can be used Ar feeding purposes. If the patient is able to tolerate 
food 5» moeth, this Levin tube can be removed, leaving che 
Maleest tube that serves the purpose of an ordinary zastmos- 
tomy. 

We have vsed this technique in eight patients. In four cases, an 
antreetemy and Billroth I] gastroenterostomy were performed for 
a duedenal weer with pyloric stenosis. Three patients underwent 
suture plication of a perforated duodenal ulcer and it was believed 
that (oe duogenum was narrowed. The eighth patient underwent a 
cholecystectemy and closure of a cholecystoduodenal fistula. “he 
Levin tabe was used for feeding purposes in six patients; the 
range o- use was 6 to 20 days (median, 16). Three of these patients 
requires the assistance of a respirator for periods ranging from 3 
to 20 deys. 
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Fig 3.—Gastroenterostomy tube placed in a case of antrectomy 
and Billroth Il gastroenterostomy. 


COMMENT 


The Hurwitz double lumen tube has been in use since 
1958 for {milar purposes.’ This is a single tube with two 
lumens, one opening distal in the tube, and the other more 
proximal. The distal opening is placed in the duodenum or 
jejunum and the proximal opening stays in the stomach. 

The advantages on the technique presented here are cost 
(the Hurwitz tube costs $6.86, the Malecot-Levin tube, 
$1.83), anc the Levin tube in this double gastroenterostomy 
tube can de modified in length, depending on the needs 
determined by the operative situation. Thus, it can be 
located well into the jejunum, avoiding the possibility of 
displacement back in the stomach that exists with the 
Hurwitz "be. Also, if not needed, a Levin tube can be 
removed, leaving the Malecot in place as a common 
gastrostomy tube that is easy to manage. 
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Diamond-Shaped Anastomosis 


for Congenital Duodenal Obstruction 


Ken Kimura, MD; Chikara Tsugawa, MD; Kyoichi Ogawa, MD; Yoichi Matsumoto, MD; Tetsuo Yamamoto, MD; Sakae Asada, MD 


* A retrocolic side-to-side duodenojejunostomy has been a 
generally accepted standard operative procedure for the correc- 
tion of congenital duodenal atresia and stenosis. However, this 
operation has the complication of delayed anastomotic function 
that often requires a use of transanastomotic feeding tube or 
intravenous hyperalimentation. A diamond-shaped side-to-side 
duodenoduodenal anastomosis has been performed in nine 
consecutive cases of congenital duodenal obstruction, with 
satisfactory results. A transverse incision is made in the dilated 
proximal duodenum, and a longitudinal incision in the duode- 
num distal to the obstruction. The stoma is fashioned by 
approximating the end of each incision to the appropriate 
midportion of the other incision. 

Transanastomotic feeding tubes were not used and oral feed- 
ings were easily tolerated. This technique offers the theoretical 
advantage of providing a more physiological gastrointestinal 
pathway. 

(Arch Surg 112:1262-1263, 1977) 


he total mortality for duodenal atresia or stenosis was 

32%, and was 16% after correction of duodenal 
obstruction resulting from anastomotic complications, 
according to a survey reported by Fonkalsrud et al in 1969.' 
Another recent review of surgical treatment of congenital 
duodenal obstruction by Girvan and Stephens? included a 
higher survival rate by duodenoduodenostomy than that by 
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duodenojejunostomy. These reports indicate that anasto- 
motic eomplications seem to influence the outcome of 
patients with congenital duodenal atresia or stenosis. 

Duodenoduodenostomy for congenital duodenal obstruc- 
tion has not been advocated because of poor results from 
technical difficulties such as excessive tension of the 
anastomosis. The technique of arranging the bowel inci- 
sions te create a diamond-shaped duodenoduodenostomy 
enables the surgeon to fashion a larger stoma that func- 
tions within two to three days. 

The purpose of this report is to present a detailed 
descrip-ion of the operative technique of the diamond- 
shaped duodenoduodenostomy, which has been employed in 
nine consecutive cases encountered during the last three 
years. 


Suturing technique of diamond-shaped duodenoduodenostomy 
(left, center, and right). 





Diamond-Shaped Anastomosis—Kimura et al 


. PATIENTS 


Of rime patients, eight were neonates who underwent duodeno- 
duodea3cstoms for congenital duodenal atresia or stenosis seon 
after bith, and one was a 4-year-old girl who underwent revision 
after a poorly functioning duodenojejunal anastomosis that was 
performed inthe neonatal period. Two neonates died of sepsis and 
cerebra hemorrhage not directly related to the anastometic 
techn qae. I= six surviving neonates, oral feeding was starved 
withm hree-days after operation, and intravenous infusion was 
diseentmued before the sixth postoperative day in five patients. 
No trarsanastomotic feeding tube or gastrostomy was used. 


TECHNIQUE 


After entering the abdominal cavity through a right upper 
transverse imcision, the hepatic flexure of the colon is freec and 
the cusdenem is exposed. A Kocher maneuver is done to 
adeacasely mobilize the distended proximal portion of the duede- 
num. Two supporting stitches are placed on the lateral aspect of 
the G@stended duodenum, in order to stretch the proximal part of 
the bevel downward to test the tension of the anastomosis. When 
an saralar pancreas or a large gap is present between the 
proximal ane distal duodenal ends, mobilization of the dista! part 
of the <uodenum and the midgut is done. Bowel incisions on the 
proxima] ane distal parts of the duodenum are made transversely 
and lomgitudinally, respectively. A continuous suture of 5-0 
chrorai- catgut is started at the midpoint of the lower part cf the 
transverse imcisions of the proximal bowel and the proximal end of 
the :»ngitudnal incision of the distal bowel. This suture Ime is 
carred alone both sides and tied anteriorly. A second layer of 
inte—ubted 5-0 or 6-0 silk is placed and tied. This arrangement of 
the bowel imcisions results in a diamond-shaped configuration 


(Figure). 
COMMENT 


For congenital duodenal atresia or stenosis, with or 
witkort am annular pancreas, a side-to-side duodenojeju- 
nosseray Las been a standard operative technique. 
However, by this technique, the postoperative ceurse is 
frecuently troubled by delayed anastomotic function. or 
devsicomeaut of anastomotic stenosis or a blind leop** A 
tragsenastamotic feeding tube for inadequate oral intake 
durng the postoperative period may be complicated by 
jejuma perforation or anastomotic leak.’ 
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A standard side-to-side anastomosis placed between 
bowel loops of disparate size is technically difficult and has 
its complications. Girvan and Stephens’ reported on 120 
operated cases of duodenal atresia or stenosis of which 78% 
of patients treated by duodenoduodenostomy survived, 
compared with 53% treated by duodenojejunostomy. 
Weitzman and Brennon’ reported an excellent result in 14 
cases of duodenal atresia or stenosis managed by side-to- 
side duodenoduodenostomy, facilitated by extensive mobil- 
ization of the small bowel. Theoretically, duodenoduode- 
nostomy close to the blind ends of the bowel*** is pre- 
ferred, because it will not leave a blind loop. 

The technique employed by us is proposed to reduce the 
blind loop as much as possible by arranging the bowel 
incisions at the points closest to the blind ends of the 
proximal and distal parts of the duodenum. For this 
purpose, it seems reasonable to make a transverse incision 
in the proximal part of the dilated duodenum, and a 
longitudinal incision in the smaller distal part of the 
duodenum. Double-layer suture was employed because 
there was a moderate tension at the anastomosis in our 
patients. We believe that this arrangement provides for a 
more patent stoma. With this technique, extensive bowel 
mobilization? is unnecessary, unless there is a wide gap 
between both blind ends of the duodenum. 


Eric W. Fonkalsrud, MD, and Gary Matsumoto, MD, gave advice in the 
preparation of this report. 
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Brief Clinical Notes 


Faleiform Ligament 


A Possible Twist? 


Charles E. Webber, Jr, MD; Evalea Glanges, MD; Charles A. Crenshaw, MD 


* Abdominal pain radiating to the right upper quadrant, pro- 
ducing peritoneal signs, developed in a 30-year-old pregnant 
woman. At surgery, she was found to have an infarction of the 
falciform ligament that was excised. 

(Arch Surg 112:1264, 1977) 


W: present a case of an acute surgical abdcmen in a 
pregnant woman, caused by a pathological process 
that, to our knowledge, has not been reported in the 
literature. 


REPORT OF A CASE 


A 30-year-old woman in her eighth month of pregnancy was 
admitted to the hospital after 24 hours of constant micepigastric 
pain that had radiated to the right upper quadrant. This was her 
first pregnancy. The pain was followed by anorexia, nausea, no 
vomiting, and there had been no previous attacks. There were no 
respiratory or urinary tract symptoms. The remaincer of her 
history was unremarkable. 

Physical examination revealed a blood pressure of 130/70 mm 
Hg, a pulse rate of 100 beats per minute, and a temperature of 37.7 
C. She was in moderate distress and the abdomen was exquisitely 
tender 12 em above and 5 em to the right of the umbilicus. 
Immediately below the xiphoid process, the uterus was palpable 
and was not tender. The clinical impression was cholecystitis. 





Accepted for publication March 15, 1977. 

From the Department of Surgery, John Peter Smith Hospital, Fort 
Worth, Tex. 

Reprints not available. 
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Laboratory studies showed the following levels: hemoglobin, 12.4 
gm/100 ml; hematocrit, 36%; and WBC count, 11,600/cu mm, with 
75% neutrophils, 20% lymphocytes, and 5% monocytes. Urinalysis 
was unremarkable. 

Intravenous fluids and nasogastric suction were instituted, but 
over the next 18 hours her pain became more severe. She was 
operated on and was found to have an infarcted falciform 
ligament, which was excised. The pathology report was mesenteric 
appendage with congestion and infarction. 


COMMENT 


The fzleiform ligament is a double layer of peritoneum 
containing the ligamentum teres, the umbilical vein, and 
fat. At the umbilicus it is in the midline, but it passes to the 
right of -he midline to connect to the liver. A review of the 
literatur» does not show any cases of infarction of the 
falciform ligament. Gonding' in 1965 reviewed the world 
literature on solitary cysts of the falciform ligament. Those 
patients had an abdominal mass or pain, but there was no 
mention of infarction. Henderson? in 1909 reported on the 
first cyst of the falciform ligament. 

We believe our case probably represents a cyst of the 
falciforr ligament that twisted on a pedicle and infarcted. 
To our knowledge, it is the first reported case. 
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Recurrent Aortoduodenal Fistula 


Robert G. Scribner, MD; Michael S. Baker. MD; Roy L. Tawes, MD; William H. Erown, MD; Edmund J. Harris, MD 


€ We describe the second successful repair of a recurrent 
aortoduodenal fistula (ADF) occurring two years following inser- 
tion of the original prosthetic and 18 months following the repair 
of the first ADF. The recurrent ADF developed at the site of the 
previeus repair, fistulizing between the sutured aorta and the 
duodenum ciosed by staples. Despite the admitted technical 
challenges of reoperation for a third or fourth time, as in the 
current case, these patients can be salvaged. 

(Arch Surg 112:1265, 1977) 


orzoduodenal fistula (ADF) is a rare but well-reeeg- 

tized complication of aortic reconstructive surgery. 

To ouf knowledge, successful treatment of recurrence of 

such a fistula has previously been reported but once. dy 

Garret et al’ in 1963. This is the second such case report, 
emphasizinz operative care and prevention. 


REPORT OF A CASE 


A ®-year-old woman entered Peninsula Medical Center in 
September of 1976 in shock with hematemesis and passing wine- 
eolore- blood per rectum. Her complex history included aortc-e- 
moral endarterectomy in 1970 for obliterative disease, with 
subsequent restenosis requiring a bifurcation aortofemoral bypass 
graftam 1974. The aortic limb of the graft was placed into -he side 
of the aorta. In March 1975, an aortoduodenal fistula developed’ 
and the patient was treated by removal of the graft and bilateral 
axillof=mora! bypass grafts. The duodenal hole was repaired with 
staple, and the aorta closed with running, nonabsorba»le 
suture 

After shock resuscitation, the patient underwent exploratary 
laparezomy and, as anticipated, a recurrent fistula was found 
between the eversewn anterior aortic wall and the staplec suture 
line at the size of the previous duodenal repair (Figure). The hole 
in the aorta was closed with 3-0 nonabsorbable suture. The stapes 
in the duodenum were excised and the duodenum was debrided 
and repaired with a two-layer suture closure. A generous tongue of 
omentum wes brought through the small bowel mesentery and 
sutured between the duodenum and the aorta as insurance against 
recurrence of yet another fistula. The patient is currently walking 
three *o five blocks without discomfort. 


COMMENT 


In the patient of Garret et al, the original ADF devel- 
oped 2 years following placement of a nylon aortof2moral 
bypass graft. Their treatment was aortorrhaphy and 
duodenorrhaphy without removing the graft. The resur- 
rent ADF occurred 18 months later and was treated dy 
removing the nylon graft substituting a Dacror pres- 
thetic. 


Accepted forspublication June 27, 1977. 

From the Departments of Surgery, Stanford University Mediezl Cerzer 
and Palo Alto Veterans Administration Hospital; Mary's Help 4os5i:al, 
Daly Cty, Calif; Peninsula Hospital, Burlingame, Calif; and the US Public 
Health Service Hospital, San Franeisco. 

Reprint reqzests to 117 N San Mateo Dr, San Mateo, CA 94401 Dr 
Seribrer). 
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Recurrent aortoduodenal fistula. Note staples in duodenum and 
previously sutured aorta. 


Lessons worthy of emphasis from our unique case can be 
summarized as follows: (1) Avoidance of ADF must include 
interposition of soft tissue between the aorta and duode- 
num.’ (2) Aortoduodenal fistula must be suspected in any 
patient with gastrointestinal bleeding who has undergone 
aortic reconstructive surgery. Immediate surgical explora- 
tion is mandatory in patients with massive bleeding. When 
massive hemorrhage is not present, endoscopy may estab- 
lish the diagnosis, but exploratory laparotomy should not 
be delayed if endoscopy is nondiagnostic. (3) Staples should 
probably not be used for the duodenum in ADF repair. (4) 
Recurrent ADF ean be successfully repaired using stan- 
dard vascular surgical techniques. 
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Valium (diazepam) serves 
as an adjunct in skeletal muscle 
spasm and spasticity 


Because of its potent muscle-relaxant 
properties, Valium is a useful adjunct in relieving 
skeletal muscle spasm caused by sprains, strains 
or inflamed muscles. In such cases, adjunctive 
Valium often helps break the reflex cycle of 
spasm/pain/spasm and thus tends to increase 
mobility more rapidly. In certain other disorders 
as well — such as paraplegia and athetosis — rehabilitation special- 
ists often find the spasmolytic action of Valium helpful in relieving 
involuntary movements, muscular rigidity and convulsive spasms. 
And you can choose from scored tablets or injectable dosage 
forms to suit an individual patient's needs. 

Because of its relatively low toxicity, Valium has a noteworthy 
safety record. 
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The versatilityic 
Its evident on almo: 


As a psychotherapeutic agent, Valium 
(diazepam) serves a wide range of needs 


Whatever the patient's primary diagnosis, excessive anxiety sometimes 
becomes an important factor in treatment. In such cases, you'll find Valium an 
extremely useful adjunct to counseling. That’s because oral Valium acts 
promptly and effectively to calm the tense, cverreacting patient and to reduce 
his anxiety to more manageable levels. Moreover, Valium may be given to 
psychoneurotic patients whose predominan: anxiety is accompanied by 
secondary depressive symptoms. And when anxiety is particularly 
acute— before surgery, endoscopy or cardioversion, 
for instance — Valium is available in injectable 
form to provide immediate calming. 

Valium is generally well tolerated, with side 
effects more serious than drowsiness, fatigue and 
ataxia rarely seen. Ambulatory patients, however, 
should be cautioned against driving, operating 
dangerous machinery or drinking alcohol while on 
therapy with Valium. 
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ium (diazepam) . 
ry hospital service 


In status epilepticus particularly, Injectable 
Valium (diazepam) serves a vital need 


Injectable Valium is now co-sidered by many authorities 
to be a preferred drug in the management of status epilepticus. Used 
adjunctively, it generally succeeds in interrupting seizures promptly. 
Frequently, a single injection helps restore control. Injectable Valium 
has at times been effective even after standard 
anticonvulsan:s have failed. 

If used imtravenously, Injectable Valium 
should be adm- nistered slowly, taking at 
least one minute for each 5 mg (1 ml) given; it 
should not be nixed or diluted with other 
solutions or flaids. Although Injectable Valium 
seldom alters vital signs, because of the possible 
occurrence of spnea and/or cardiac arrest 
tespecially in elderly or very ill patients), re- 
suscitative facilities should be readily available. 
‘See product i- formation.) 





























MEDICAL SERVICE PSYCHIATRIC 


ORTHOPEDIC 


2-mg, 5-mg, 10-mg scored tablets 
= 2-ml Tel-E-Ject® (disposable syringes) 

q ® 2-ml ampuls $5 mg/ml 
um 


few products on any hospital formulary do so much so well 


For a summary of product information, please see following page. 


VALIUM *(diazepam) 


Before prescribing, please consult complete product information, a sum- 
mary of which follows: 

Contraindications: Tablets in children under 6 months of age; known 
hypersensitivity; acute narrow angle glaucoma; may be used in patients with 
open angle glaucoma who are receiving appropriate therapy 

Warnings: As with most CNS-acting drugs, caution against hazardous oc- 
cupations requiring complete mental alertness (e g., operating machinery, driv- 
ing). Withdrawal symptoms (similar to those with barbiturates, alcohol) have oc- 
curret following abrupt discontinuance (convulsions, tremor, abdominal/muscle 
cramps, vomiting, sweating). Keep addiction-prone individuals (drug addicts or 
alcoholics) under careful surveillance because of predisposition to habituation/ 
dependence. 

Usage in Pregnancy: Use of minor tranquilizers during first trimes- 

ter should almost always be avoided because of increased risk of 

congenital malformations, as suggested in several studies. Con- 

sider possibility of pregnancy when instituting therapy; advise pa- 

tients to discuss therapy if they intend to or do become pregnant. 

ORAL: Advise patients against simultaneous ingestion of alcohol and other 
CNS depressants. 

Not of value in treatment of psychotic patients; should not be employed in 
lieu of appropriate treatment. When using oral form adjunctively in convulsive 
disorders. possibility cf increase in frequency and/or severity of grand mal sei- 
zures may require increase in dosage of standard anticonvulsant medication: 
abrupt withdrawal in such cases may be associated with temporary increase in 
frequency and/or severity of seizures. 

INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, 
loca! irritauon, swelling, and, rarely, vascular impairment when used I.V.: inject 
slowly, taking at least one minute for each 5 mg (1 mi) given; do not use sma'l 
veins, i.e., dorsum of hand or wrist; use extreme care to avoid intra-arterial ad- 
ministration or extravasation. Do not mix or dilute with other solutions or drugs, 
or add to I.V. fluids. 

Administer with extreme care to elderly, very ill, those with limited pulmo- 
nary reserve because of possibility of apnea and/or cardiac arrest; concomitant 
use of barbiturates, alcohol or other CNS depressants increases depression 
with increased risk of apnea; have resuscitative facilities available. When used 
with narcotic analgesic eliminate or reduce narcotic dosage at least '/3, adminis- 
ter in small increments. Should not be administered to patients in shock, coma, 
acute alcoholic intoxication with depression of vital signs. 

Has precipitated tonic status epilepticus in patients treated for petit mal 
status or petit mal variant status. 

Withdrawal symptoms (similar to those with barbiturates. alcohol) have oz- 
curred following abrupt discontinuance (convulsions, tremor, abdominal/musczle 
cramps, vomiting, sweating). Keep addiction-prone individuals under careful 
surveillance because of predisposition to habituation/dependence. Not recom- 
mended for OB use. 

Efficacy/safety not established in neonates (age 30 days or less); prolonged 
CNS depression observed. In children, give slowly (up to 0.25 mg/kg over 3 
minutes) to avoid apnea or prolonged somnolence: can be repeated after 15 to 
30 minutes. If no relief after third administration, appropriate &djunctive therapy 
IS recommended. 

Precautions: |f combined with other psychotropics or anticonvulsants, 
carefully consider individual pharmacologic effects—particularly with known 
compounds which may potentiate action of Valium (diazepam), i.e., pheno- 
thiazines. narcotics, barbiturates, MAO inhibitors and antidepressants. Protec- 
live measures indicated in highly anxious patients with accompanying depres- 
sion who may have suicidal tendencies. Observe usual precautions in impaired 
hepatic function; avoid accumulation in patients with compromised kidney fur c- 
tion. Limit oral dosage to smallest effective amount in elderly and debilitated to 
preciude ataxia or oversedation (initially 2 to 2¥2 mg once or twice daily, in- 
creasing gradually as reeded or tolerated). 


INJECTABLE: Although promptly controlled, seizures may return: readminis- 


ter if necessary; notrecommended for long-term maintenance therapy. Laryngo- 
spasm/increased cough reflex are possible during peroral endoscopic proce- 
dures; use topical anesthetic, have necessary countermeasures available. 
Hypotension or muscular weakness possible, particularly when used with narco:- 
ics, barbiturates or alcchol. Use lower doses (2 to 5 mg) for elderly/debilitatec. 
Adverse Reactions: Side effects most commonly reported were drowsi- 
ness, fatigue, ataxia. Infrequently encountered were confusion, constipation, 


Gepression, diplopia, dysarthria, headache, hypotension, incontinence, jaundice, 


changes in libido, naussa, changes in salivation, skin rash. slurred speech, 
tremor, urinary retention, vertigo, blurred vision. Paradoxical reactions such as 
acute hyperexcited states, anxiety, hallucinations, increased muscle spasticity, 
insomnia, rage, sleep disturbances and stimulation have been reported; shou'd 
these occur, discontinue drug. s 

Because of isolated reports of neutropenia and jaundice, periodic blood 
counts, liver function tests advisable during long-term therapy. Minor changes in 
EEG patterns, usually Icw-voltage fast activity, have been observed in patients 
curing and after Valium therapy and are of no known significance. 

INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, 
syncope, bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, 
neutropenia. 

In peroral endoscopic procedures, coughing, depressed respiration, dysp- 
nea, hyperventilation, lasyngospasm/pain in throat or chest have been reported. 

Management of Overdosage: Manifestations include somnolence, contu- 
sion, coma, diminished reflexes. Monitor respiration, pulse, blood pressure: 
employ general supportive measures, I.V. fluids, adequate airway. Use levar- 
terenol or metaraminol for hypotension, caffeine and sodium benzoate for 
CNS-depressive effects Dialysis is of limited value. 

Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500. 
Tel-E-Dose® (unit dose) packages of 100, available in trays of 4 reverse- 
numbered boxes of 25, and in boxes containing 10 strips of 10; Prescription 
Paks of 50, available singly and in trays of 10. Ampuls, 2 ml, boxes of 10; Vials 
10 mi, boxes of 1; Tel-E-Ject® (disposable syringes), 2 ml, boxes of 10. 

Each ml contains 5 mg diazepam, compounded with 40% propylene glycol, 
10% ethyl alcohol, 5% sodium benzoate and benzoic acid as buffers, and 
1.5% benzy! alcohol as preservative. 


Roche Laboratories 
^ Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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Now available! 


The latest 
information on 
self-assessment 

programs. 





SELF-ASSESSMENT 
PROGRAMS FOR PHY- 
SICIANS is now availa- 
ble. It lists programs 
sponsored by all major 
specialty societies, on 
21 topics. 


Eaca program is listed 
by topic and sponsor 
and includes sites and 
times of tests, content, format, time required, 
method of scoring, aids to learning, fees and 
whom to write. 


The new edition of the E c RE 
AN. A's DIRECTORY OF | | 
| DIRECTORY OF 
| 








To order your copy ($1 ea.) of the Directory, 

write: Order Dept. OP-414, American Medi- 

cal Association, 535 N. Dearborn St., Chicago, 
IIl. 60610. 
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Wyeth Jj DOBLE IBS. aco a cert dee ce i E Veri 1158-1160 


While every precaution is taken to insure accuracy, we cannot quarantee 
against the possibility of an occasional change or omission in the preparation 
of this index. À 





Every day, healthy people 
leave the hospital- 


carrying resistant staph. 
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COLACE prevents hard, dry stools common to constipation . . . 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particulariy 
important in patients with delicate anorectal disorders. 

safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE’ 

the most widely used 
stool softener v 


& 


diocty! sodium sulfosuccinate 
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Clinical evidence of 
effectiveness in 


studies of 109 
hospitalized patients" 


Employing objective observations 
by nurse-monitors, two double- 
blind hospital studies of hypnotic 
effectiveness evaluated 57 orthope- 
dic patients, most postsurgical, and 
52 other postsurgical patients? with 
insomnia. Studies used similar pro- 
tocols of one nonmedication base- 
line night followed by seven nights 
of randomly-assigned Dalmane 
(flurazepam HCI) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pro- 
longing sleep.* 

"When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment of choice. Should the 


insomnia persist after the pain is relieved, consider 
Dalmane (flurazepam HCl). 
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Relatively safe and 
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well tolerated,” 

even for patients on 

warfarin” é 
Dalmane is generally well tolerated a 

and relatively safe. Morning “hang- i 


Jr d e 


over" is infrequent. No unacceptable 
fluctuation in prothrombin time has 
been reported in patients on chronic 
warfarin therapy.** The usual precau- 
tions should be observed in patients 
with impaired renal or hepatic func- ( 
tion; in the elderly and debilitated, 5 
initial dosage should be limited to 

15 mg to help preclude oversedation, 
dizziness or ataxia. 
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; qiii All-night relief of postsurgical 

: ; p 
Confirmed by patients’ insomnia...proved Inpractice — 
subjective assessment D ] 1 
cel de dini dp po aimane ; 
ose =sei1vmg Daimane reported on morning | ze 

poemama (HUfazepam HCI : 


| i i» | 
than pz tents taking placebo. One h. 8. | 
| One 30-mg capsule /.s—usual adult dosage — v 
_ Please see fellowing page for a summary U5 mg may suffice ingore patients). F 
of pr itct information. One 15-mg capsule /r.s—initial dosage for i 3 


E elderly or debilitated patients. 
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. Proven relief for postsurgical 
insomnia without repeating 
or increasing dosage 
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Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research laboratory: 
m Sleep within 17 minutes, 
on average 
E Sleep for 7 to 8 hours, 
on average 
B Sleep with fewer nighttime 
awakenings 
E Continued effectiveness 
over 28 consecutive nights 


of administration 


Dalmane 
Tlurazepam HCl) € 


Before prescribing Dalmane (flurazepam 


HCI), please consult complete product 
information, a s of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; ir patients 
with recurring insomnia or pocr sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generzlly not neces- 


sary or recommended. 
Contraindications: Known hypersensitivity 


to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 


CNS depressants. Caution against hazard- 


ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlcrdiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
during this period should almost al- 
ways be avoided. Consider possibility 
of pregnancy when instituting therapy; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
15 years of age. Though physical and psy- 
chological dependence have nct been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 


osage. 
Persis In elderly and debilitated, limit 
initial dosage to 15 mg to preclude over- 
sedation, dizziness and/or atax a. Consider 

tential additive effects with cther hypnot- 

ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blooc counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
ing have occurred, particularly in elderly or 
debilitated patients. Severe sedation, leth- 
argy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


have been reported. Also reported: head- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
hypotension, shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline phosphatase. 

pes Individualize for maximum benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

Supplied: Capsules containing 15 mg or 30 
mg flurazepam HCl. 
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PAPE3S READ BEFORE THE 25TH SCIENTIFIC MEETING OF 
THE INTERNATIONAL CARDIOVASCULAR SOCIETY. 


ROCHESTER, NY, JUNE 16-17, 1977: PART I 


A View af the International Cardiovascular Society on Its 


Silver Anniversary 
John E Conrolly, MD, Irvine, Calif 


Surgical Treasment of Renovascular Hypertension 


James. Stanley, MD, Ann Arbor, Mich, William J. Fry, MD, Datlas 
The concept that surgical intervention is appropriate in the treatment of 
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renovascular hypertension receives strong support from the present study 


in wich 94% of all patients benefitted from operatior. 


Assessment cf Myocardial Performance and Optimal Volume Loading 
During Gective Abdomina Aortic Aneurysm Resection 
Harry L Bust, Jr, MD; Frank W. _oGerfo, MD; Richard D. Weisel, MD; 


Johr *&. Manmick. MD; Herbert B. Hechtman, MD, Boston 


Dectampiag of the aorta did not result in myocardial depression, 
and optimal volume loading minimized or prevented Fypotension. 


Diagnosis anc Management of Renovascular Hypertensian in Children 
James E. Lawson, MD; Robert Boerth, MD; John H. Foster, MD: 


Richardi}. Dean, MD, Nashville, Tenn 


Reise of hypertension is highly predictable when all 


renc-asc.lar lesions present are corrected. 


Further Evaluation of the Sugiura Procedure in the Treatment 


of Esophagea! Varices 
Mitsue Sugiura, MD, Shunji *utacawa, MD, Tokyo 


17 


137 


The-effectiveness of this procedure in controlling or preventing esophageal 


var ceal breeding withcut compromising hepatic functon is described. 


Value af Concomitant Sympathectomy in Aortoiliac Reconstruction: 


Results of a Prospective, Randomized Study 


Rober W. Bares, MD; William H. Baker, MD; Gregor Shanik, MD, MCh; 
William Maixner; Andrew C. Hayes; Richard Lin; William Clarke, PhD, towa City 
This -andamized study indicates that concomitant lumbar sympathectomy 


1325 


does not improve the results of aortoiliac reconstruction ir terms of improves 
leg hemocynamics, graft patency or limb survival. The only beneficial effect 


seems to be a reduction in foot vascular resistance. 


Errors and Artifacts of Doppler Flowmeters and Their Solution 
K. Wayne Johaston, MD, FRCS(C;; Bruno C. Maruzzo, MSc; 


Richard 3. C. Cobbold, PhD, Toronto 


13-5 


A eomtinucus wave Doppler ultrasound unit with a mutifilter system can be 


used o quantify the severity of underlying arterial disease through the 
caicusatior of a pulsatility index. This index correlated wel! with the 
severty of atherosclercsis seen by arteriography. 


Coaguletien Abnormalities in Patients With Arterial, Venous, and 


Combinec Arterial and Venous Thromboses 


Lt Co! 3eorge J. Collins, Jr, MC, USA; Col Norman M. Rich, MC, USA. 
Maj Se vetore Scialla, MC, USA; Maj Charles A. Andersen, MC, LSA; 


Lt Col ?&Jl T. McDonald, MC. USA, Washington, DC 


The conceot that arterial and venous thromboses occur 
threush different mechanisms may be an oversimplificatiom 


Contents-<ontinued on p 1272. 
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Realistic Expectation for Patients Having Lower Extremity Bypass 
Surgery for Limb Salvage 
Joseph A. O'Donnell, MD; Bruce J. Brener, MD; Donald K. Brief, MD; 
Josaph Alpert, MD; Victor Parsonnet, MD, Newark, NJ 
Age, sex, diabetes, arteriographic runoff, and presence 
cf a saphenous vein influence limb salvage and survival. 
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Transmetatarsal Amputation 1366 
David J. Effeney, MB, BS, FRACS; Robert C. Lim, MD; 
William P. Schecter, MD, San Francisco 

Transmetatarsal amputaton is still a satisfactory operation in 

selected patients with distal gangrene without spreading 


infection or rapidly advancing ischemia. 


Management of Early Postoperative Complications of Arterial Repairs 1371 

Joseph L. Mulherin, Jr, MD; Terry R. Allen, MD; William H. Edwards, MD; 

W. Andrew Dale, MD, Nashville, Tenn 
Thrombosis and hemorrhage were the most frequent early postoperative 
complications encountersd after arterial reconstructive procedure. An e 
aggressive approach to reoperation for these complications 


was successful for the majority of patients. 


Vascular Access in a University Transplant and Dialysis Program: 
Results, Costs, and Manpower Implications 
Stanley R. Mandel, MD; Philip —. Martin, MD; Ronald L. Blumoff, MD; 
William D. Mattern, MD, Chapel Hill, NC 
Vascular access in support of patients undergoing chronic hemodialysis has 
become the most common operation performed at this hospital and 
requires a massive commitment of dollars, time, and personnel. 
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The Asymptomatic Carotid Eruit and the Ocular Pneumoplethysmography 1381 
William Gee, MD; Dale W. Oller, MD; Duane G. Amundsen, MD; 
James J. Goodreau, MD, Bethesda, Md 
In patients with an asymptomatic carotid bruit the use of the ocular 
pneumoplethysmograph demonstrated an accuracy of 91.696 in detecting 


stenoses of at least 7596 of the diameter of the vessel. 


innominate Artery Endarterectomy: A 16-Year Experience 1389 
Roy E. Carlson, MD; William K. Ehrenfeld, MD; Ronald J. Stoney, MD; 
Ecwin J. Wylie, MD, San Francisco 

Transsternal endarterec-omy provides prolonged relief 


from symptomatic innominate atherosclerosis. 


Ultramicroscopic Ulcerations and Thrombi of the Carotid Bifurcation 1394 
Norman R. Hertzer, MD; Edwin G. Beven, MD; Sanford P. Benjamin, MD, Cleveland 
Small ulcerations, seen by scanning electron microscopic examination of 
carotid plaques which do not appear grossly to be ulcerated, may be a 


source of emboli. 


A Planned Approach to Coexistent Cerebrovascular Disease in 
Coronary Artery Bypass Candidates 
John Thomas Mehigan, MD; Wally S. Buch, MD; 
Robert D. Pipkin, MD; Thomas J. Fogarty, MD, Palo Alto, Calif 
With unilateral carotid cisease and coronary artery disease, the risk of a 
combined operation is no greater than that associated with coronary 
revascularization alone. 


1403 


REGULAR DEPARTMENTS 


Index to Advertisers 1412 


Instructions for Authors 1276 





Powder. In shaker-top vials. Especially useful ir the 


bacteria feund topically. And, since these antibiotics are 


treatment of suppurating or serous discharging lesions, seldom used systemically, ded eda is spared sen- 


infeced ulcers, moist or oozing lesions, and inter- 


trigino-is areas." 


£ combination of three antibiotics with a spec- 
trum-c action encompassing virtually all pathogen c 








NEOSPORIN Powder 


sitization to those antibiotics 


ich might later be 


required systemically. 


(po ymyxin B-bacitracin-neomycin) 


NEOS®CRIN® POWDER 

POLYMY'ZIN B-BACITRACIN-NEOMYCIN 
FOR TCP*CAL USE ONLY (NOT STERILE) 
DESCRIFTION: Each gram contains: 
Aerosparir* brand Polymyxin B Sulfate 5,000 
Units; amc acitracin Units; necmycin sulfate 
(equivalem to 3.5 mg neomycin base) 5 mg; ina 
special zc-se base. 


"IND!CAaTIONS: Based on a review of 
this drug by the National Academy of 
Scier-es — National Research Council 
and/-r »ther information, FDA has 
classified the indications as follows: 

“Poss bay” effective: For topical adminis- 
tratiam for the treatment of the listed 
localize4 infections or for suppressive 
there»y*n such conditions: 

Pro ctic: Postoperative and traumatic 


surface wounds, biopsy sites, skin grafts 

and doror sites, dermabrasion. 

Theradeutic (when infected by susceptible 
e 


orgamsms): Vascular ulcers, decubitus 
ulcers rodermas, infected eczemas, 
infectedsdermatoses. 

Final clessification of the less-than- 
effective indications requires further 


investigation. 





CONTRAINDICATIONS: This product is 
contraindicated in those individuals whe have 
shown hypersensi®vity to any of its components. 
WARNING: Because of the potential hazard of 
nephrotoxicity and ototoxicity due to neomycin, 
care should be exercised when using this 
product in treatinc:extensive burns, tropic 
ulceration and other extensive conditions where 
absorption tl ei is possible. In burns 
where more tia percent of the bode surface 
is affected, especially if the patient has impaired 
renal functior or is receiving other amineglyco- 
side antibiotics concurrently, not more than one 
application a day isrecommended. 
PRECAUTIONS: As with other antibiotic 
preparations, prolenged use may result in over- 
of nonsuscaptible organisms, inctuding 
ungi. Appropriate-measures should be taken if 
this occurs. It 5 tobe noted that the power is 
not intended for sterile use in oh aie pr-- 
cedures such as these involving abdominal or 
thoracic body cavities. 
ADVERSE REACTIONS: Neomycin isa not 
uncommon cutaneous sensitizer. Articles in the 
current literature indicate an increase in ne 
prevalence of persans allergic to neomyen. 
Ototoxicity and nephrotoxicity have been 
reported (see Warr=ng section). 


Famous Neosporin ® (polymyxin B-bacitracin- 
neomycin) therapy. In convenient powder form. 


DOSAGE AND ADMINISTRATION: Apply 

lightly to the area to be treated as often as 

bes ed; bg ae kou ay be pers with a 
ressing or left exposed, as desired. In biopsy 

sites, dermabraded areas, etc., the powder may 

be mixed with a little powdered gelatin foam to 

provide concurrent hemostasis. 


SUPPLIED: Shaker-top vial of 10 g 
NDC 0081-0744-99. 

Complete literature available on request from 
Professional Services Dept. PML. 


Burroughs Welicome Co. 
aval Research Triangle Park 


Wellcome North Carolina 27709 
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(kanamycin sulfate) 
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O more than a decade of c inical experience indicates the effectiveness of Kantrex® 
(kanamycin sulfate) in patients with pe itonitis or peritoneal contamination.'? 


i O Kantrex administration during surgery, or instillation post-op orovides immediate 
E contact with the site of existing or potemntial infection—permits higher local con- 4 
centrations than can be achieved with systemic use, without increased risk j 
of toxicity. i 
O absorption with intra»eritoneal instillation of Kantrex is about the same as with 3 
intramuscular use, while absorption byirrigation is considerably less. High tran- 3 
sient peritoneal concentrations have nct resulted in any local tissue reactions. 2 
0O Kantrex—a preferred an: biotic with a precise mode of administration for patients E 
with peritoneal soilage or peritonitis. O course, Kantrex shouid not be used for U: 
irrigation or instillatian in a routine prophylactic manner; its use is recommended 3 
only following exploration for established peritonitis or after peritoneal con- 3 
tamination due to fecal spill during surgery. : ) 
DOSAGE FƏR INTRAPERITONEAL USE Contraindications: A history of hypersensitivity to the drug. Prior auditory 
KANTREX ^r irrigation UR xf gene pera eau o BE agents may be a contra- H 
i ial i i iection. ndication if = i | M 
ten e cantion (a4 eI) may We ai as ah e A ) THIS DRUS IS NOT INDICATED IN LONG-TERM THERAPY (e.g. Tuberculosis) 
KANTREZ tor I.P. instillation BECAUSE O THE OTOTOXIC HAZARD WITH EXTENDED ADMINISTRATION. 
© Adults 5,80 mg. diluted in at least 26 ml. steri e distilled water. Warning: Se» "Warning" box above. 
e Children 7.5 mg./Kg. diluted in at least 20 mi. sterile distilled water. Precautions= Obtain audiograms before and during therapy in patients with 
è The above dosages have been sepeaved every 12 hours for up to 3 days. renal dysfunction when treatment lasts more than 5 days. Stop Kantrex (kanamy- 
€ Total dai y dosage Dy all routes should not exceed 1.5 Gm. for adults, or 15 cin sulfate) i tinnitus or hearing loss occurs. Hydrate patients to prevent 
mg./Ke. dr children. chemical irritation of the renal tubules. Assess renal function periodically, both 
e Instill so ution through polyethylene tube sutured into wound at closuse. |i before and desing therapy. If signs of renal irritation occur (casts, cells, pro- 
possib postpone instillation until patient has fully recovered from e*fects of teinuria), incase hydration and reduce the dosage or the frequency of dosage 
@nestiesa or muscle-relaxing drugs. if necessary. n azotemic patients, the frequency (in hours) of doses may be 
e Adjust dcsage interval by ‘‘creatinine X 9” formula for patients with impaired obtained by multiplying the serum creatinine by €. If azotemia or oliguria occurs, 
renal tenetion.* discontinue tserapy. Mycotic or bacterial superin*ection may occur. 


*e.9.: If mm creatirine is 2 mg /100 ml., multiply by 9; interval between 


kanok Shaws is 1H hours. Adverse Reactions: Nephrotoxicity—albuminuria, presence of white and red 


cells, granular casts, azotemia and oliguria have been reported. 


BRIEF SL IMMARY OF PRESCRIBING INFORMATION Ototoxicity-see box warning. — . | 
COMBINED: KANTREX® INJECTION AND PEDIATRIC INJECTION Irritation 9. pain at the injection site, skin rash. drug fever, headache and 
(kanamycin sulfate injection) paresthesias. 

The average adult dose is 1 Gm. daily. The maximum adult total daily dose 


Warning; Te major toxic effect cf parenterally administered kanamycir sulfare Aia ceel aM E ss of administration and the total amount 
is its actionwon the auditory portion of the eighth nerve. High frequency deaftrsss The intravesous route is used only if intramuscular administration is not 
usually eec rs first and can be cetected by auciometric testing. Tinnitus or feasible. The 2.5 Gm. dose is added to the 200 ml. of sterile diluent and 
vertigo Sapeur anc are evidence of vestibular injury and impending dilateral administered 39 to 80 drips/minute : 
irreversibE» ‘eafness. When usedaas intraperi he EUR ae 
x Maur ^ . 5 peritoneal instillation, the above dose is diluted in 20 ml. 

in patient with impaired kidney function, the risk of severe ototoxic reactions of sterile dilu nt. If possible, instillation should be postponed until after patient 
and permen-nt deafness is sharply increased. In such cases, the daily dosage is fully recove-ed from effects of anesthesia and muscle-relaxing drugs. 
should bz reduced and the interval be-ween doses lengthened. If there is As aerosol 7eatment, 250 mg. of Kantrex is diluted with 3 ml. of physiological 
evidence 5f progressive renal dysfunct on (increasing NPN, BUN, creatinine 


or oligusa) during therapy, audicmetriz tests are advised and discontinuatien sane end a: ahh ; 
of ile dum lhiould be considered. Kantrex Irjection in concentrations of 0.25 per cent (2.5 mg./ml.) has been 


Older patients and patients receiving a total dcse of more than 15 Gm. of ce hine eR cr h Been, Solution: in, Hbecess. cavities, pleurer apsesd, 
kanamycir. sulfate should be carefully cbserved for signs of eighth nerve damage : aap: 
Infants ana children generally tolerate the drug well; and when the recem- Supplied: Ru ber capped vials as a ready-to-use sterile aqueous solution in 
mended p-emautions are followed, the ircidence of toxic reactions is low. As concentrasions: 0.5 Gm. in 2 ml., 1.0 Gm. in 3 ml., Pediatric Injection 
Neuromussular para ysis with respiratory depression may occur when kana- »mg.in2m. 
mycin sulfat- is admin stered intraperizcneally concomitantly with anesthesia and References: f Cohn | Jr, et al: Intraperitoneal kanamycin—clinical experience. 
muscle-re:z ng drugs Although there have been isolated reports of respiratery Am Surg 29:736-760, November 1963. 2. Cohn | Jr: Peritonitis: Prevention and 
depressior Dllowing intraperitoneal instillation of kanamycin, there is no cure. J Fla Meg Assoc 56:705-708, September 1969. 3. Nelson JL, Kuzman JH, 
conclusive psoof that this side effect can be produced with recommended doses Cohn | Jr: Intsmsperitoneal lavage and kanamycin for the contaminated abdomen. 
of the druc. Surg Clin Nowh Am 55:1391-1395, December 1975. 4. Atkins RC, et al: Pro- 
The comcu rent systemic use of other ototoxic and/or nephrotoxic drugs, par- longed antibietic peritoneal lavage in the management of gross generalized 
ticularly strestomycin, polymyxin E, polymyxin E (colistin), neomycin, peritonitis. Med J Aust 1:954-956, 1976. 5. Brockenbrough EC, Moylan JA: 
gentamicsr, «nd viomycin should be avo ded. Treatment of sentaminated surgical wounds with a topical antibiotic: A double 
The adrrirsstration of kanamycin sulfate and rapid acting diuretic agen's, e.a. blind study of240 patients. Am Surg 35:789-792, November 1969. 6. Ciccone 
ethacrynic a id, furosemide, mera'luride sodium, sodium mercaptomerin and PN, Malamen* M, Bellingham C: Surgical wound irrigation: Kanamycin sulfate 
mannitol (oamticularly when the diuretic s given intravenously) may cause versus saline. Urology 3:63-66, January 1974. 7. Bingham R, Fleenor WH, 
irreversible meafness. Concurrent use of these agents should be avoided. (See Church S: The local use of antibiotics to prevent wound infection. Clin Orthop 
“Adverse®esctions."’) 99:194-200, M=ech-April 1974. 


Usage in Pregnancy: Safety of this drug in human pregnancy has not beea BRISTOL LABORATORIES ® 
established. Division of Bristol-Myers Company RISTOL 
Syracuse, New York 13201 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, all transmittal letters to the editor must contain the 
following language before manuscripts can be reviewed for possible 
publication: “In consideration of AMA’s taking action in reviewing and 
editing my (our) submission, the author(s) undersigned hereby trans- 
fers, assigns, or otherwise conveys all copyright ownership to the AMA 
in the event that such work is published by the AMA.” We regret that 
transmittal letters not containing the foregoing language signed by all 
authors of the manuscript will necessitate return of your manuscript. 

Author Responsibility. All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
22 x 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was reac. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.— Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effeet that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) volume number, (5) inelusive page 
numbers, and (6) year, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 

Volume and edition numbers, specific pages, and name of trans- 
lator should be included when appropriate. The author is respon- 
sible for the accuracy and completeness of the references and for 
their correct text citation. 
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Metrication.—All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Hlustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). ] 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. fabels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that eolor will add significantly to the published 
manuscriot. The ARCHIVES will pay part of the expense of repro- 
duction aad printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribut.on, the author's share is $275.00 for up to six square- 
finished illustrations that can he arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of erticle, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8! x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sneet and repeat all heads and stubs. Each table must have 
a title. 

Letters to the Editor.-The editor will be pleased to receive 
correspendence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked "For Publication.” No more than two references are 
permitted, and illustrations are acceptable only when essential to 
the message. 

Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exceed 80 words. 
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ANTISEPTIC 
SECURITY 


in scrubbing and 
prepping 


For surgeons, nurses and patients 
the prompt. broad-spectrum action 
of BE ADINE Microbicides 
provices topical antiseptic security. 


BETADINE Surgical Scrub, for 
sc-ubbmg by the surgical team and 
for opi mal skin degerm ng in 
prepping the patient... promptly 

ac iewes full microbicidal effect with 
each usage... (in the rare instance 
of ocalirritation or sensitivity, 
discont nue use in the individual). 


BETAD NE Solution or BETADINE 
Aeroso Spray, to enhance antisepsis 

in prepping:after initial use of 

BETAD NE Surgical Scrub. BETADINE 
So'utios and BETADINE Aerosol Spray 
are film-forming ...active in the presence 
of blooc, pus and serum...help 
maintain postoperative antisepsis when 
appliedto incisions. 





Pu-due -rederick 


© COPTRIGHT 19^ 5, THE PURDUE FREDERICK COMPANY 
NORW LK, CONF 0685€ A798. 163175 


BETADINE 
Microbicides 


Foremostdocumented m» c 
broad-spectrum naca 
topicœ microbicides 









In your patients... 





erience 
the benefits 


tobramycin sulfate 









80 mg: in 
2-mi. ampol 
*Equivalent to 
tobramycin. 
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In patients with peritonitis in vhom you 
suspect septicemia and the gram-negative. 
organism isolated from blood is likay to be 
susceptible to tobramycm in your hospital 
Setting...you may starz therapy with Nebcin 

ore you receive results of suscep ability 
studies" In this situation. Nebcin may be 
a great help to you and gain valuab e time 
for your patient. 

In proper indications and recommended 
dosages, the general effectiveness o Nebcin is 
well-known. Experience its benefit: in treating 
your patients who have peritonitis caused 


by susceptible strains of the indicated gram- 
negative organisms. 


N i @ IM/IV. 
® 
"Due to indicated susceptible organ.sms e : cmn 


*The decision to continue therapy with Nebcin should be tobr amycin sulfate 


based on the results of susceptibility studies, the severity for serious gram-negative 
of the infection, and the important addézional concepts infections in your hospital 


discussed in the Warnings box on the next page. 
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If ovesgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initia: ed. 

AdverseReactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity— Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides —l.M. /1.V.: 

The usual duration of treatment is seven to ten days. F 
Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./Xg./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./day 

administered in three or four equal doses. This dosage should be reduced to 

3 mg./g./day as soon as clinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — € 

Up to 4-mg. /Kg./day may be given in two equal doses every twelve hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function— 





WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth.nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially rormal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retertion (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
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half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. /ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously admmistered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 















After a-oading dose of 1 mg./Kg., subsequent dosage must be adjusted either 
with reduced doses at eight-hour intervals or with normal doses at prolonged 
interva s. To determine the reduced dose at eight-hour intervals, see the conven- 


ient nomogram in the package literature.* To calculate normal dosage at 


prolonged intervals (if the creatinine clearance rate is not available and the 


patient's condition is stable), the following formula may be used: 
1 mg./Kg.q.(6 x serum creatinine) h. 
Neither regimen should be used when dialysis is being performed. 


I.V. Administration— The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 


The diluted solution usually should be infused over a period of twenty to sixty 


minutes. 






*An alternate rough guide for determining reduced dosage at eight. hour intervals(for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended 
dose by the»atient's serum creatinine. 


tions in serum and tissue. 
Usage in Pregnancy—Safety of this product for use during pregnancy 












has not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
tion isa clear and colorless sterile aqueous solution for parenteral administra- 
tion. It is stable and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of ser ous infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole. negative), 
Providencia. Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 
lococci, including Staphylococcus aureus (coagulase-positive and 

coagulase- negative). 

Nebcin is indicated in the treatment of septicemia; central-nervcus-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these organisms. 
Aminaglycosides, including Nebcin, are not indicated in uncom plicated initial 
episodes of urinary tract infections unless the causative organisms are not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potent ally less toxic 
drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 
and identify etiologic organisms and to test their susceptibility to tcbra mycin. If 
susceptibility tests show that the causative organisms are resistant to tobramy- 
cin, other appropriate therapy should be instituted. In patients in wnom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated before the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinyicholine or tubocurarine. 





Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg./Kg. q. 8h. 
(Total, 5mg./Kg./day) 


Usual Dose for 
Serious Infections 


For Patient 
Weighing 
Kg. Lb. 


1 mg./Kg. q. 8h. 
(Total, 3mg./Kg./day) 


mg./dose ml./dose* 
q. 8 h. 
120 mg. 3 mi. 
115 mg. 2.9 ml. 
110 mg. 2.75 ml. 
105 mg. 2.6 ml. 
100 mg. 2.5 ml. 
95 mg. 2.4 ml. 
90 mg. 2.25 ml. 
85 mg. 2.1 mi. 
80 mg. 2 mi 
75 mg. 1.9 ml. 
70 mg. 1.75 ml. 
65 mg. 1.6 ml. 
60 mg. 1.5 ml. 
55 mg. 1.4 ml. 
50 mg. 1.25 ml. 
45 mg. 1.1 ml. 
40 mg. ] ml 


tApplicable te all product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber. stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
mli., 2 ml., -ubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., n packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pH. [0304769] 
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Additional information available 
to the profession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 


Papers Read Before the 25th Sciertific Meeting 
of the International Cardiovascular Society, 
Rochester, NY, June 16-17, 1977: Part | 


A View of the International Cardiovascular 


Soeiety on Its Silver Anniversary 


John E. Connolly, MD 
b 
- 


c7 this presidential address, I was tempted to talk 

a5eut one of my personal interests in vascular surgery, 
but deeded it was more important to talk about our Soc ety 
for a namber of reasons. First, this Silver Anniversary of 
our founding in 1952 warrants some reflection; second, our 
plans te expand our membership have come to fruition aad 
should 5e shared with you; and third, a need to icentify 
competence in vascular surgery is clearly on us and 
deserve discussion. 

Many of you may net be aware of the origins of ear 
Society although a detailed account of the history of our 
parent organization, the International Cardiovescular 
Society has just appeared in the current issue of the 
Jourma of Cardiovascular Surgery, authored by nome 
other than the man who conceived and organized our 
Society Dr Henry Haimovici (Fig 1). Some facts anc dates 
of our Society should be of interest to you on this, our 25ch 
anniversary. 

In March 1950, Dr Haimovici conceived the idea cf a 
vascula“ socety that would be worldwide and include the 
leaders of the newly burgeoning specialty of vascular 
surgery in the United States, Europe, and South America. 
This sowiety would have a central organization and three 
chapters: the North American, the European, ard tae 
South American. In contrast to the Society for Vascular 
Surgery, which had been established in 1947, it would »e 
interra ional and would concentrate on the vessels, rather 
than er the heart. For these reasons, it was called tke 
Interra-ionsl Society of Angiology. Dr Haimovici initial y 
enlisted support for his new society from one cf tke 
founders of modern vascular surgery, Rene Leriche ef 
Paris, who eoncurred that it was an excellent idea and 
gracieisly agreed to serve as its first international presi- 
dent (+= 2). 


Accented for publication July 5, 1977. 

From the Degartment of Surgery, University of California at Irvine. 

Presice tial address read before the 25th scientific meeting of tke 
Interna-icaal Cardiovascular Society, Rochester, NY, June 16, 1977 

Repriatarequssts to Department cf Surgery, University of Califernia at 
Irvine, rw ne, CA 92717 (Dr Cennolly). 
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The first international congress was held in Atlantic 
City, NJ, on June 9, 1951. Figure 3 shows three of our 
distinguisned founding members on the Boardwalk of 
Atlantic City during that initial meeting. Our branch of 
the Society originally was known as the International 


Fig 1.—Herry Haimovici, MD, of New York, founder of Interna- 
tional Society of Angiology. 
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Fig 2.—Rene Leriche, MD, of Paris, first president of International 
Society of Angiology. 


Fig 3.—Founding members of Society, Alton Ochsner, MD (left), 
Michael DeBakey, MD (center), and Geza de Takats. MD (right), 
on Boardwalk of Atlantic City, NJ, during first meeting in June 
1951. 


Society of Angiology, North American Chapter. It held its 
first meeting in Chicago on June 7, 1952, with Dr Emile 
Holman of San Francisco as the first president (Fig 4). Dr 
Holman was Professor and Chairman of the Department of 
surgery at Stanford University School of Medicine; I was 
then ar assistant resident in his surgical program. Dr 
Holman had hoped to attend this 25th anniversary of our 
Society and also his Presidency, but he unfortunately died 
on March 19 of this year. It was my good fortune to spend 
1952 and 1953 at St Bartholomew's Hospital in London as a 
surgical registrar, where I worked under the guidance of 
Sir James Paterson Ross and John B. Kinmonth. Thus, it is 
not surprising that my early associations led to a life-lang 
interest in cardiovascular surgery. 

On my way to London from San Francisco, I stopped in 
Chicage in 1952 and heard the first program of our 
Chapter, which consisted of eleven papers (Fig 5). The first 
presideatial address dealt with arteriovenous fistwlas, a 
field in which Dr Holman was internationally renowned. 
Anothe- paper was given by our distinguished member, 
Robert R. Linton, and seven other papers were presented 
by members who subsequently served as presidents of our 
organization: Geza de Takats, Alton Ochsner, Harris B. 
Shumacker, Jr, Frank Gerbode, Ralph A. Deterling, Jr, 
Ormand Julian, and Jesse E. Thompson. The second 
meeting of our Chapter took place two years later in San 
Francisco, with Geza de Takats as the second president. 
Thereafter, yearly meetings of our Chapter have taken 
place in various cities in North America. Our third, fourth, 


Fig 4.—Emile Holman, MD, of San Francisco, first president of 
International Society of Angiology, North American Chapter. 
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SCIENTIFIC PROGRAM 


PRESIDING OFFICER 
EMiLE F. HOLMAN, San Francisco 


MORNING SESSION 
9:09 a.m. 


Ll Maden Concepts in the Treatment of the Postphlebitic Syndrome. 
BoBER- R. LINTON, Boston 


2. Aczr-is of Unknown Etiolagy. 
Harris B, SHUMACKER, JR., Indianapolis 


3. Torusus Right Common Carotid Artery Simulating Aneurysm. 
EALPH A. DETERLING, JR., New York 

4. The Gonstrection and Use of Fresh Autogenous Arterial Transp.ants, IL 

Zri-ging of Aortic Defects by Splenic Artery Grafts. 
y ELIOT S, HURWITT AND ADRIAN KANTROWITZ (by invtatror), 

Mew York 

5. PANEL DISCUSSION: The Maragement of Thromboembolism. 
Moder=or: ALTON OCHSNER, New Orleans 
Gollabe-ators: GEZA DE TAKATS, Chicago; ROBERT R. LINTON, 
Eston; LEO Loewe, New York 


[i AFTERNOON SESSION 
T 2:00 p.m. 


6. PRESCDEN" S ADDRESS— Problems in the Dynamics of Blood Row. 
D. ?ressuse Relations at Site cf an Arteriovenous Fistula. 


= 


BILE ?, HOLMAN, San Francisco 


7. Pumncnary arteriovenous Fistula with Physiological Studies, 
FRANK GEEBODE, San Francisco 


8. The S. rgical Treatment of Arterial Aneurysms. 
GERALr H. Pratt, New York 

9. The Fecognzion and Management of Chronic Segmental Arterial Ovecu- 

Sm. 

GRMAND C. JULIAN (by invitation), WILLIAM S. DYE (by intitatwr) 
AND GEZA DE TAKATS, Chicago 

10. Chrome Obsaruction of the Abdominal Aorta. 
EsRNAEDO MILANES, E. PEREZ-STABLE, R. BUSTAMENTE, R. 
CUuERR4, A. HERNANDEZ AND J, McCook, Havana 


11. Huma. Hypertension Due to Unilateral Renal-Artery Occlusion (GoH- 
Bit Pheromenon) Relieved by Nephrectomy. 
Jesse E THOMPSON (by invitation) AND REGINALD H. SMITHWICK, 
Beeston 


Fig 5.—Progrem of first meeting of International Socisty ef 
Angiolog", North American Chapter, on June 7, 1952, Chicaac. 


Fig 6.—Left tc right, Frank Rundle, MD, of Australia, Harris B. 
Shumacker, MD, of Indianapolis, Henry Swan, MD, of Denver, end 
Frank 3erbods, MD, of San Francisco during third congress of 
Internz'icnal Cardiovascular Society, Atlantic City, NJ, 1957. 
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Fig 7.—Ralpe Deterling, MD, delivering his presidential address 
before tenth congress of International Cardiovascular Society in 
Moscow, Aug 27, 1971. 


Fig 8.—Table of Contents of first issue of Journal of Cardiovas- 
cular Surges, July 1960. 


The Journal of 
Cardiovascular Surgery 


BIMONTHLY REVIEW 
OFFICIAL JOUSNAL OF THE INTERNATIONAL CARDIOVASCULAR SOCIETY 


EDIZIONI MIN®RVA MEDICA Corso Bramante 83-585 TORINO (Italy) 


Annual subscription price $12. - £ 4.4.8 


VOL. 1 Copyright by Edizioni Minerva Medica - Torino NO. 1 (JULY 1960) 


CONTENTS 


teu Current progress Pins 
Editorial 1 
— Nai | E Mal MNGOGRATH 2 E, ARTRRIOGRATITY 108 
Hl. HMaimoe >i, E. Malan C. Malchiodi 
Original papers | 
ra auci boca, falus ' Historical notes 
ÜHANCING CONCEPT: IN VASCULAR SURGERY 


M. E. **- Bakey THE INFLUENCE OF WILLIAM HARVEY IN 


| MODERN CARDIOVASCULAR SURGERY 118 
CLOSED HEART SURGERY IN ATRIAL SEPTAL | Wy H. Rains 
DEFECT (126 cams) - 45 | 
A, M, Doglio A, Actis Dato ' Book Reviews . 125 


CHRONIC OCCLUSIVE-—ISEASE OF THE AORTA 


AND ILIAC ARTERIES (TREATMENT AND Arterial embolism in the limbs. The 


RESULTS) .. P 57 clinical problem and its anatomical 
C, G. Rob, =. R. Downs basis (A. L, Jacoss) — Vascular 
Surgery (G. DE Takats) -- Patho- 

PERICARDIECTOM Y PERF 65 


logie, Klinik und Therapie der Peri- 
pheren Durchblutungstórungen (M. 
RatscHow). 


H. B, Shum--ker, J. Roshe 


CIRCULATORY ARRES AND DEEP HYPOTHER- 
MIA INDUCED WIT A PUMP-OXYGENATOR 
SYSTEM AND A HEAT EXCHANGER ............ Teel EN S d LAE eo eret 127 

A. Piwnic- M, Weiss, =o 
C. Lenfarm Ch, Dubost 


THE ASSOCIATION OMMHE ARTIFICIAL HEART- 
LUNG WITH DES? HYPOTHERMIA IN 
OPEN HEART SUEGERY nnnm 

Ch, Dubost F. Blondeau 


VEIN TRANSPLANTS AND GRAFTS IN THE 
SURGICAL TREAMMENT OF THE POST- 
PHLEBITIC SYNMMDOME ...... onnan 94 

E. C. Palme, R. Esperón 


Fourth International Congress of the 
International Cardiovascular Society 
(Munich, Germany, September 18, 19, 
20, 1959) 

1960. Meetings of the Chapters of the 
International Cardiovascular Sociely 


E 


Summaries in French 
Summaries in Spanish 
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fifth, and sixth presidents, namely, Drs Ochsner, Shumack- 
er, Haimovici, and Gerbode, each served two years as 
president, but this arrangement terminated beginning 
with the election of Dr C. Rollins Hanlon as cur seventh 
president in 1963. I achieved membership in our Society at 
the 1961 meeting in New York, and my certificate is signed 
by another of my teachers, Dr Frank Gerbode, who also 
inspired me to pursue a career in cardiovascular surgery. 
So, you can see that the historical events of che Society 
have strong sentimental meaning to me. 

The second of the 12 international congresses of our 
Society that have been held to date took place in Lisbon in 
September 1953. This was a landmark in our Society’s 
history, since during this congress, precedents were estab- 
lished concerning the pattern of the scientific programs 
and the joint meetings with those of the International 
Society of Surgery. The first international congress I 
attended was the third, held in Atlantic City, NJ, in 1957. 
Figure 6 shows two of our early Chapter presidents and 
other distinguished members on the Boardwalk during 
that meeting. At this third congress, the name of the 
Society was officially changed to the International Cardio- 
vascular Society. The rapid expansion of cardiac surgery 
and the increasing number of cardiac surgeons on the 
roster of membership made the original designation as the 
International Society of Angiology seem inadequate. 
There was considerable discussion as to whether the word 
“Surgical” should be included; it was decided to omit it 
because a number of the members at that time were 
nonsurgeons such as cardiologists, radiologists, and angiol- 
ogists. It was also decided at that time to designate the 
presidential address of the parent organization as the 
Leriche Memorial Lecture, in honor of our first interna- 
tional president, who died in 1955. During that same year, 
1955, the ARCHIVES OF SURGERY was adopted as the official 
journal of the North American Chapter in place of the 
journal, Angiology. 

The experience in 1957 in Atlantic City to meet vascular 
surgeons from throughout the world had a profound effect 
on me. I remember especially meeting Russian surgeons 
there who demonstrated their vascular stapler and 
presented a movie of an intrathoracically placed second 
heart in a dog. This melting pot of surgeons and cultures 
from around the world fascinated me; because of this 
experience, I subsequently have attended and participated 
in most of the biennial international congresses of our 
Society. Undoubtedly, the most interesting of these meet- 
ings for me was that held in Moscow in 1971 under the 
international presidency of our member, Dr Ralph Deter- 
ling, another of my early teachers of cardiovascular 
surgery (Fig 7). I found that the Russian vascular surgeons 
lacked much of the diagnostic and surgical equipment that 
we take for granted. They were, therefore, behind in the 
application of many techniques, but they knew the world 
literature, and had even read some of my papers. 

In 1958 at Diisseldorf, West Germany, Henry Haimovici 
and Edmundo Malan of Italy conceived the idea of a 
journal for the international Society to meet the need for a 
coordinated exchange of cardiovascular contributions on a 


1284 Arch Surg—Vol 112, Nov 1977 


PRS. CUT V ae ee ee G6 
br ic Va T EET 


worldwide scale. At the 1959 congress, the three Chapters 
duly approved the creation of the journal, and Henry 
Haimoviei and Edmundo Malan were coappointed chief 
editors. The first issue of the Journal of Cardiovascular 
Surgery appeared in July 1960 (Fig 8). Drs DeBakey, de 
Takats, Dogliotti, Dubost, Rains, and Rob, household words 
in our vocabulary, all made contributions to that first issue. 
After two years on the editorial board of the Journal, I was 
appointed regional editor for North America in 1974. 
Perhaps these appointments were related to my desire 
either to upgrade our existing Journal or to start a new 
journa. devoted exclusively to vascular surgery. 

Considerable effort and thought were given to this 
problem, both by the councils of our Society and also the 
editorial board of the Journal. Many of our European 
Chapter officers and editorial board members saw our 
efforts as an attempt by the North Americans to take over 
the Jewrnal with our own editor and publisher. The 
membership of our North American Chapter was fbolled 
severa. years ago and overwhelmingly voted against a new 
journa. for vascular surgery. The alternative appeared to 
be to improve the quality of the papers and the delivery 
date of the Journal. Progress and change toward these 
goals kas been slow, but I hope, perceptible, to our member- 
ship. “he time between submission and publication of 
articles has shortened and arrival time of the Journal in 
North America has improved. Likewise, there has been an 
appreciable increase in the number and caliber of papers 
submitted from North America. I believe that a journal for 
our Society is important as a link between the Chapters 
and as a unique scientific bond between the cardiovascular 
surgecns of the world. In addition, a journal fulfills the 
basic tenet of our Society's purpose, to disseminate infor- 
mation and maintain personal contact between those inter- 
ested in the circulation throughout the world. 

Sigrificant changes during my period of membership in 
our CFapter include an enormous growth in attendance at 
our meetings and the increasing excellence of the program 
associated with explosive advances in vascular surgery. 
There is widespread interest in peripheral vascular surgery 
by a growing number of general surgeons. At least half of 
our rezistration is now made up of nonmembers, many of 
whom are highly experienced, talented peripheral vascular 
surgecns. By and large, they are not members because they 
have not published papers. Each year such candidates 
presert an increasing dilemma for our membership 
comm:ttee. Many of these vascular surgeons have much to 
offer our Society and at the same time have considerable to 
gain from membership. Therefore, the various councils of 
your Society over the past five years have come to what I 
interpret as an almost unanimous recommendation that we 
alter our admission policies to permit the acceptance of 
leadinz and accomplished clinical vaseular surgeons. 

The identification of these candidates has involved much 
deliberation by your membership committees and councils 
over recent years. Basic competence in cardiac surgery can 
be recognized by certification by the American Board of 
Thoracic Surgery. Surgeons so certified and restricting 
their 5ractice to cardiothoracic surgery are qualified for 
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membership in the Soeiety of Thoracic Surgeons Our 
Society might well come to an equivalent status for those 
trained in peripheral vascular surgery. Since there is 
presently no Board certification in vascular surgery, other 
criteria of special competence in peripheral vasculzr 
surgery must be identified. The completion of an acdi- 
tional year of peripheral vascular training beyonc taat 
requirec for certification by the American Board ef 
Surgery or the American Board of Thoracic Surgery would 
appear o be one criterion of competence. 

However, which of the currently existing postresxlency 
positions available in peripheral vascular surgery can he 
expec?ee to provide satisfactory controlled experience? “he 
American Board of Surgery, in conjunction with members 
of our Society and our sister organization, the Society for 
Vaseua- Surgery, drew up and approved special requ-re- 
ments of the "essentials" for graduate education in 
vascula® surgery. In their report, they state thet the 
objectev2 of a vascular training program is to provide 
opportunity for the development of proficiency m the 
diagnesss and treatment of diseases of the arterial, venous, 
and lymphatic circulatory systems, briefly called the 
vascular system, exclusive of those intrinsic to the heart, 
thoracic aorta, and intracranial vessels. This objective can 
most aopropriately be achieved through a struztured 
supplemental program for the study and treatment of tae 
diseases of the vascular system in an accredited and 
properl- supervised residency, either concurrently with or 
at the conclusion of a graduate educational program that 
provice- for meeting :he educational requirements for 
certification by the American Board of Surgery or the 
Amerean Board of Thoracic Surgery. 

Most important, the trainee shall be providec with 
adequate volume of senior operative experience. The dura- 
tion of training should not be less than 12 months. The 
experieace is to be clinical, and research laboratory essign- 
ments, hough desirable, must not infringe on it. Whatever 
the division of the required 12 months, it should be a period 
additional to the minimal clinical requirements df the 
Amer can Board of Surgery or the minimal requirements 
of the american Board of Thoracic Surgery, or boch, for 
quali&e-tion for their examinations. 

Regarding adequate volume of operative experience, it 
shoule be in a range thet includes the commonly emoloyed 
reconst~uctive and nonreconstructive vascular procedures 
in al! tae anatomical areas within the scope of vescular 
surgery. as previously stated. It is widely agreed that the 
requisite number of reconstructive vascular procedures for 
the acquisition of adequate skill must be no less taan 70 
and sheuld represent a balanced range of pathological 
lesions roughly proportionate to their frequerey of 
oecummeace. One would expect programs complying with 
the above requirements for graduate teaching of vascular 
surgery to be appropriately identified in the Directory of 
Appreved Residencies. When and if the Residency Review 
Commitee for Surgery and, in turn, the Liaison 
Commi tee for Graduate Medical Education, grants reeog- 
nition cf approved programs in vascular surgery, they will 
be se designated in the Directory, and I believe that 
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surgeons who have completed such programs should be 
especially eualified for membership in our Society. 

The follewing is a quote from an unpublished report of 
the Comnrttee for Vascular Surgery of the American 
Board of Sargery, chaired by Dr John Davis, relating to the 
probable e€ects of special vascular training programs on 
current general and thoracic training programs. I agree 
with its thrust and think it summarizes the directions 
many of us would like to see vascular training take: 


The effect o the recommended vascular training program on the 
graduate edacation of the general and thoracic surgeon (and thus 
ultimately om their practice) can be best presented by contrasting 
the graduat® training opportunities in vascular surgery as they 
now exist = the large majority of our hospitals with those 
envisaged b- the new system. At present, the vascular case load in 
hospitals wi hout a structured vascular service is divided among a 
number of surgeons working in, or as, different administrative 
units. The -esidents come into contact with vaseular surgical 
problems as they rotate from service to service. This contaet is 
often sporacic, brief, narrow, and unpredictable in its frequency. 
If the sum of his contacts is great enough, the resident may 
acquire the -udiments of technical facility in vascular reconstruc- 
tion, but hzs no opportunity for integrated study of vascular 
diseases systematically, broadly, and deeply. His instruction is 
often super®cial and even of dubious quality when it comes from 
instructors with only a casual interest in the vascular field. 

In the sys-em recommended, the vascular teaching material will 
be concentwated on one service where the responsibility for 
maintaining standards of practice and teaching will be assigned to 
a surgeon o proved competence in the field of vascular surgery. 
All residents who spend time on this service (and all should), 
whether or sot their ultimate aim is to acquire special skill in the 
vascular fie, will have an intense exposure of predetermined 
length to a broadly representative sample of surgical vascular 
diseases, unter the guidance of instructors with adequate mastery 
of this brar-h of surgery. Although operative experience in the 
performanc- of complex reconstructive vascular procedures will be 
reserved for the resident of advanced status, all residents at the 
level of H€-3 and higher will have the occasion to learn the 
pertinent details of vascular diagnosis and to acquire the requisite 
skills in hardling emergencies. 

It can be assumed that a substantial number of university- 
affiliated hespitals do possess or could develop the volume and 
variety of eases of vascular disease to constitute, when properly 
organized, tse foundation of an effective program in the graduate 
teaching of vascular surgery. The same is probably true of many 
larger (over 500 beds) general hospitals unaffiliated but approved 
for resideney training in general surgery. In these institutions, 
therefore, t e newly organized vascular surgical unit may be used 
in two types of educational tasks, corresponding to two types of 
residency. Taking up general surgery first, one type of program, 
which can be called "standard," would have a vascular educational 
content obtained by the general surgical resident during his period 
of rotation on the vascular service, as outlined in the previous 
paragraph. à second type of program would consist of the same 
elements asthe standard program, but would have a supplemental 
component ef vascular training as described in the "essentials" 


. noted above and qualify the candidate as having special 


competence- n vascular surgery. With respect to thoracic surgery, 
the same distinction could be made. 

In this fashion, the training opportunities of the general and 
thoracic surzeon will be in no way diminished. On the contrary, in 
institutions with the newly constituted vascular surgical teaching 
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unit, the training of all residents will be enhanced by the addition 
of vascular experience that will be more intensive as well as more 
extensive. The assumption that adequate knowledge of vascular 
surgery can be gained by unsystematic and casual contacts will 
have to be abandoned. At the same time, the ecmpletion of 
supplemental vascular training will be accepted as a necessary 
condition of the preparation for the practice of vascular surgery of 
the desired excellence. 

Changes that occur under the impact of these recommendations 
on the practice of general and thoracic surgery will, of course, be 
gradual. No one contemplates the sudden cessation of the perform- 
ance of vascular procedures by general and thoracic surgeons 
who have not had graduate training in vascular surgery equivalent 
to the essentials outlined in the recommendations. Undoubtedly, 
many hospitals will find it important for maintaining high 
standards of patient care to scrutinize more critically the vascular 
eredentials of applicants for surgical privileges. Ultimately, 
through the process of voluntary evolution that has long been a 
potent and beneficial force in the development of surgical practice 
in this eountry, the management of complex vascular problems 
will pass into the hands of surgeons with supplemertal training 
and, therefore, with specially acquired skill. It is impossible to 
deny that precisely such a change will best serve the interest of the 


patient. 


Another avenue for recognition of competence in 
vascular surgery of particular pertinence for those 
surgeons beyond their period of training is membership in 
a regional vascular surgical society with strict eriteria for 
membership. Several such societies have existed for some 
time and a number of others have recently been started. 
Some of these societies are the New England Society for 
Vaseular Surgery, the Chesapeake Vascular Society, the 
Cleveland Vascular Society, the Southern Association for 
Vaseular Surgery, the Midwestern Vascular Surgical Soci- 
ety, and the Bay Area Vascular Society. Current size in 
these societies ranges from 23 to 56 members. A Canadian 
Vaseular Society is likewise being formed. 

All of these regional societies aim to establish standards 
of proficiency in recognition and care of peripheral 
vascular diseases, to promote adherence to these standards, 
to disseminate education in peripheral vascular surgery, 
and to encourage research in the etiology and treatment of 
peripheral vascular disease. At least one regional society is 
actually monitoring the vascular operations of its member- 
ship and keeping a vascular registry for individuals and 
hospitals in its region. Membership requirements for all 
societies are similar, namely, Board certification in either 
general or thoracic surgery and a major interest and an 
active practice in peripheral vascular surgery. This is to be 
documented by performing a certain minimal number of 
major peripheral vascular reconstructive proeedures in 
each of several years preceding application, exclusive of 
residency and fellowship training. It is of interest to note 
that the Bay Area Vascular Society was reorganized 
several years ago to tighten earlier liberal admission 
policies, with the result that its size was reduced from 200 
to 35 members. 
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While many of the members of the various regional 
vascular societies are also members of the International 
Cardiovascular Society, an increasing number of regional 
society members are active peripheral vascular surgeons 
doing excellent clinical work, but not writing papers. Most 
of these regional societies meet at least once a year and are 
incorpcrated. It would be helpful, I think, if our society 
took a look at the ground rules of these existing regional 
societies and made recommendations as to what the 
minimal criteria of operative experience should be for 
active membership in such societies. The value of regional 
vascular registries should also be assessed, as well as 
whether the caliber of vascular surgery performed wauld 
be enhanced by such regional societies providing consulta- 
tion tc third-party payers and professional standards 
review organizations in matters relative to vascular 
surgery. 

It might be useful for regional societies to work éoward 
some uniform definition of their role and toward a gefini- 
tion of a recognized peripheral vascular surgeon in the 
absence of certificate or Board certification. Membership 
in regional societies with strict requirements along these 
lines and approved by our Society should provide our 
membership committees in the future with another crite- 
rion fo membership in our Society. Toward this goal of 
expanding our membership to include all qualified clinical 
vascular surgeons, I suggest that we enlarge our member- 
ship committee from three to eight members, to represent 
all geographical regions of North America. 

The first quarter-century of our Society has seen great 
advances in cardiovascular surgery, with most of these 
advances coming from our members throughout the world. 
Surgery has become truly an international language, par- 
tieularly in our specialty, with its regional and worldwide 
meetings and personal exchanges of knowledge and 
friendsaip. Likewise, a specialty of peripheral vascular 
surgery has developed and grown. Criteria for training and 
excellence in the practice of this discipline are currently 
being -ormulated. Regional vascular surgery societies 
devotec to the advance of the art of peripheral vascular 
surgery are being organized nationwide and promise 
further development of peripheral vascular surgery as a 
specialty. Our Society can and will benefit from. the 
inclusion of those who have had special training in vaseular 
surgery after general surgery training and also those who 
have demonstrated by clinical practice that they are 
accomp ished vascular surgeons. I see the next 25 years as a 
particularly exciting period of growth for our Society, both 
in num ers and in influence and the ultimate recognition 
of vascilar surgery as a specialty. I am pleased to have 
been your president during what I consider to be a 
significant period of transition for our Society. 


Reference 
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before their time. 


Oophorectomy: frequent, severe hot flushes...drenching night sweats: the classic 
symptoms of the menopause years before thei- time. 

This is the predicament of many women in their late thirties or early forties 
undergoing oophorectomy: the classic symptoms, in their most acute form, overnight. 
And, unfortunately, surgical removal of the ovaries often precipitates symptoms 
which are more severe than those seen with the gradual decline of estrogen levels ina 
physiological menopause. 

For most women, prompt relief can begin within days of surgery with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.). PREMARIN can promptly restore 
adequate estrogen levels to control significant vasomotor symptomatology...tide the 
patient over the period of physiologic adjustment until symptoms subside. 

And later, if long-s:anding estrogen deficiency results in atrophy of vaginal 
tissue, PREMARIN can provide specific, prompt relief of the vaginal dryness and 
irritation which can predispose to infection, dyspareunia and itching, by restoring the 
vaginal mucosa to a healthier, more normal state. 


PREMARIN. When significant menopausal symptoms appear overnight... 
or over time. 


surgical menopause... 
definitive treatment 
for definitive symptoms 


PREMARIN’ 


(CONJUGATED ESTROGENS 
TABLETS, ULS.P) ESTROGENS 


EXCLUSIVELY FROM 
NATURAL SOURCES 


For a summary of recent data on the postmenopausal 
administration of exogenous estrogens and associated risks, 
see Boxed Werning in Prescribing Information. 
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.| ENDOMETRIAL | 
| _ Three independent case control 
_ | dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
.. | prolonged periods. '-? This risk was independent of the other known risk factors for en- 
_ | dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight d'fferent areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens du'ing the last 
decade.* The three case contro! studies reported that the risk of endomet'ial cancer in 
estrogen users was about 4.5 to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment! and on estrogen dose: In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptorrs, the lowest 
dose that will control symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
_| suggests that cyclic administration of low doses of estrogen may carry lass risk than 
» continuous administration;? it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vagina! bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. t 
. 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during early 
| pregnancy may seriously damage the offspring. It has been shown that females ex- 
.| posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
_ | developing in later life a form of vaginal or cervical cancer that is ordinanly extremely 
 rare5* This risk has been estimated as not greater than 4 per 1000 exposures.’ 

Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,8-'? epithelial changes of the vagina and cervix. 
Although these changes are histclogically benign, it is not known whether they are 
| precursors of malignancy Although similar data are not available with the use of other 
- estrogens, it cannot be presumed they would not induce similar changes. Several re- 
| ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'6 One case control study'® estimated a 4.7-fold increased risk of limb | 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
. hormone withdrawal tests for pregnancy, or attempted treatment for threatened abo:- 
.| tion). Some of these exposures were very short and involved only a few days of treat- 
. | ment The data suggest that the risk of limb reduction defects in exposed fetuses is 
l^ per oi less than 1 per 1000. In the: past, female sex hormones have been used dur- 
"v abs nancy in an attempt to treat threatened or habitual abortion. There is consider- 
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evidence that estrogens are ineffective for these indications, and th2re is no evi- 
. dence from well controlled studies that progestogens are effective for tnese uses. If 
. | PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
$ . | this drug, she should be apprised of the potential risks to the fetus, and the advisability 
>. | of pregnancy continuation. 
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—. DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
= contains a mixture cf estrogens, obtained exclusively from natural sources, blended to 
-.... A represent the average composition cf material derived from pregnant mares’ urine. It con- 
-- -— . tains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 
~. . . estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 





INDICATIONS: Based on a review of PREMARIN Tablets by the Nationa Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
Ur eu p for use as follows: 


1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression, which 
might occur during menopause, and they should not be used to treat these conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

. 5. Female castration. 
6. Primary ovarian failure. 
. T. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 
- B. Prostatic carcinoma — palliative therapy of advanced disease. 
9. Postpartum breast engorgement — Although estrogens have been widely used for 















n of postpartum breast engorgement, controlled studies have demon- 
| strated that the incidence of significant painful engorgement in patients not receiving 
| such hormonal therapy is low and usually responsive to appropriate analgesic or other 
DE onsequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increasec risk of puet- 
.| peral thromboembolism associated with the use of large doses of estrogens.'?.?' 
| PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 
Us y" effective: For estrogen deficiency-induced osteoporosis, and only when 
"used in conjunction with other important therapeutic measures such as diet, calcium, 
| physiotherapy, anc good general health-promoting measures. Final classification of 
| this indication requires further investigation. 
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IAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
ng conditions: 1. Known or suspected cancer of the breast except in appropriately 
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~ —- Study has raised this possibility." There is a need for caution in prescribing estrogens for 
É "t women with a strong family history of breast cancer or who have breast nod ules, fibrocystic 

~ disease, or abnormal mammograms. A recent study has reported a 2- to 3-'old increase in 
S E the risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
"s = Advers 2 effects of oral contraceptives may be expected at the larger doses of estrogen 
= A used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
/—— . shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
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IONS: Physical examination and a complete medical and family history should 
be taken pnor to the initiation of any estrogen therapy with special reference tc blood. 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced by fluid retention 
such as eprepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression .?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
EAT associated with hypercalcemia, or in young patients in whom bone growth îs not 
complete. 

The following changes may be expected with larger doses of estrogen: 1 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased nompinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltgjed. 

d. Impaired glucose tolerance. 

e. Decreased pregnanedio! excretion. e 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. ] 
As a generel principle, the administration of any drug to nursing mothers should be done 
only when rl since many drugs are excreted in human milk. ` 
ADVERSE 3EACTIONS: The following have been reported with estrogen:c therapy in- 
cluding ora contraceptives: breakthrough bleeding, spotting, change in menstrual flow; - 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts; nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma o melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nedosum; hemorthagic eruption; loss of scalp hair, hirsutism; steepening of cor- 
neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation o* porphyria; edema; changes in libido. . 
AUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 

emales. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated ith the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g, three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given zyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporos s. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period 5f 10 days’ duration. If bleeding does not occur by the end of this period, the 
same dosace schedule is repeated. The number of courses of estrogen therapy necessary 
to produce 5leeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily — 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward or 
downward ccording to response of the patient. For maintenance, adjust dosage to lowest 
level that wall provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically, ~ 

3. Given or a few days: Prevention of postpartum breast engorgement —3.75 mg every - 
four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given «ehronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperatle progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period:of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal MAS 
HOW SUPPLIED: PREMAFIN (Conjugated Estrogens Tablets, U.S P) No. 865 — Each purple - 
tablet contains 2.5 mg in bottles of 100 and 1.000. No. 866 —Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each red 
tablet contains 0.625 mg ir bottles of 100 and 1,000. Also in unit dose package of 700. No. 
868 —Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziel, HK, et al: N. Engl. J. E TD. ae 


patients wit? breast cancer and bone metastases. ; 
PREC 


Obstet. Geeta 40:287-298, 1972. 9. Herbst, A., et al; Am. J. Obstet. Gynecol. 178:607-615, — 
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Surgical Treatment | 


of Renovascular Hypertens sion 


James €. Stanley, MD, William J. Fry, MD 


e Tw» hundred sixty-four patients exhibiting rena! artery = 
occlusive disease underwent operation for renovascular hyper- 


tensiom between 1961 and 1977. Included were 27 pediairic 


operatiens were performed, of which 297 were primary and 51 


were secondary procedures. Nephrectomy was initial therapy in 
15 cases. Three operative deaths occurred among 51 patients - 
manifesting >vert extrarenal arteriosclerotic disease. No opera- 
tive mcctality was encountered among the other 213 patients. 
Surgical berefits were afforded 96% of pediatric patients and 


adults with "ibrodysplastic disease, 91% of patients with fecal - 


renalameriosclerosis, and 73% of those oe overt extrare- 


nal atteriosclerosis. 
(ArcF Sure 112:1291-1297, 1 977) 


celasive renal artery disease is the most common camse - 
D surgically correctable hypertension. The precse 
incideree c^ renovascular hypertension and its frequency 


in the aype-tensive populace remain poorly definec. Simi- 


larly, liagaostie and prognostic criteria for remecial — 
renovascular hypertension are subject to constant revision. - 
Desp t= these inconsistencies, a considerable body of. 3 


knowledge 5n the surgical treatment of this entity exists. 


The presert report is a continuation of earlier deb 


Accepted for publication July 5, 1977. 
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» 


i documenting the surgical treatment of renovascular hyper- 
. tension atthe University of Michigan Medical Center, Ann 


= Arbor.'? “his cumulative experience provides reasonable 


patiente. Fibrodysplastic disease affected 132 adults. Athero- - justificatien for undertaking arterial reconstructive 


sclereti lesions affected 51 patients with and 54 3atents — 
withouftclinically overt extrarenal arteriosclerotic cardiovascelar - RA OS ia properly selected renovascular hypertensive 
disease. Ischemic kidney renin hypersecretion (renal: systemic _ 
index > 0.48), associated with suppressed contralatera! kidmey — 
renin secretion (renal: systemic index approaching 6.0) — 


predicted carability most reliably. Three hundred forty-eight — 


patients. - xum 
SUBJECTS AND METHODS 
Patient Characteristics — 


— Two hun-red sixty-four patients with sustained diastolic hyper- 
tension secsndary to renal artery stenosis underwent operation at 


. University Hospital, Ann Arbor, Mich, between 1961 and 1977 


(Table 1). 2xcluded from study were 14 hypertensive patients 


. undergoing operation for renal artery emboli, trauma-induced 


occlusions »r dissections, arteriovenous fistulae, or aneurysmal 
. disease un. ssociated with blood pressure elevations. idein of 


i these excluded cases have been previously reported.’ Mi 


Patients were categorized into four groups: podiatzieagéd 
patients (group 1), adults with fibroplastic disease (group 2), and 


= adults exhibiting arteriosclerotic lesions without (group 3) or with 


(group 4) cBnically overt extrarenal arteriosclerotie cardiovascular 
disease. TF s classification depicts the heterogeneity of renovas- 
cular hypertension and facilitates assessment of diagnostic 
studies anc therapeutic results. Observations were subjected to t 
test, pairec t test, and x? statistical analysis when appropriate. 
Group 1, »ediatric-aged patients, with a mean age of 11.7 years, 
included 14 boys and 13 girls. The mean duration of hypertension 


was 13.4 months. Preoperative blood pressures ranged from 


177 + 35/120 + 17 mm Hg without medication, to 166 + 83/ 
108 +17 rm Hg with drug therapy. The differences in these 
mean pressures proved to be statistically insignificant. No child 
was normcensive at the time of surgical intervention. Clinical 
manifestat-ons of pediatric renovascular hypertension paralleled 


those deser bed in an earlier report.’ Vessels to the right and left 
— kidney wer» affected equally. Dysplastic arterial disease occurred 


in all patie ats but one, who had a variant of Takayashi’s arteritis. 
Six patiens had stigmata of neurofibromatosis and manifested 
characterisic concentric proximal renal artery stenoses. Similar 
lesions wese encountered in two other children with associated 
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10.3 + 5.0 (22 mo-17 vr) 
13 13.3 + 3.5 (5-16 yr) 










30.6 + 9.9 (18-46 yr) 
38.9 + 9.0 (18-64 yr) 







52.9 + 8.2 (37-68 yr) 
53.5 + 8.1 (39-72 yr) 






54.2 + 8.1 (35-68 yr) 
52.3 + 7.3 (37-64 yr) 


*Data expressed as mean + 1 SD. 

+Pediatric patients. 

TAdults with fibrodysplasia. 

§Adults with focal renal arteriosclerotic disease. 
||Adults with overt generalized arteriosclerotic disease. 


hypoplasia of the abdominal aorta. Medial fibrodysplasia of the 
distal main renal artery extending into segmental branches (often 
with aneurysms), and intimal fibroplasia of segmental vessels 
affected the remaining patients. Bilateral lesions proved to be 
functionally important in five patients, and accounted for arterio- 
graphic changes in two additional cases. 

Group 2, adults with fibrodysplastie renal artery disease, 
included 122 women, with a mean age of 38.9 years, ard ten men 
having a mean age of 30.6 years. These ages were statistically 
different P — .01). The mean length of preoperative hypertension 
was 40.3 months. Blood pressure without drug therapy usually at 
the time of diagnosis, was 208 + 28/122 + 15 mm Hg. Although 
medical therapy significantly lessened the severity of hyperten- 
sion to a mean of 182 + 27/112 + 13 mm Hg (P > .01), no patient 
became normotensive. Medial fibrodysplasia, perimedial dyspla- 
sia, intimal fibroplasia, and medial hyperplasia represented the 
histological forms of renal artery disease encountered and 
occurred with the same frequency as previously reported. Aneu- 
rysms were noted in 16 patients. Bilateral disease among 85 
patients was more severe on the right side in all but a few 
instances. Unilateral lesions were right-sided 35 times and left- 
sided 12 times. Progression had been documented in approxi- 
mately 12% of these stenoses. 

Group 3 patients, with clinical manifestation of arteriosclerotic 
vascular disease limited to hypertension as a consequence of focal 
renal artery stenoses, included 35 men and 19 women. The mean 
age of men, 52.9 + 8.2 years, was nearly identical to that of 
53.5 + 8.1 years observed in women. Preoperative blocd pressure 
before institution of medical treatment was 215 + 25/122 + 15 
mm Hg. This fell significantly to 194 + 32/115 + 15 mm Hg after 
drug therapy (P < .05). Hypertension existed a mean of 68.4 
months prior to operation among these patients. 

Group 4 patients included 34 men and 17 women with clinically 
overt arteriosclerotic involvement of other vessels in addition to 
the renal arteries. Clinical disease eventuating in patient relega- 
tion to this group included extracranial cerebrovascular disease 
manifest by stroke or transient ischemic attacks, coronary artery 
disease associated with angina pectoris or myocardial infarction, 
peripheral arterial occlusive disease producing claudication, rest 
pain or tissue loss, and aneurysmal disease of the abdominal aorta 
or its branches. Isolated congestive heart failure, previously a 
reason to include patients in this subgroup,’ was no longer the 
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Table 1.—Patient Charactenstics 


Duration of 
Hypertensian, Without With 
mo Medication Medication 













Preoperative 
Blood Pressure, mm Hg* 













13.4 177 + 35/120 + 17 166 + 33/108 + 17 


+ 


40.3 208 + 28/122 


I+ 


15 182 + 27/112 


I+ 


13 









68.4 215 + 26/122 + 15 194 


+ 
I+ 


32/115 + 15° 


+ 







71.4 215 + 32/124 + 23 194 + 31/109 + 13 






basis for such classification, unless there was coexisting evidence 
of arteriosclerotic heart disease. The ages of men, 54.2 + 8.1 years, 
were remarkably similar to those of 52.3 + 7.3 years encountered 
among women. A mean duration of hypertension of 71.4 months 
and the severity of preoperative hypertension before and after 
drug therapy were statistically indistinguishable from corre- 
sponding values in patients with focal renal artery arteriosclero- 
sis. Decreases of blood pressure from 215 + 32/124 + 23 to 
194 + 31.109 + 13 mm Hg with medical therapy preoperatively 
were statistically significant (P < .01). Renal artery occlusive 
lesions were similar in characteristics to those encountered in 
group 3 patients. Half of these lesions were bilateral, with the 
remainder affecting vessels to each kidney equally. 


Diagnostic Evaluations 


Clinica. characteristics commonly leading to detailed diagnostic 
investiga-ions included severe hypertension in pediatric patients 
unaccompanied by obvious renal disease, diastolic hypertension of 
sudden onset and brief duration in young adults, and the precipi- 
tous development or acceleration of high blood pressure in elderly 
patients naving generalized arteriosclerosis. Renal scans, reno- 
grams, split renal function studies, operative renal artery pressure 
gradient measurements, and kidney biopsies were used routinely 
during the first five years of this experience, but have been 
subsequently displaced by arteriographic studies and renin 
activity assays. 

Hypertensive urography, because of numerous normal studies in 
patients xnown to have renovascular hypertension, is an invalid 
screening test (Table 2). Abnormal urograms, to the contrary, may 
substantiate the existence of renovascular disease. Rapid sequence 
studies in instances of renal ischemia usually reveal (1) a one- 
minute cr greater delay in contrast appearance within the 
ischemic <idney collecting system contrasted to the contralateral 
kidney; (2) kidney length discrepancies, where the right kidney is 2 
em shorter than the left, or the left kidney 1.5 em shorter than the 
right; and (3) contrast hyperconcentration within the ischemic 
kidney cellecting system on late x-ray films. Ureteral or pelvic 
irregularities attributed to collateral vessels invariably occur with 
one or more of the above signs and are not a primary sign of 
renovascular disease. 

Considerable variance in the sensitivity of hypertensive 
urography occurred among the different hypertensive patients 
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Table 2.—Studies Comparing Ipsilateral and Contralateral Kidney 





Hypertensive Urography 
MÀ 
N % Positive % Megatwe 


Renal Vein Renin Ratio 
MM 
No. of Studies 
MM — G. 


N Mean + 1 SD — 1.40 21.40 


*Pedatric patients. 

TAdurts with ibrodysplasia. 

tAdwts with ocal renal arteriosclerotic disease. 
$Adw'ts with overt generalized arteriosclerotic disease. 


Table 3.—Individual kidney Renin Secretory Activity 


ES Renal:Systemic Renin Inilices (Mean + 1 SD) 
OO Orr 


Cured 


ischemic 
Kidney 


1.19 + 1.29 
1.01 + 0.84 
1.52 + 1.20 
1.39 + 0.16 





*Pediatric petients. 

+Adults with *ibrodysplasia. 

tAdults with “ocal renal arterosclerotic disease. 
SAduits with >vert generalized arteriosclerotic disease. 


presertly reported on. A preview of urograms, limited to patieats 
with proved renovascular hypertension, documented abnormal 
studies in only 24% of pediatric patients and in 47% of adults with 
fibrodysplasti disease. Bilateral disease in both groups and 
segmental lesions in younger patients may account fer some 
normal urographie studies. Similarly, evolution of extensive colt- 
eral creulatiens in these younger patients may preserve renal 
parenehymal volume and function, thereby lessening the likeli- 
hood ef abnormal studies. Abnormal urograms were encountered 
in 73€ and 7_% of patients having focal renal artery arteriosele- 
rosis and generalized disease, respectively. Proximal atherosele- 
rotic esions, limiting development of nonparenchyme! renal 
artery collateral vessels, and the greater incidence of unilateral 
disease in these two groups may account for the increase in 
abnormal urcgrams. 

Plasma renin activity assays have proved to be important in 
detecang functionally significant renal ischemia. Renal vein reain 
ratios (RVRR), comparing effluent from each kidney, when 
greater tham 1.4, are most suggestive of renovascular disease. 
Rena vein renin ratios become less sensitive if renin secret on 
from the eoatralateral kidney is also elevated. No statistical 
differences existed between mean renin ratios encountered ‘mm 
each of the four hypertensive subgroups, although in each 
instamee, the ratio was greatly elevated (Table 2). Despite these 
findings, only 82% of patients responding to operation hae a 
RVRE => 14. Abnormal renin ratios are thus inappropriate as -he 
only eriteria “or diagnosing renovascular hypertension. Similarly, 
renin ratios provided nc information allowing discrimination 
between cured patients when compared to those whose conditions 
were amproved by operation. The basis for this statement resides 
in the obser-ation of a mean RVRR among cured patients of 
2.16 = 0.92 that was not statistically different frem zhe 
2.03 = 1.08 rztio among improved patients. It should also be roced 
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Contralateral 
Kidney 


0.05 + 0.16 
—0.01 + 0.09 


Improved 


Contralateral 
Kidney 


Ischemic 
Kidney 


0.21 + 0.29 
0.56 + 0.83 
0.16 + 0.41 


0.84 + 0.50 
2.05 + 1.38 
1.09 + 0.85 


that no correlation existed between the degree of renin ratio 
elevation (F4 to 2.0, 2.0 to 3.0, and more than 3.0) and the extent of 
the benefieial response to surgery represented by cured or 
improved s-atus. 

Determimation of individual renal renin secretory activity, 
expressed as a renal:systemic renin index (RSRI), may avoid 
errors incumbent to renin ratios. Although renin secretion varies 
considerably, comparisons of renal vein renin activity from an 
individual “idney to systemic activity usually reveal a 0.24 ratio, 
with combined activity of both kidneys related to systemic activity 
being a constant 0.48 greater. Values above 0.48 imply renin 
production that exceeds its hepatic degradation, with subsequent 
hyperreninemia. Beneficial responses to operation are likely when 
ischemic kidiney renin hypersecretion (RSRI > 0.48) is associated 
with contralateral suppression (RSRI approaching 0).** Applica- 
tion of thi. information to 40 cured and 29 improved patients 
revealed isehemic kidney hypersecretion in both groups (Figure). 
The ischemec kidney RSRI of 1.15 + 0.96 among cured patients did 
not vary ignificantly from that of 1.22 + 1.05 in improved 
patients. hearly complete suppression of contralateral kidney 
renin secretion occurred in the cured group. A mean contralateral 
index of 0.93 + 0.16 in these patients was significantly less than 
the contralateral index of 0.31 + 0.53 observed among improved 
patients (F < .01). The accuracy of indices as a prognostic indi- 
cator did aot appear to vary within different subgroups of 
renovascular hypertension (Table 3). 

Unreliabee RVRR and RSRI data may be generated with minor 
changes in absolute renin secretion when samplings are performed 
under base! conditions. Mathematical comparisons may greatly 
magnify m-nimal changes in assayed renin activity. To lesser such 


errors, stimulation of the renin-angiotensin system has been 


aecomplish-d by reducing sodium intake to 20 mEq/day while 
administermg a natriuretic drug for three days preceding testing, 
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Ischemic Contralaterc 
IMPROVED 





Renal:systemic renin indices comparing individual renal renin activity to systemic renin activity. Mean is- 
chemic kidney hypersecretion in cured vs improved groups (1.15 and 1.22, respectively) did not prove to 
be statistically different. Contralateral suppression of renin activity was obvious in cured (0.03) group and 
nonexistent in improved (0.31) group. Differences in degree of suppression proved significant (P — .01). 


and withdrawal of specimens from patients in the upright posi- 
tion. Antihypertensive agents such as propranolol hydrochloride 
and methyldopa are discontinued prior to sampling when possible, 
and hydralazine hydrochloride used to maintain blood pressure 
control. Radioimmunoassay techniques (angiotensin I) are 
currently employed in assessing renin activity. 

Arteriographic examinations document an occlusive lesion’s 
hemodynamic and morphologic character. Collateral vessels 
circumventing a stenosis are evidence that the lesion is of 
hemodynamic importance. Pharmacoangiographic reversal of flow 
in nonparenchymal renal artery branches, revealing them to be 
functioning collateral channels, has been employed in evaluations 
of 56 patients in this series. The accuracy, reliability, and tech- 
nique of renal vasoconstrictive and vasodilatory pharmacoangiog- 
raphy using epinephrine and acetylcholine has been recently 
reported from this institution.'" Demonstration of renal collateral 
circulation by such means has proved extremely important in 
detecting many subtle stenoses at the time of angiography. 


Operative Therapy 


A total of 348 surgical procedures have been undertzken in 264 
patients (Tables 4 and 5). Operative techniques favored at this 
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instituticn have been previously described, *''*'* but certain prac- 
tices need reiteration. Included are (1) transabdominal exposure of 
the renal vessels and aorta by reflection of the colon, duodenum, 
and related structures medially, thus facilitating an unencum- 
bered view of the retroperitoneum; (2) systemic anticoagulation 
with heparin sodium (150 units/kg) at the time of renal artery 
clamping; (3) direct revascularization by aortorenal bypass with an 
end-to-erd anastomosis to the renal artery; (4) spatulation of 
vessels to be anastomosed, thereby increasing the suture line 
circumference and lessening the potential for later stricture 
formation; (5) avoidance of ex vivo repairs and autotransplanta- 
tion that necessitate disruption of important functioning colla- 
teral vessels, unless conventional reconstructions are seemingly 
impossib*e; and (6) utmost care in handling all tissues and patience 
during tae first operation, with the understanding that much 
greater efforts and fewer benefits attend reoperation. 

There were 297 primary operations, including 33 bilateral 
procedures (Table 4). Vein graft reconstructions were favored in 
pediatric and adult fibrodysplastic revascularizations. Prosthetic 
grafts, vsually Dacron velour, were most often employed in 
treating patients having extensive atherosclerotic disease. This 
was part.cularly true in patients undergoing concomitant recon- 
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Type of Operation Group 17 
Autegenous vein graft * 


Prosthetic craft! 


RE 
Coo 


TPediatric patients. | 

TAdugs with "ibrodysplasia. 

SAdutts with *ocal renal arteriosclerotic disease. 

||Adaiits with overt generalized arteriosclerotic disease. 
{Reconstrucions from aorta (or common iliac artery) to renal artery. 


Tatle 5.—Secondary Operative Procedures* 
No. of Operations 


Group Group Group Group otal 


1} 21 38 


Type of 


Nephrecto- 
my> 3 12 2 5 22 


Total 6 32 5. 8 51 


*Rec perations occurred in 35 patients, with 16 of this group undergang 
a-seconc reoperation. 

+Peciatric patients. 

IAd: Its with fibrodysplasia. 

§Ad. its with focal renal arteriosclerotic disease. 

||Adwits with overt generalized erteriosclerotic disease. 

{Reconstructions from the acrta or common iliac artery to renal 

# Includes fve nephrectomies performed within the early postope-arive 
period 2 to 3€ days after the primary procedure. 


struct.ons of their aorta for occlusive or aneurysmal disease, sech 
as oeeurred in 27 patients. Resections and reanastommoses of 
diseased renzl arteries or reimplantation into the aorta, altheugh 
. performed earlier in this experience, have fallen into disfavor. 
Occas onally, disease of small segmental vessels and intraparen- 
chymal branches may be satisfactorily treated by gradua ed 
intralamina! dilation. Disregarding intraoperative difficulties 
unrelated te the long-term efficacy of this procedure in two 
patients, satisfactory results have been universal, with the longest 
follow-up period being 11 years. Primary nephrectomies were 
undertaken cn 15 occasions. Eight of these kidneys were removed 
after intraoperative arteriography or biopsies revealed irrepara- 
ble parenchymal damage that precluded chances for successful 
revaseularizetion. Only seven nephrectomies followed techn al 
diffic.lties daring primary attempts at renal revascularizatior. 


Arch Surg—\ol 112, Nov 1977 





e 
PON 
Ds] 
indi 
ho 
wo 
inh 
on 
o 


Loca! angico!asty 3 6 2 2 13 
| 
| Nephrectomy + 1 AD 3 5 15 
Total 28 152 59 58 297 


*Includes 33 bilateral operations (two in group 1; in group 2, nineteen; in group 3, five, and in group 4, seven). 


it Performed for advanced parenchymal disease in eight cases and for technical reason . in seven cases. 





Eo. of Operations 





Group 21 Group 3$ Group 4| 
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A total of 51 secondary operative procedures were 
performec in 35 patients, including 16 patients undergoing 
second reoperations (Table 5). Recurrent hypertension 
subsequert to earlier operative deficiencies, including fail- 
ures to establish renal blood flow beyond distal disease, led 
to most secondary procedures. Technical problems of 
reoperation were often formidable and eventuated in 22 
patients lesing a kidney. 


* RESULTS 


Effectiveness of surgical treatment was based on blood 
pressure «eterminations at the time of the most recent 
follow-up examination (Table 6). Patients were categorized 
into speciic response groups by carefully defined criteria. 
They were classified as cured if blood pressures were 150/ 
90 mm He or less for a minimum of six months, during 
which no antihypertensive medications were administered 
(lower pressure levels were utilized in evaluating pediatric 
patients). Patients were considered improved if they were 
normotensive while on drug therapy, or if diastolic blood 
pressures ranged between 90 and 100 mm Hg, but were at 
least 15% ower than preoperative levels. Failures occurred 
when diastolic blood pressures were greater than 90 mm 
Hg, but ess than 15% lower than preoperative levels. 
Similarly, all patients with diastolic blood pressures 
greater than 110 mm Hg were included in the latter group. 
Mean durations of follow-up were 40.1, 35.8, 32.5, and 24.2 
months ir groups 1, 2, 3, and 4, respectively. 

Pediatre patients benefited most from surgical treat- 
ment. Postoperative blood pressures of 126 + 22/81 + 16 
mm Hg were considerably less than those before surgical 
therapy (P < .001). Among this subgroup of hypertensives, 
24 (89%) were classified cured, two (7%) improved, and one 
(4%) a faiure of operative therapy. Contralateral disease 
may acconnt for blood pressure elevations requiring drug 
therapy ia the two improved patients. One patient with 
extensivebilateral intraparenchymal stenoses unamenable 
to correc ion with available techniques represents the 
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Postoperative status 
No. cured 


No. improved 
No. of failures 


Response to surgical treatment, 96 
Beneficial ! 


Unfavorable 


*Pediatric patients. 

TAdults with fibrodysplasia. 

fAdults with focal renal arteriosclerotic disease. 
SAdults with overt generalized arteriosclerotic disease. 


2 (N = 13271 






«mm VN 


Group 
3 (N = 54)i 





||Three operative deaths in this category represent the on y surgical mortality in all 254 patients. 


‘Includes cured and improved cases. 


failure. 

Treatment of patients in the adult fibrodysplastic group 
produced a similar fall in postoperative blood pressures to 
132 + 19/87 + 14 mm Hg when compared to blood pres- 
sures before operation (P < .001) Response to surgical 
therapy, with 57% cured, 39% improved, and 4% failures, 
differed from the pediatric results in that cures were less 
common. Effects of more chronic hypertensicn on the 
opposite kidney and systemic vasculature, as well as more 
frequent bilateral disease, may explain this difference. 
Failures were attributed to inadequate operations in three 
cases and obvious contralateral renal ischemia in two 
patients. 

Arteriosclerotic renovascular hypertensive patients re- 
sponded to surgical intervention more favorably than 
reported earlier. Follow-up examination revealed 31% 
cured, 60% improved, and 9% treatment failures associated 
with focal renal artery disease. Generalized arteriosclerot- 
ies were classified as 26% cured, 47% improved, and 27% 
treatment failures. Ages, duration of hypertersion, and 
preoperative blood pressures were not statistically differ- 
ent within these two arteriosclerotic subgroups. Postoper- 
ative blood pressures of 149 + 34/90 + 11 and 162 + 34/ 
91 + 17 mm Hg in the focal and overt groups, respectively, 
were significantly less than noted preoperatively (P — .01). 
Failures among patients with arteriosclerotic renovascular 
disease, with rare exception, related to operative errors or 
faulty selection of patients for surgical treatment. The 
only operative mortality in the entire series occurred in 
patients with extensive generalized arteriosclerosis. Two 
of the three operative deaths were in patients with severe 
compromise of renal function preoperatively (serum creat- 
inine levels of 7.4 and 9.6 mg/100 ml). One of these cases 
and the third death were also associated with necessary 
aortie reconstructions at the time of renal revasculariza- 
tion. 

The duration of preoperative hypertension did not 
appear to be related to eventual benefits of surgical 
therapy. Similarly, statistical differences were nonexistent 
among patients followed up for less than 60 months 
postoperatively (113 eured, 92 improved, and 21 treatment 
failures), when compared to those followed up for more 
than 60 months postoperatively (17 cured, 17 improved, and 
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four treatment failures). Late mortality affecting patients 
with generalized atherosclerosis during the time period of 
this study, being twice as great as in those with Focal 
disease, was similar to that previously described. Less- 
than-expected attrition of patients with focal renal artery 
disease supports the contention that renovascular hyper- 
tension in these patients does not carry the same ominous 
prognosis attending other forms of extrarenal arterioscle- 
rotic cardiovascular disease. 

Postoperative arteriographic examinations have been 
performed on 402 occasions (41 in group 1; in group 2, two 
hundrec sixty one; in group 3, sixty-three; and in group 4, 
thirty-s2ven). Aneurysmal dilation and progressive ste- 
noses have been noted in seven and nine autogenous 
saphencus vein grafts, respectively. The basis for repeated 
postope-ative arteriographic studies of vein grafts and the 
importance of covert graft abnormalities has been detailed 
in an ezrlier publication." 


COMMENT 


Accurate diagnosis of renovascular hypertension is the 
single most important determinant of successful treat- 
ment. Cost-effective screening procedures for this form of 
remedial hypertension are nonexistent. Hypertensive 
urography is unequivocally an inappropriate screening or 
diagnos-ie procedure for renovascular hypertension. A 
principal factor restricting the usefulness of urographic 
studies is the inordinately high proportion of falsely 
negative studies in proved renovascular hypertensives, 
such as documented in the current review. Correlation of 
peripheral plasma renin activity to urinary sodium is a 
logical epproach to the recognition of renal hypertension, 
but has deen infrequently implemented because antihyper- 
tensive medications must be discontinued prior to study. 
Most promising, but as of yet unproved clinically, has been 
the use of angiotensin antagonists and converting enzyme 
inhibitors to establish the presence of functional hyperre- 
ninemia. Although a variety of diagnostic protocols have 
been effactively utilized by others to confirm the presence 
of suspezted renovascular disease, we have relied to a great 
extent cn arteriography and renin assays at this institu- 
tion. 

Arteriography, particularly pharmacoangiography, pro- 
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vides accurate information regarding the diagnosis of 
renovascula- disease. Ir addition, quality arteriograms are 
absolutly essential in planning optimal arterial reecn- 
structions. Renin, the rate-limiting factor in angictensin 
genema ion, must be recognized for its dominant role in 
human renovascular hypertension. Conclusions to the 
contrary sheuld not be based on clinical studies in which 
poor scntro of patient preparation and renin sampling 
may eve eccurred. Data from the present experience 
confirms the nondiscriminazory nature of renal vein remin 
ratios in predicting exact cutcomes of operative therzpy. 
Renal s7stemic renin indices documenting individual 
kidney contributions to circulating renin, unlike renin 
ratios, »rovile more precise prognostic information. 

Surzzal management of renovascular hypert»nsien 
offers listinct benefits over medical management in 
certam patients.'® Arterial reconstructions are favored in 
all pediatric patients and young adults requiring blockers 
as pert of medical therapy for controlling their bloed 
pressure. Similarly, it appears advantageous to pursue 
surgiea. therapy in older adults with either fibrodysplastic 
or foea. renal artery arteriosclerotic disease when their 
hyper-ension becomes diffcult to easily manage with 
drugs. «ost patients benefiting from surgical interven- 
tions ir the presently reported experience fell into this 
latter categery. 

Surgral therapy for renovascular hypertension asso- 
ciated with generalized zrteriosclerotic cardiovascular 
disease has been reserved for those patients who are 


nonresporsive or intolerant to medical therapy and those 
having doeumented deterioration of renal function asso- 
ciated with advanced disease. Although benefits to 
patients im the latter circumstances do not approach those 
encountered elsewhere, in certain instances renal revascu- 
larization may be very appropriate therapy. Surgical 
treatment of renovascular hypertension in the present 
series entailed an overall mortality of 1.1%. This finding 
becomes s-riking in that no operative deaths were asso- 
ciated with 282 procedures performed in treating 213 
patients aot manifesting generalized arteriosclerotic 
cardiovascalar disease. The considerable difference in 
mortality among this series, contrasted to a much higher 
rate reporzed in the Cooperative Study of Renovascular 
Hypertenson," may reflect advances in arterial recon- 
structive sargery unavailable during the period reported in 
the former review. Clinical experiences, in addition to 
those presently reported, confirm very satisfactory results 
in most pacients undergoing operative treatment of reno- 
vascular hr pertension.*-'*:*-?? The tenet that surgical inter- 
vention is appropriate in the treatment of renovascular 
hypertension receives strong support from the present 
study, in which 94% of all patients benefited from opera- 
tion. 


Nonproprietary Name 
and Trademark of Drug 


Methyldopa —Adomet. 
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PRACTICAL 
ADVICE 


At A-F. Rcbins, we 
believe thet making it 
easier or Me patient to 
follow your instructions is 
just asmuch our obliga- 
tion es providing you with 
useful pharmaceutical 
produets. 

And making it easier — 
for both of you— is the 
whole dee of this first in 
a senes of Phenaphen 
Patie3 Pads: convenient, 
preprimted instructions 
readw or you to tear off 
and personalize with any minor 
changes you feel necessary or 
desirable for the patient with a 
plaste- cast. 

Info marive patient aids can 
reduce legalrisksforthe physician 
as much as 5096* But even more 








impcr-ant when your instructions 


are wrtter , they're more likely to 
be remembered...and followed. 
And that’s what good medicine is 
all about. 


To-arder a supply of these pads, 
write 'Phenaphen Casts Pad" on your Rx blank and mail to: 
Pheraphen Service to Surgery, A. H. Robins Company, 
1407 Sherwood Avenue, Richmond, Va. 23220. 


*Patier- Care, 7:4, pp. 119-27, Feb. 15, 1973. 
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Gosleine-hosphate, USP — 15 mg 
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Pheraphen‘ with Codeine No. 3 
GodeinePhosphate, USP—30 mg 
Varnir: May be habit-forming) 

*^wetar- nophen, USP —325 mg 
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Phenaphen" with Codeine No. 4 
GcdeinesPhosphate, USP —60 mg 
-Marnic3: May be habit-forming) 
Azetamincphen, USP — 325 mg 
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Indications: Prenashen with Codeine 

No. 2 and P^enaohen with Codeine 
No. 3 are indicated “or the relief of mild 
to moderate pain. Prenaphen with Codeine No. 4 
isindicated for -he reief of moderate to severe pain. 
Contraindications: dypersensitivity to asetamino- 
phen or codeine 

Warnings: Drug ceoendence. Codeine can pro- 
duce drug depencence of the morphine type and 
may be abused. Deoendence and tolerance may 
develop upon repeated administration; prescribe 
and administe- wit- same caution appropriate to 
oral narcotics. Subsct to the Federal Controlled 
Substances Act. 

Usage in ambu'&xory patients. Caution patients 
that acetamincpher and codeine may impair men- 
tal and/or physical abilities required for perform- 
ance of potentially hazardous tasks suchas driving 
acar or operating machinery. 

Interaction with ser CNS depressants. Patients 
receiving othe” nareotic analgesics, general anes- 
thetics, phenethiaanes, tranquilizers, sedative- 
hypnotics or other CNS depressants including 
alcohol) may exhibit additive CNS depression; 
when used togethe reduce dose of one or both. 

Usage in Pregnancy. Safe use is not established. 
Should not be used in pregnant patients unless 
potential bene'its outweigh possible hazards. 
Precautions: eac injury and increased intra- 
cranial pressu-e. Respiratory depressan: effects of 
narcotics and tneircapacity to elevate cerebrospinal 
fluid pressure may Se markedly exaggerated in the 
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POTENT 
ANALGESIA 


Codeine Phosphete, USP —30 mg 
(Warning: May be habit-forming) 
Acetaminophen, USP —325 mg 


“The black and green capsule 
with codeine? 


€ A pharmaceutically elegant capsule 
@ Easier to swallow than a tablet 
@ Economical for the patient 


presence of head injury, other intracranial lesions 
or a pre-existing increase in intracranial pressure. 
Narcotics produce adverse reactions which may 
obscure the clinical course of patients with head 
injuries. 

Acute abdominal condition. Acetaminophen and 
codeine or other narcotics may obscure the diag- 
nosis or clinical course of acute abdominal 
conditions. 

Special risk patients. Administer with caution to 
elderly or debilitated patients and those with severe 
impairment of hepatic or renal function, hypo- 
thyroidism, Addison's disease and prostatic hyper- 
trophy or urethral stricture. 

Adverse Reactions: Most frequent are lighthead- 
edness, dizziness, sedation, nausea, and vomiting; 
more prominent in ambulatory than in nonam- 
bulatory patients; some may be alleviated if patient 
lies down; other: euphoria, dysphoria, constipation 
and pruritus. 

Drug Interactions: CNS depressant effect may be 
additive with that of other CNS depressants. See 
Warnings. 

For symptoms and treatment of overdosage and 
full prescribing information, see product literature. 


AH ROBINS 
A. H. Robins Company, Richmond, Va. 23220 
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oral narcotic* 
analgesic with " 
all these features: 
Dilaudid provides dosage 


flexibility: 1 mg, 2 mg, 3mg, 4 mg | 


4 dosage strengths to meet the 
-wide range of individual patient. 
tolerances 


| Dilaudid Tee nausea, 
vomiting ana ‘plate gna to a 
minimum = 


Dilaudid acts tune Abd pain. 5 


is often: controlled for more 
than five hours — 


Dilaudid allows most t patients | 
to remain physically active — 
and alert | 


Dilaudid i is eum coded | 


Easy identification — 
Easy patient handling - 


Dilaudid i isa oe entity drug 


Description: í Dilaudid i is dcus Ades à a 
hydrogenated ketone of morphine. ETE 
Indications: For relier of moderate to severe pain. rom 
Contraindications: Suspected increased - 
intracranial pressure; status asthmaticus. 
Warnings: May be habit forming with a potential for — 

- addiction equivalent to morphine in equi-analgesic — : 

doses. Tolerance may also occur. As with ail 

narcotics, use in early pregnancy only when 

expected benefits outweigh risks. : 

Adverse Effects: Nausea, vomiting, diarrhea, 

. constipation, anorexia and somnolence may occur 
although unlikely with appropriate dose selection. 

Dosage and Administration: Dosage must be 
individualized. The usual adult dose is 2 mg every 


tuc uper BPS 


Toa the moderate tos severe 
 shortterm pain yn see every day. 


x 4-6 hours as necessary, for moderate to nedas 
. Severe pan. For more severe pain, 3-4 mg or more 
every 4-6 n0urs, as necessary, may be required. — 
‘Treatment of Overdosage: If overdosage & treated 
within an our, emesis and gastric lavage should be 
. attemptec. Special attention should be givento — 
respiration and, if depression occurs, it may be 
- antagonized by the use of naloxone hydrochloride 
(Narcan*)—Endo, nalorphine hydrochloride - 
(Nalline*)—Merck, Sharp & Dohme or levallorphan 
. tartrate (Lorfan*)—Roche, as recommenced by the 


manufacturer. Other supportive measures should 


be applied when indicated. 


How Supplied: Dilaudid HCI color coded ablets 


: (NOT FOR oe poeta with K bgo on 


one side and potency on other side as follows: 


. green—1 mg; orange—2 mg; pink—3 mg and 
yellow—4 mg. Available in: 1 mg—bottles of 100 


(NDC +0044-1021-02), 2 mg—bottles of 100 (NDC - 
3: 0044-1022-02) and 500 (NDC +0044-1022-03) 


3 mg—bottles of 100 (NDC + 0044-1023-02), 
4 mg- bottles of 100 (NDC = 0044-1 biis ang 
500 (NDC # 0044-1024-03). 
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Assessment of Myocardial Performance 


and Optimal Volume Loading 


During Elective Abdominal 


Aortic Aneurysm Resection 


Harry L. Bush, Jr, MD; Frank W. LoGerfo, MD; Richard D. Wessel, MD; John A. Mannick, MD; Herbert B. Hechtman, MD 


€ Myocardial depression has been suggested as a cause cf 
declamping hypotension. To investigate and manage this prob- 
lem, thermal dilution catheters were placed in 22 elderly, high- 
risk patients “mean age 71 years) who underwent elective 
abdominal aortic aneurysm resection. There were no deaths. 
Myocardial performance curves (MPC) were determined 
preopezatively. following induction of anesthesia, during aortic 
clampirg, follcwing declamping, and 12 to 48 hours postoperz- 
tively. The slope of this curve was taken as an index of 
myocardial performance. Preoperative cardiac index at a pulmc- 
nary artery wedge pressure of 10 mm Hg (Cl,,) decreased 
significantly following induction of anesthesia (P — .002) and 
persisted during aortic cress-clamping. Following declamping, 
Cl,, rose to preoperative levels. The slope of the MPC followed 
this same pattern. There was no significant change in blcod 
pressure with the aorta clamped or following declamping. 
Myocardial performance is depressed following induction »f 
anesthesia but declamping hypotension can be minimized cr 
prevented by optimum volume loading as guided by Starling's 
myocardial performance curves. 

(Arch Surg ~ 12:1301-13C6, 1977) 


lective abdominal aortic aneurysm resection has 
beeome an increasingly safe operation. Mortality cf 

3% to 8% is still encountered and occurs predominantly in 
elderly patients with diffuse atherosclerosis.'* Postepera- 
tive myocarcial infarction and congestive heart failune 
account for 59% to 80% of deaths following elective abdom- 
inal aortic aneurysm resection. Hypovolemia,* im- 
creased afterload associated with aortic cross-clamp- 
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ing,^'? and release of peripheral myocardial depressant 
factors asseziated with aortic declamping'*'" have been 
suggested as mechanisms for the adverse hemodynamic 
effects of abdominal aortic aneurysm surgery. However, 
the influence of aortic clamping and declamping on 
myocardial contractility and the role of volume loading 
have not been defined. Therefore, the cardiac function of 
22 elderly, high-risk patients was evaluated to determine 
the effect of elective abdominal aortic aneurysm resection 
on their left ventricular myocardial performance, as 
defined by tne Frank-Starling mechanism.'* The use of the 
central venous pressure is not a reliable monitor of left 
ventrieular filling pressure, especially in older patients 
with coronary artery disease.'*^' The pulmonary artery 
wedge pressure provides a more accurate assessment, even 
during controlled ventilation." Therefore, balloon-tipped 
thermal dilution catheters were used to assess the optimal 
range of the left ventricular filling pressures from the left 
ventricular *unction curve of each patient. By titrating the 
volume load in order to maintain a more optimal left 
ventrieular filling pressure, the hemodynamic effect of 
anesthesia, aortic cross-clamping, and aortic declamping 
could be accurately measured. Thus, the incidence of 
myocardial depression and declamping shock during elec- 
tive abdom nal aortic aneurysm resection could be evalu- 
ated. 


SUBJECTS AND METHODS 


Twenty-two elderly, high-risk patients were found to have an 
abdominal aertic aneurysm. Elective surgical repair was advised 
due to the large initial size or a documented increase in the size of 
the aneurysm. The mean age of the patients was 70.8 years 
(SD + 6.7). Fighteen patients were men and four were women. As 
is shown belew substantial preexisting cardiovascular disease was 
clinieally manifest in 21 of the 22 patients. 
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Preexisting Cardiovascular Disease No. (%) of Patients 


Hypertension 13/59 
Myocardial infarction 13/59 
Angina 8/36 
Cardiac arrhythmia 6/27 
Cardiac conduction defect 6/27 
Congestive heart failure 4/18 


Stroke 1/ 5 


Prior to surgery, all patients with a history of congestive heart 
failure, hypertension, or cardiac arrhythmias were clinically stable 
and well controlled as a result of appropriate medication. Because 
of the increased risk associated with their age and the evidence of 
major cardiovascular disease, precise hemodynamic monitoring 
was indicated. Eighteen hours preoperatively the patient was 
transferred to a special care unit and a balloon-tipped thermal 
dilution catheter was introduced via an arm vein and positioned in 
the pulmonary artery for measurement of central venous pressure, 
pulmonary artery pressure, and pulmonary artery wecge pressure. 
A radial artery Teflon pressure line was also introduced. The 
height and the weight of the patient were recorded and body 
surface area calculated from a nomogram. The baseline myocar- 
dial performance curve was determined and the optimal filling 
pressure for each patient was maintained for 12 hours preopera- 
tively with a slow infusion of salt-poor albumin and dextrose 5% to 
0.25N saline. General anesthesia was induced with intravenous 
thiopental, 4 to 6 mg per kg. Anesthesia was maintained with a 
straight inhalation technique in ten patients using halothane or 
ethrane plus nitrous oxide and oxygen, or with a balanced 
technique in 12 patients using nitrous oxide, oxygen, muscle 
relaxant, tranquilizer, and narcotic. High oxygen flow was main- 
tained and serial arterial blood gases monitored. At operation, all 
abdominal aortic aneurysms were infrarenal and had an average 
size of 9 em. A tube graft was used to reconstruct 17 patients and a 
bifurcation graft was used to reconstruct five patients. Mean 
aortic cross-clamp time was 54.04 minutes (SD + 15.63). Mean 
blood transfusion intraoperatively was 4.32 units (SD + 2.28). 


MEASUREMENTS AND CALCULATIONS 


The patients’ temperature, heart rate, systemic arterial pres- 
sure, central venous pressure, pulmonary artery pressure (PAP), 
and pulmonary artery wedge pressure (PAWP) were measured. 
Cardiac output was measured using a thermal dilution catheter 
and a computer." After baseline measurements were recorded, 
salt-poor albumin in 12.5 gm increments was infused while 
monitoring the pulmonary artery wedge pressure. Measurements 
were repeated with each 2 mm Hg rise in the pulmcnary artery 
wedge pressure. The sequence was continued until the pulmonary 
artery wedge pressure had reached a maximum of 12 mm Hg or 
100 gm of salt-poor albumin had been infused. Hemodynamic 
measurements were repeated following induction of anesthesia 
when the anesthetic level was stable, five minutes after aortic 
cross-clamping, five minutes after aortic declamping, two to six 
hours postoperatively, and on the first postoperative day. 

Cardiac index was calculated from three to five readings of the 
cardiac output at each pulmonary artery wedge pressure. Left 
ventricular stroke work index (LVSWI) was calculated from the 
mean arterial pressure, pulmonary artery wedge pressure, pulse 
rate, and cardiac index using the formula LVSWI (gm * 
m/sq m) — (PAWP-PAP) (Cardiac Output) (1.36)/(Heart Rate) 
(1,000) (Body Surface Area). The left ventricular performance 
curves were derived from the serial measurements recorded 
during volume loading by plotting cardiac index and LVSWI 
against pulmonary artery wedge pressure. Linear regression 
analysis provided the best fit for the myocardial performance 


1302 Arch Surg—Vol 112, Nov 1977 





110 








S 


MAP (mmHg) 
E 


| 


: Standard Error 
13) (22) (16) 


SS Anesthesia NN 


Fig 1.—Mean value for mean arterial blood pressure (MAP) in 
mm Hg recorded during each observation period. There is no 
statistical difference between preoperative values and subse- 
quent measurements. 
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curve w th two constants and the coefficient of determination (155, 
The regression coefficient was used as the slope of the ascending 
portion of the myocardial performance curve. The values for 
cardiac index and LVSWI at a pulmonary artery wedge pressure 
of 10 mm Hg (CI,, and LVSWI,, respectively) were calculated 
from the regression constants previously obtained. 


RESULTS 
Clinical Results 


All patients survived abdominal aortic aneurysm repair 
and were discharged from the hospital. Myocardial 
ischemia or infarction was not detected by serial ECGs and 
isoenzymes studies. Close monitoring failed to detect acute 
pulmonary edema, cerebral vascular accidents, or acute 
renal failure in these patients. 


Arterial Blood Pressure 


The mean arterial pressure did not change significantly 
during any of the observation periods (Fig 1). The pressure 
uniformly decreased following induction of anesthesia, 
however, the difference was not statistically significant. 
Significant hypotension following aortic declamping was 
not observed. The mean arterial pressure drop with aortic 
declamping was 1.8 mm Hg (SD + 1.1) and the systolic 
arterial pressure drop was 4.45 mm Hg (SD + 3.06). 


Cardiac Index 


Preoperatively, CI,, was 3.41 liter/min*sq m (SD + 
0.73). Following induction of anesthesia this level fell to 
2.52 liter/min* sq m (SD + 0.53) which was statistically 
significant (P < .002). Aortic cross-clamping did not alter 
the cardiac index significantly and the CI,, remained 
stable at the depressed value (2.41 liter/min+sg m, 
SD + 053). However, on release of the aortic cross-clamp 
the cardiac index rose to 3.13 liter/min * sq m (SD + 0.48), 
which was not statistically different from the preoperative 
value. This rise in the cardiac index was associated with a 
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Fig 2.>Mean value for cardiac index (Cl) in liter/min * sq m 
obtained at a pulmonary artery wedge pressure of 10 mm hg 
during 3acn ooservation perioc. Cardiac index was significanty 
decreased folowing induction of anesthesia and during aortic 
cross-clamping (P < .002). 


stable mean arterial pressure as noted in Fig L The 
postoperative value was stable at 3.40 liter/min*sq m 
(SD = 0.87). On the first postoperative day, CI,, was 4.18 
liter/min*sc m (SD + 1.04). Although CL, at this time 
was higher man the preoperative value, it was not statis- 
tieally signif eant (Fig 2). 






RR POD#1 


Preoperative Myocardial Performance Curves 


The morphology of the myocardial performance curve 
gives two parameters of myocardial contractility that are 
clinica ly useful. The first parameter is the absolute leve. øf 
LYSWI that is developed at any selected pulmonary artery 
wedge pressare. The second parameter is the slope of the 
ascencing pertion of the myocardial performance curve. 
Left ventricular performance curves from two representa- 
tive patients are plotted in Fig 3. The initial pulmonary 
artery wedge pressure recorded preoperatively for each 
patiemt was 3 mm Hg and 2 mm Hg respectively. An 
initia y low pulmonary artery wedge pressure the day 
before surgery was uniformly observed in this series and 
the mean va ue was 4.02 mm Hg (SD + 2.36). All patients 
showed improvement in this left ventricular performance 
along their intrinsic Frank-Starling curve following 
preoperative volume loading. The second feature that is 
evidert from comparing these two preoperative myocar- 
dial performance curves is that the slope may be abner- 
mally fiat rreoperatively. Therefore, the patient's left 
ventricular end diastolic pressure will rise more rapicly per 
volume infused and that acute left ventricular failure may 
be easily precipitated. This information is not availabie 
from Solated measurements of cardiac output and pulmo- 
nary artery wedge pressure. 


L2ft Ventricular Stroke Work Index 


.. The LVSWI at a PAWP of 10 mm Hg was comparec at 
each abservetion period for this series of patients (Fig 4). 
' Preoperatively, LVSWL, was 54.52 gm: m/sq m. Follew- 
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Fig 3.—Precperative left ventricular performance curves (LVPC) 
for two representative patients, a 76-year-old man and a 71-year- 
old woman. Left ventricular stroke work index (LVSWI) (gm * m/ 
sq m) is plotted against pulmonary artery wedge pressure (PAWP) 
(mm Hg). Tae LVSWI,, and slope of ascending portion of LVPC 
characterize LVPC for each patient. 


Fig 4.—Mea» value for left ventricular stroke work index (LVSWI) 
in gm * m/s m calculated for a PAWP of 10 mm Hg during each 
observation period. The LVSWI,, is significantly depressed after 
induction of anesthesia and aortic cross-clamping. The LVSWI,, 
returns to preoperative levels after aortic declamping. 


Aorta 
lh ead 






70 


E 

t: 

l; . 

besss 

E: 

Ex 

I 

r 

! 
60 i 


50 


LVSWI (g-m/mĉ) 


40 


30 


P «0.01 Standard Error 


S03 (22) (16) 


We 









n22) (14) 


Aortic Aneurysm Resection—Bush et al 1303 





ing induction of anesthesia, LVSWI,, was significantly 
depressed to 33.68 gm: m/sq m (SD + 6.85) (P< .01), 
which reflects a direct myocardial depression even though 
the pulse and blood pressure showed no change. Aortic 
cross-clamping elevated the LVSWI,, level to 39.83 
gm * m/sq m (SD + 18.24). However, this value was still 
signifieantly depressed from the preoperative baseline 
(P — .05). With release of the aortic clamp, the LVSWI,, 
level increased to 46.88 gm * m/sq m (SD + 15.69) and was 
not significantly different from the preoperative value. 
The LVSWI,, remained at preoperative level when 
measured in the early postoperative period (60.34 gm * m/ 
sq m, SD + 17.60) and on the first postoperative day (57.85 
gm * m/sq m, SD + 24.29). 


Upslope of Left Ventricular Performance Curve 


The second parameter of the left ventricular perform- 
ance curve showed a similar pattern to the LVSWI,, (Fig 
5). Anesthesia depressed the slope of the myocardial 
performance curve from 3.66 (SD + 1.62) preoperatively to 
1.50 (SD + 0.41) (P < .05). Aortic clamping did not signifi- 
cantly change this value (1.99, SD + 0.65), although the 
tendency was toward slight improvement. Release of the 
aortic cross-clamp resulted in a marked positive inotropic 
effect with return to the preoperative levels (4.12, 
SD + 2.97). Therefore, both parameters of the myocardial 
performance curve, LVSWI,, and upslope LVSWI, were 
improved by release of the aortic clamp. The slopes 
decreased in the early postoperative period (3.26 
SD + 2.23) and on the first postoperative day (2.97 
SD + 2.08) but were not statistically significant from the 
preoperative value. 


COMMENT 
Declamping Hypotension 


The exact etiology of declamping shock has yet to be 


Fig 5.—Mean value for slope of ascending portion of eft ventric- 
ular performance curve in gm * m/sq m: mm Hg. Values are 
significantly depressed (P — .05) during anesthesia induction 
and aortic cross-clamping. Positive inotropic effect is noted on 
release of aortic clamp. 
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clarifiec, Numerous investigators have shown experimen- 
tally ard clinically that acute interruption of infrarenal 
aortic flow results in decreased perfusion pressure and 
flow distally,’ peripheral ischemia with pooling of fluid in 
the capacitance vessels,* release of numerous vaso- 
pressor and vasodilator agents, ^'' and accumulation of 
metabolic byproducts. Myocardial depression is commonly 
referred to as the final pathway by which these factors 
might lead to persistent hypotension or low flow states 
followirg release of the aortic clamp.*' Therapeutic 
regimens based on each postulated etiology have been 
tested without significant clinical difference. The most 
commor. therapy today involves empirical volume loading 
of the patient.***° The exact protocol varies with different 
authors as to timing, rate, and composition of the volume 
load. Tke goal is to achieve an adequate urinary output or 
to infuse an empirical volume of albumin or balanced salt 
solution.**?* These techniques have decreased the incidence 
of rena. failure postoperatively and may have decréased 
the duration of hypotension that develops following resto- 
ration of flow to the extremity. Since many patients with 
abdominal aortic aneurysms have associated coronary 
artery disease, the margin between optimal volume 
loading and overhydration may be narrow. Clinical param- 
eters and central venous pressure readings have been 
shown to be insensitive to the onset of acute pulmonary 
edema in patients with coronary artery disease.*?9: 
However, once myocardial performance curves have been 
established for a patient preoperatively, precise control 
over the filing pressure of the left ventricle allows 
accurate volume replacement and appropriate drug ther- 
apy. While the number of patients studied is small in this 
series, they are at unusually high risk due to associated 
cardiovescular disease. A randomized control group is not 
availabl2 and ethically could not be justified at this time. 
However, two features stand out when compared with 
other reported series of elective abdominal aortic aneu- 
rysm resection. First, major cardiovascular complications 
such as myocardial infarction, cerebral vascular accidents, 
acute renal failure or congestive heart failure were absent 
postoperatively. Second, the hemodynamic profile was 
better than is reported for other methods of volume 
loading. The absence of a decreased cardiac index asso- 
ciated with aortic declamping is distinctly different from 
most clmical and experimental studies. Likewise persis- 
tently decreased LVSWI and elevated pulmonary artery 
wedge pressures were not observed. The use of myocardial 
performance curves to define the range of optimal filling 
pressures of the left ventricle allowed the patient to 
tolerate aortic declamping. In contrast, volume loading 
protocols that are based on an empirical dose of balanced 
salt solttion or albumin, or the quantity of urine do not 
avert declamping hypotension and may have a higher 
incidence of cardiovascular complications. 


Myocardial Depression 


At equipotent doses, all anesthetic agents depress 
myocarcial performance.” s Halothane,” ether,* nitrous 
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oxide ** and thiopental”: have a direct depressing effect 
on the *oree-velocity properties of the myocardium. While 
the <ffct is dose related, decreased contractility can 
usual y be detected with any therapeutic dose. The overall 
clinical effeet of an anesthetic will vary widely due to the 


compex interactions with preexisting heart disease and 


the redex mechanisms o? the central and autonomic 
nervous system." Myocardial depression may decrease 
the lef ventricular compensation for acute changes in 
cardiac preload or afterload. Anesthetic inductien, 
increased a^terload with aortic cross-clamping, blood ics, 
rapié fuid shifts inte venous capacitance vesses, and 
react ve hyperemia after aortic declamping may all cause 
rapid changes in cardiac preload or afterload in patients 
undergoing abdominal aortic aneurysm resection. There- 
fore vhe mzrgin of safety may be narrow. 

The left ventricular function curves are essertial to 
evalzmwe tke intrinsic myocardial reserve of a patient, 
espesially an elderly patiert with coronary artery disease. 
The resting values of left ventricular performance are 
quite similar in normal and diseased hearts.” However, 
wher stressed, a wide range of myocardial performance is 
observed. Volume loading cf the left ventricle provides cne 
techrieue zo stress the left ventricle and measure its 
ability to respond to left ventricular distension by “he 
Fran<Staring mechanism." This performance carve 
provides adequate baseline data to allow serial measure- 
ments of the left ventricular myocardial response to ~he 
complex inzerplay of anesthesia and surgical technique. 
Isolated measurements of pulmonary artery wedge pres- 
sure and cardiac output cannot supply this informatior. 

Using this approach, myocardial depression was 
observed with anesthesia in patients undergoing elect ve 
abdem nal aortic aneurysm resection. The left ventricular 
function wes not depressed to the level where the inereased 
afteriead zssociated with aortic cross-clamping caused 
further left ventricular decompensation as has been 
recently reported." Early detection of myccarcial 
depression s important since the ability of the heart to ase 
the Frank-3tarling mechanism to compensate for acate 
hemed namic changes is impaired with myocardial depres- 
sion. |^ myocardial depression is severe, only removal of 
the mexious agent, the addition of a positive inotrapic 
agent er the pharmacclogic therapy of peripheral cirevla- 
tory caanges can allew che left ventricle to fancton 
adequately. 

In tis series, serial measurements and appropriate 
volume loading appeared to enable the left ventricle to 
increase cardiac output enough after declamping to effec- 
tively supp y the vasodilated lower extremities without a 


fall -m blood pressure. Declamping of the aorta with 


resterstion of flow to the ischemic distal tissue did not 
result n myocardial depression. Nevertheless, close mani- 
toring is essential. Sequestration of fluid, acid and meta- 
bolic leads cn the heart, or primary myocardial factors may 
play = role when the left ventricle is marginally 
compeasated. However, when the left ventricular fillng 
pressure is maintained in the optimal range, these factors 
do net have a major hemodynamic effect in this series. 
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Discussion 


Jack H. M. Kwaan, MD, Long Beach, California: The authors’ 
approach represents an important contribution to tae manage- 
ment of abdominal aneurysms in the high-risk patient. We, at the 
Long Beach Veterans Hospital and the University of California, 


Irvine, are also aware of the importance of this modality in patient 


monitoring. 

I would like to cite one of our cases, a patient with a 10-cm 
abdominal aneurysm accompanied by severe baekache and 
congestive cardiae failure. Initial treatment with Digoxin and 
diureties had not been effective. A balloon-tipped catheter was 


introduced preoperatively. Because of the lack of accessible veins 


over the upper extremity, the catheter was introduced via the 
right groin. A marked pressure increase (80 mm Hg) at the lower 
inferior cava level alluded to the presence of an aortocaval fistula. 
A planned aneurysmectomy and fistula repair was effected. With 
judicious preoperative, intraoperative, and postoperative monitor- 
ing, our patient had made a totally uneventful recovery. We, 
therefore, also believe that insertion of a catheter via the femoral 
route in a patient with abdominal aortic aneurysm and marked 
congestive heart failure, may in itself be a rapid diagnostic 


. method in the identification of an aortocaval fistula, especially 


where the typical signs are lacking. 

I would like to ask the authors what is their preferred site for 
the insertion of the catheter, and further, whether they have 
experienced any complications from prolonged placement of these 
catheters. 

- ROBERT B. RUTHERFORD, MD, Denver: The authors have estab- 


lished the importance of optimal volume loading in minimizing 


aortic pre-clamping shock and have shown the proper way to do 
this. 

I simply rise to identify another dimension of this phenomenon 
that may have been overlooked while we have been concentrating 
on depressed cardiac function. Recently, using the labelled micro- 
sphere method, we have shown that following infrarenal aortic 
declamping, the distribution of cardiac output to the legs has risen 
acutely from an average of 2.5 to 20.5. This "internal szeal" of 18% 
of the cardiac output came primarily from the renal, hepatic, 
mesenteric, coronary, and musculoskeletal beds. Thus, while the 
legs were enjoying a 600% increase in regional blood flow during 
this reactive hyperemia, when you combine the changes in distri- 
bution with an average drop of cardiac output of 25%, regional 


- blood flow to all of these vital organs was reduced from between 


34% and 51%. The only difference we observed from a similar 
experiment done by Shenk using electromagnetic flowmeters is 
that the cerebral circulation was reasonably well protected. 

Having said this, I would hasten to admit that with aggressive 
intravenous fluid therapy and gradual declamping, the phenom- 
enon of declamping shock can be practically eliminated, at least 
for elective aneurysmectomy. 

CLARENCE 8. WELDON, MD, St Louis: I simply want to ask a 
question. If I understand what you report correctly, you 
performed surgery on a population of patients to do elective 
aneurysmectomies, and of this population, 60% had argina pecto- 
ris, nearly 60% had myocardial infarctions, and nearly 20% of them 
had congestive heart failure. Were these patients studied preoper- 
atively by selective coronary arteriography? And if they were, how 
many of them had severe coronary artery disease? Do you think 
that an elective aneurysmectomy should always take preference 
over coronary revascularization procedures in patients with severe 
coronary artery disease, or do you think that in certain instances, 
the coronary operation should be done as an initial procedure and 
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this follewed by an elective aneurysmectomy? Indeed, do you think 
that bota procedures can be safely done at the same operation? 

Josera M. VAN DE WATER, MD, Providence, RI: We can 
appreciate the precise manner in which a patient's blood volume 
and, inceed, perfusion can be managed by relating the left 
ventricular loading pressure as measured by pulmonary wedge 
pressure to stroke work and/or cardiac output. However, the 
Starling curve for a particular heart will not necessarily remain 
fixed, as conditions change from preoperative through operation 
to postoverative stages. Have you found that the curve remains 
constant or relatively constant so that the extra effort required to 
establis: it preoperatively is really worthwhile? 

Harry L. BusH, JR, MD, Boston: Thank you for the pertinent 
questions and comments. I shall take them in order. 3 

Dr Kwaan, the route of placement was via an arm vein. We did 
not, in this particular group, have to use internal jugular or 
femoral veins as routes of catheterization. The catheters were not 
required for long-term monitoring, and frequently were removed 
by the second postoperative day. We have not had any identifiable 
complications, particularly catheter sepsis or puncturing the right 
ventricle or pulmonary artery in these patients. © 

I appreciate Dr Rutherford’s remarks, because I agree that the 
reactive hyperemia that you find in the lower extremities is an 
identifiable problem and is uniformly present. The degree may 
vary with the duration of aortic cross-clamp time. With proper 
preloading of the heart and with lack of intrinsic depression of the 
myocardial contractility, we believe that the cardiovascular 
system zan initially compensate for the reactive hyperemia. 
However, of course, time and increased clinical experience will 
bear this fact out. 

In answer to Dr Weldon's question, there was only one patient 
who had coronary artery angiography preoperatively. He had 
transien: myocardial ischemia following which he was studied and 
underwent a triple vein bypass approximately six weeks prior to 
his aneurysm resection. There was no attempt to do the two 
procedures simultaneously. 

The patients have obviously a very high incidence of coronary 
artery disease. However, it has not been the practice of our 
medical colleagues to routinely study these patients perhaps as 
aggressively as you are used to—especially given the advanced age 
of most of our patients. 

The last question has reference to the value of obtaining left 
ventricular performance curves preoperatively. Evaluation of 
myocard al contractility requires the knowledge of the shape of 
the left ventricular performance curve. Most preoperative patients 
have a reasonable baseline cardiac output while in the resting 
state. This has been noted in many people with and without 
associated coronary artery disease. It is only when stressing the 
myocard um that you can appreciate how much myocardial reserve 
is present. For example, poor myocardial reserve was observed in 
the 71-year-old woman whose myocardial performance curve (Fig 
3) was quite flat. This patient bears a greater risk of surgical 
interven-ion. The margin of error is much narrower in managing 
her intravascular volume during the stress of surgery. 

If the response of myocardial performance curves during 
surgery continues to follow a similar pattern with increasing 
experienze, we will probably only do a preoperative myocardial 
performance curve. Once the preoperative curve is defined, the 
individual measurements of pulmonary artery wedge pressure and 
stroke work index can be followed without repeating the perfor- 
mance curves at each stage of the procedure. 

In closing, I would like to thank the Society for the privilege of 
presenting our data to you. 
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Diagnosis and Management 


of Renovascular Hypertension in Children 


Jamey L Lawson, MD; Rcbert Boerth, MD; John H. Foster, MID; Richard H. Dean, MD 


* Over the-past 15 years, we have evaluated 107 hypertensive 
childrer. A senal origin of hypertension was identified ir 30 
patients and 25 have uncergone operative management in the 
group undereoing operation, ages ranged from 2 months to 19 
years. Twelve patients were male and 13 were female. Anatomic 
lesions included fibromuscular dysplasia (16 patients), renal 
artery tauma (two patients), renal artery involvement by aortic 
coarctasion ("wo patients). chronic pyelonephritis (two patients), 
renal hypoplasia (two petients) and contralateral rena’ artery 
stenosis after irradiation for Wilms’ tumor (one patient). The 
rapid sequemce intraveneus pyelogram was abnormal in saly 
52%. Renal revascularization was attempted in 17 patients. Nine 
patients had nephrectomy and three children had segmental 
reseciicns. Bilateral procedures have been performed in four 
childrer. Follow-up observations from 4 months to 13 yeers 
(mean, "our years) are available. Seventeen children (68%) were 
cured. =x (2%) improvec, and two (8%) had no change in biood 
pressure. Boh children net improved and four of the six children 
showing only improvement had recurrent or residual renal artery 
disease limising the result. Bilateral disease has occurred in 
seven df the 16 children (44%) with fibromuscular dysplasia. 
These results support an aggressive approach to the diagnosis 
and management of hypertension in childhood. The bilateral 
nature of fibromuscular dysplasia in these children stresses the 
long-term superiority of revascularization over nephrectomy in 
their management. 
(Arch: Surc 112:1307-1316, 1977) 
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he identification and management of hypertension in 

childhood is especially important due to the potential 
duration ef elevated blood pressure and its long-term 
deleteriou. effects on longevity of life in this young age 
group. The uncommon finding of hypertension in children, 
however, #ontinues to limit the numbers of pediatricians 
routinely screening for its presence. Since routine blood 
pressure eeterminations are seldom performed in early 
childhood, hypertension is frequently severe when first 
detected and commonly heralded by a hypertensive crisis. 
Nevertheless, regardless of its severity, once discovered, a 
diligent search for a correctable form of hypertension is 
imperative. 

Renovaseular hypertension, second only to coarctation of 
the aorta .s a cause of surgically correctable hypertension 
in this ag- group, has received only sporadic attention in 
the literatare over the past two decades. Despite improve- 
ments in Giagnostic methods and operative techniques, few 
centers ame actively investigating hypertensive children 
for a renevascular origin. Further, once identified, there 
are no un:versally accepted therapeutic guidelines avail- 
able from which treatment can be directed. 

Througk a multidisciplinary approach, our center has 
aggressively evaluated all hypertensive patients for 
correctable causes. Using a similarly aggressive thera- 
peutic atmitude, all applicable patients with surgically 
correctable hypertension have been submitted to operative 
management. From this experience, a group of hyperten- 
sive childsen having operative management of renovas- 
cular hype-tension are available for evaluation. This report 
summarizes this experience and outlines our approach to 
the identixcation and operative treatment of renovascular 
hypertensson in this age group. 


MATERIALS AND METHODS 


During tke past 15 years, over 2,500 hypertensive patients have 
been evaluated in the Vanderbilt University Medical Center. 
Included in this experience are 107 hypertensive children under 20 
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years of age. Hypertension of renal origin has been identified in 
30 of these children, and 25 have been submitted to operative 
management. Four of these 25 children had renal parenchymal 
disease, and 21 underwent operation for renovascular lesions. The 
results of evaluation and treatment of these children undergoing 
operation form the basis of this report. 

Ages ranged from 2 months to 19 years. There were 12 males 
and 13 females. Two children were black and the remainder, 
Caucasian. The age at the time of diagnosis of hypertension 
ranged from 1 month to 19 years. Blood pressures ranged from 
130/95 mm Hg to 260/180 mm Hg. Other physical findings 
included an abdominal bruit in three children and evidence of 
congestive heart failure in one. 

Urinary 17-hydroxy- and ketosteroids, catecholamines, and 
vanillylmandelic acid levels were measured to rule out any adrenal 
causes of hypertension. Similarly, leg pulses and leg blood pres- 
sures were assessed to exclude the presence of aortic coarctations. 
The following screening data were obtained on these children: 


No. of male patients 12 
No. of female patients 13 
Ages 2 mo to 19 yr 
Blood pressure, mm Hg 130/95 to 260/180 
Patients with abdominal bruit 3 
Patients with left ventricular 9 
hypertrophy 
Patients with a positive intra- 13 


venous pyelogram 


Eleetrocardiography or chest roentgenogram showed evidence of 
left ventricular hypertrophy in nine patients. The rapid sequence 
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Fig 1.—This graph shows results of classifyinc 
74 children evaluated for hypertension durinc 
past five years. Note frequency of correctabie 
causes in first decade of life. FMD indicates 


fibromuscular dysplasia. : 





intravenous pyelogram was abnormal in all patients with renal 
parenchymal disease. In contrast, this study was interpreted as 
abnormzl in only nine of the 21 children (42%) with renovascular 
disease. 

Although 107 children have been seen during the past 15 years, 
more un:form data for classification purposes is available since the 
institution of the Specialized Center of Research in Hypertension 
at Vanderbilt University Medical Center opened in November 
1971. Over the past five years, 74 children have been intensively 
investigated. Classifieation of the cause of hypertension in these 
children is shown in Fig 1. Seven (78%) of the nine children less 
than 6 years old had a correctable cause of hypertension. Three 
patients had abdominal aortic coarctation, three children had 
fibromuseular disease of renal arteries, and one child in this group 
had a hypoplastic kidney. Four of the nine patients (42%) in the 
group tFat was 6 years through 10 years of age had correctable 
forms of hypertension that included fibromuscular disease of renal 
arteries (three patients) and pyelonephritis (one patient). Similar 
causes o^ hypertension were less frequent in the 11- to 15-year-old 
group (17%) and 16- to 20-year-old group (22%). Only patients 
referred for evaluation of hypertension are included in this list. 
Children with isthmie coarctations, Wilms' tumor, and other 
lesions ia which hypertension was only an associated finding are 
excludec. 


SPECIAL STUDIES 
Arteriography 


Aortegraphy and renal arteriography are performed in 
all children screened for hypertension in our center. In all 
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. Fig 2.—Arteriograms showing location anc appearance of disease seen in the 16 children with 
fibromuscular dysplasia. All lesions were foc and were located at origin (arrow) in five children (A), 
middle or distal renal artery in seven (B). anc in branch renal arteries (arrow) in four children (C). 


imstamees, severe hypertension is controlled with meci- 
eatiors prior to performing this study to decrease 
morbsd:ty o^ the procedure. In infancy and early childhood, 
aortegraphy alone is performed. Selective renal artery 
eathezerizaton is reserved to the evaluation of older 
children. General anesthesia is also employed to facilitate 
the performance of the study in the younger group of 
ehildren. 

The resul:s of angiographic assessment of the 25 dhil- 
dren underzoing operative treatment is shown in tae 
Zollowing list: 

No. of Patien:s 
Renovrascular angiography 
Fibsomuset lar dysplasia 16 


Renal artery trauma 2 
Renal artery involvement by aortic 2 
coarctatien 
Postirradiation renal artery stenosis 1 
Parenehymal angiography 
Chrenic pyelonephritic kidney 2 
9 


Renal hypaplasia 


Hight of the patients with fibromuscular dysplasie were 
male and eizht were female. Three of these patients nad 
bilateral dis»ase when initially evaluated. In all instanzes, 
the fit remuseular disease was a focal or single mural lesien 
(Pig 2). The lesions were located at the origin im ve 
children, at -he middle or distal main renal artery in seven 
patients, and in the branch renal arteries in the remaining 
four children. 

Twe patients had segmental renal infarction seccnda-y 
to trauma and branch renal artery avulsion. Two patients 
had ebdommal aortic coarctations involving the reral 
arteries. Two children had atrophic kidneys secondary to 
pyelonephritis and two patients had congenitally hypo- 
plastie kidneys. The final patient, evaluated eight years 
after left mephrectomy and postoperative radiatien for 
Wilms’ tumor, had a focal narrowing of the aorta and 
orifice of the right renal artery. Since this area was within 
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Table 1.—Results of Functional Studies 
No. 


No. (%) 
Test Performed Positive 


Renal vem renin assays 19 17 (89) 
Split rena! function studies 7 5 (71) 


Table 2.—Operations Performed in 25 Children 


No. of No. of 
Kidneys Patients 









Operative Procedures 
Primary 

Aortorenal Bypass 

Dacron 4 3 

Saphenous vein 5 4 

Hypegastric artery 1 1 

Reimpiantation 2 2 

4 3 

9 9 

3 3 










Patch angioplasty 
Nephrectomy 
Segmental resection 


Subsequent 
Contraiateral vein bypass 1 1 


Nephrectomy* 









*Performec for graft thrombosis in two patients and recurrent disease in 
one patient. 


the irradiated field, the vascular lesion may be a late 
sequella of radiotherapy. 

There were no early complications of arteriography in 
this group. One child had a late stenosis of the iliac artery 
requiring »atch angioplasty five years after a subintimal 
dissection 5y the arteriogram catheter. 


Renal Vein Renin Assays 


Comparison of the renal venous renin activity from the 
two kidneys was used to assess the functional significance 
of anatomic lesions found with angiography. Several 
techniques have been employed for obtaining renal vein 
renin assays (RVRA) in this group of children. All antihy- 
pertensive medications were discontinued prior to the 
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Fig 3.—Arteriograms showing right renal artery stenosis (arrows) in child initially managed by nephrectomy at age e 
of 3 months (left). Center, Ten years later, recurrent hypertension developed secondary to appearance of 


contralateral renal artery fibromuscular dysplasia. Right, This was managed with an autogenous saphenous vein 


bypass. 


study when possible. Currently, patients undergoing 
RVRA are diuressed with furosemide, one milligram per 
kilogram of body weight, given orally the evening before 
study. Bilateral simultaneous catheterization is performed, 
and three paired supine samples are collected. The study is 
considered positive if at least two of the three paired 
samples show lateralization in activity with at least a 1.5 to 
1.0 ratio between the involved and uninvolved side. 
Although only the most recent patients have had RVRA 
performed in this manner, a 1.5 to 1.0 ratio was the degree 
of lateralization required for a positive interpretation in all 
studies. 

Nineteen of 25 patients undergoing operation had 
RVRA (Table 1). The study was considered positive in 17 
(89%) of these children. One of the two patients with 
nonlateralizing renins had equally severe bilateral fibro- 
muscular dysplasia. Four of the six children not 
undergoing RVRA were treated early in our experience 
before the study was available in smaller children. The 
final two patients had samples obtainable from only one 
kidney. Therefore, no ratio between involved and unin- 
volved kidney was available. 


Split Renal Function Studies 


Split renal function studies (SRFS) were employed only 
in older patients of this group, the youngest being 9 years 
old. The risk of the procedure was thought to be prohibitive 


in younger children. The methods used to perform this test 


in our center have been described in detail previously.’ 
Consistent lateralization of any magnitude in all three 
sample collection periods with decreased urine volume, 
inereased para-aminohippurie acid concentration, and 
increased creatinine concentration is considered a positive 
study. Using this criteria, five of the seven patients (71%) 
undergoing the study had a positive test (Table 1). One of 
two patients with a nonlateralizing study had bilateral 
fibromuscular disease, and the other had a shrunken 
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kidney from chronic pyelonephritis. There were no compli- 
cations of the study in any of the seven patients evalu- 
ated. 

Ther? were three children submitted to operation before 
1965 ir whom neither RVRA or SRFS were performed. 
Two o? these children were too small to have SRFS 
performed and the third child, 16 years old, had a hypo- 
plastie kidney on angiography. 


OPERATIVE MANAGEMENT 
Preoperative Preparation 


Patients with severe hypertension, diastolies in excess of 
120 mm Hg, received antihypertensive drug treatment for 
several dàys prior to operation. Ordinarily this treatment 
was discontinued 24 hours prior to operation, but in many 
cases, it was continued up to the time of operation. 
Although we have preferred to use methyldopa for this, in 
more recent cases propranolol hydrochloride has also been 
employed. Certainly if reserpine or guanethidine sulfate 
have been used, other medications are substituted and 
operation is delayed for at least two weeks. Operative 
treatm2nt was not undertaken until it was certain that 
aortography or split renal function studies had not caused 
an elevation in the blood urea nitrogen level. If such was 
encountered, operation was delayed until it returned to 
normal Finally, blood volume determinations are made in 
all patients to identify anyone with a severely contracted 
volume. Any such deficits are corrected in the 24 hours 
prior to operation. 


Operative Procedures 


Operations performed in the 25 children are listed in 
Table 2. Eight patients with fibromuscular disease had 
revaseularization of ten kidneys by aortorenal bypass. Two 
of these children had bilateral bypasses, one using Dacron 
and one using saphenous vein. Three other children with 
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Fig 4.—Sequential arteriograms in child with multicentric &teriopathy. A, Left renal artery 
stenosis (arrow). B, Early postoperative arteriogram shows same dilation of hypogastric artery 
. used for aortorenal bypass and an external liac vein used for sortosuperior mesenteric bypass. 
C, Three years later, progressive aneurysmal dilation had »ccurred. These have not been 


fibromuscular dysplasia had revascularization by renal 
artery reimplantation ir one and patch angioplasty :n the 
other two ch ldren. The other two renal revascularizatiors 
were mort c and bilateral renal artery patch angioplasty 
in a ehied wth abdominal zortic coarctation and a renal 
artery mimrlantation of the stenotic contralateral renal 
artery m tke child with a previous nephrectomy and 
postopesative radiation fcr Wilms’ tumor. Tecanical 
consid2mations important in these operative procedures 
have been described previously.’ 

Nephsectony was employed in four children with fibre- 
muscular dsease, twe children with pyelonephritc 
kidneys twc children with hypoplastic kidneys, and ore 
child wih ar interrenal coarctation and a hypoplastic left 
kidney. Segmental nepkrectomies were performed in two 
patients witk previous renal trauma and one patient witha 
segmen al irfarction frem fibromuscular disease. 

Twe subsequent nephrectomies were performed ore 
week »estoperatively for thrombosis after a patch angie- 
plasty ia one child and thrombosis of a Dacron aorterenal 
bypass m another. One additional subsequent nephreetomy 
was per^ormed five months after a patch angioplasty of a 
branch enal artery lesion in a 19-year-old man. Recurrent 
proximal and distal stenoses producing recurrent hyper- 
tension led to the nephrectomy in this man. The final 
subsecuent procedure was performed in a 10-year-o.d bey 
who hac uncergone nephrectomy for severe hypertensicn 
seconcary tc fibromuscular dysplasia at 3 months of age. 
Recurrent hypertension developed ten years later, second- 
ary to centrelateral fibremuscular dysplasia. This has been 
managed by a saphenous vein aortorenal bypass. 


Postoperative Complications 


No operatve mortalities occurred in this series. Three 
graft -Fromboses occurred in the first postoperative weex. 
Two? hese were managed by nephrectomy as men-ioned 
earlier. The third child had undergone bilateral simulta- 
neous szphenmous vein aortorenal bypasses. Although one ef 
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replaced but have been observed for an additional four years without further dilation. 


these throrabosed, she has not been submitted to nephrec- 
tomy. This child also had contralateral renal vein throm- 
bosis and tzansient renal failure secondary to acute tubular 
necrosis. Tae remaining complications were one case of 
Australian antigen-positive hepatitis and a subeutaneous 
wound infertion in one child. 


RESULTS 


The 25 ptients have been observed from 5 months to 18 
years (meen, four years) The following list shows the 
response ir blood pressure control to operation based on 
follow-up iaformation obtained at the most recent evalua- 
tion: 


No. (%) of Patients 


Cured 17 (68) 
Improved 6 (24) 
No change 2( 8) 


Seventeen patients (68%) have remained normotensive 
with no medication from 6 months to 13 years after 
operation and are considered cured. Six additional patients 
(24%) have nad significant improvement in blood pressure 
control bu“ still require antihypertensive medications to 
remain normotensive. Two of these six patients have 
residual, uscorrected branch renal artery disease causing 
residual hypertension, and one patient has an uncorrected 
unilateral -raft thrombosis after bilateral saphenous vein 
aortorenal bypasses. A fourth patient had initially been 
cured of hypertension by nephrectomy at the age of 2 
months. Ten years later, however, hypertension recurred 
secondary to contralateral renal artery stenosis. He is 
easily cont7olled by medications while awaiting correction 
of this con-ralateral lesion. 

The two patients (8%) who did not improve by operation 
require special comment. The first child, 4 years old, had a 
nephrectoray for severe hypertension secondary to renal 
artery fib omuscular dysplasia. Hypertension soon re- 
curred ané repeat arteriography showed severe contralat- 
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eral branch renal artery fibromuscular dysplasia. He died 
seven months postoperatively in renal failure with severe 
hypertension. The second child not receiving benefit from 
renal revascularization had undergone a left nephrectomy 
and radiation 11 years previously for Wilms’ tumor. The 
hypertension, thought secondary to contralateral renal 
artery stenosis, was unimproved by renal artery reimplan- 
tation. Repeat arteriography five months postoperatively 
shows moderate stenoses in both branches of the renal 
artery bifurcation. 

Follow-up studies of these 25 children has included 32 
arteriograms from 1 week to 11 years after operation. Four 
of the 13 children (32%) initially presenting with unilateral 
fibromuscular dysplasia displayed contralateral disease 
recognized from three months to ten years later (Fig 3). 
None of the saphenous vein grafts has undergone aneu- 
rysmal dilation. Further, all grafts initially patent have 
remained open without developing any evidence of stenosis 
during observation. One child, 4 years old, with multi- 


centric fibromuscular disease has had aneurysmal dilation . 


of both a hypogastric artery used for renal arzery bypass 
and an external iliac vein used to bypass a superior 
mesenteric artery occlusion (Fig 4). Both of these grafts 
have appeared relatively stable in size over the past three 
years and have not been replaced. Interestingly, a biopsy 
specimen of the hypogastric artery used for the renal 
artery bypass showed extensive intimal proliferation, 
museular atrophy of the media, and fragmentation of the 
elastic laminae. 


COMMENT . 


Information on the prevalence of hypertension and, 
thereby, renovascular hypertension in the pediatric age 
group is unknown. Although hypertension in this age 
group is considered exceedingly uncommon, the lack of 
widespread screening in this population limits the accuracy 
of such data. Certainly, the experience in our irstitution is 
skewed secondary to preliminary screening by physicians 
prior to referral in some cases. Nevertheless, the incidence 
of correctable causes in the first decade of life (78%) 
stresses the frequency of renovascular hypertension in this 
age group. Without question, this supports an aggressive 
diagnostic approach directed toward identifying a correct- 
able cause of hypertension in these children. In this regard, 
much attention has been directed toward the use of 
screening studies in identifying patients with renovascular 
hypertension. Although an abdominal bruit or positive 
rapid sequence intravenous pyelogram increases the likeli- 
hood of a renovascular origin, their absence does not 
exclude its presence. In our series, only three patients had 
abdominal bruits. Whereas the rapid sequence intravenous 
pyelogram was positive in all patients with parenchymal 
disease, it was normal in 58% of children with a renovas- 
cular origin of hypertension. Likewise, Fry and his asso- 
ciates* found the intravenous pyelogram to be normal in 
60% of children with renovascular hypertension in their 
series. Therefore, we think that renal arteriography is 
required in all hypertensive children regardless of the 
results of such preliminary screening data. Other “screen- 
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Fig 5.—Arteriogram of 13-year-old girl showing bilateral proximal 
renal artery lesions (arrows). Although angiographically sfmilar to 
renal artery disease seen in neurofibromatosis, this child gas no 
other stigmata of Von Recklinghausen's disease. 


ing studies" may be less invasive, yet they have an 
unacceptable incidence of falsely normal results. Complete 
reliance on the results of such tests will exclude many 
children with potentially curable hypertension from 
further investigation. 

Classification of the results of arteriography in children 
with renal artery stenosis is difficult. Distinctly different 
than tne "string of beads appearance” of medial dysplasia 
most frequently present in adult females, the fibrodys- 
plastic lesions in this series had no sex preference and were 
focal, discrete areas of narrowing. Although the angio- 
graphic appearance of these stenoses is consistent with 
intimal fibroplasia, histologic examinations of the stenoses 
were not done. Further, the gross characteristics in some 
suggested a congenital stenosis, without thickening of the 
vessel wall. Whether or not the lesions in these particular 
patients represent isolated coarctations of the renal artery 
is speeulative, however. One girl, 13 years old, had an 
angiographic appearance (Fig 5) similar to the renal artery 
stenos2s described by Fry et al? as associated with neuro- 
fibromatosis. Neither she nor any other child has any other 
stigmzta of this syndrome, however. 

Operations employed in this series cover a wide spectrum 
of procedures. Except in infants with severe uncontrollable 
hypertension, nephrectomy was employed only when the 
kidney had essentially no excretory function and revascu- 
larization was impossible. Certainly, revascularization of 
even main renal artery stenoses in infants and small 
children is often technically impossible. Yet, nephrectomy 
is not an acceptable substitute unless blood pressure cannot 
be con-rolled. If hypertension is controllable and growth of 
the child will ultimately make revascularization possible, 
then the patient should be temporarily managed nonoper- 
atively while awaiting further maturation of the renal 
vasculature. This philosophy is based on the frequent 
presence of bilateral disease (44%) in these children. Since 
contra.ateral disease also may develop prior to an age 
compatible with revascularization or may be located in 
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Fig 6.—Arteriograms of 7-year-old child with proximal right rena artery stenosis. A, Poststenotic 
dilation revascularized with a 6-mm kritted Dacron graft. B, Early postoperative arteriogram 
shows typical appearance of Dacron craft in this position. C. Two years later, arteriography 
shows exce lent adaptation of Dacron graf- without evidence »f graft stenosis. 








“ig 7.—A, Preoperative angiogram shows subtle fibromuscular disease in wer pole branch renal artery (arrow) in 11- 


ear-eld hypertensive child. B, Postoperative arteriogram shows patent autogenous saphenous vein graft used to 
:orrect this lesion Following operation, child has remained normotensive and has not been given any medication. 
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branch vessels, the need for cure of hypertension in small 
children is paralleled by the necessity for renal preserva- 
tion. Nephrectomy is undertaken in early childhood only 
when hypertension is otherwise uncontrollable. 

The method of renal revascularization is dependent on 
several factors. In children with proximal renal artery 
stenosis and poststenotic dilation, the distal renal artery 
may attain adult size years before the patient has similarly 
completed his growth. In such instances, autogenous saphe- 
nous vein and hypogastric artery are too small for use as 
bypass grafts. When this is the case, we have been quite 
satisfied with the results of using a synthetic material 
(Dacron) for construction of the aortorenal bypass. The 
youngest child in whom this was employed was 7 years old. 
Follow-up arteriography two years later in this child has 
shown excellent adaptation of the 6-mm knitted Dacron 
graft (Fig 6). Angiographic evaluation of these grafts for 
up to ten years has demonstrated their long-term durabil- 
ity.' If poststenotic dilation is not sufficient to permit the 
use of at least a 6-mm graft, then the patient is given drug 
therapy until maturity permits use of autogenous mate- 
rial. 

Although autogenous saphenous vein is our choice graft 
material in adults, its small size in childhood limits its 
applicability to older children well into their second decade 
of life. The youngest child in whom saphenous vein was 
employed in our series was 11 years old. Although the 
saphenous vein was small, its size was appropriate for 
branch renal artery reconstruction in this child (Fig 7). The 
development of aneurysmal dilation of autogenous grafts 
and specifically, saphenous vein gfafts, is of concern, 
however. Fry et al? noted aneurysmal dilation in two of 12 
(17%) functioning saphenous vein grafts in children. 
Further, four of the six aneurysmal vein grafts (67%) 
reported by Stanley et al^ occurred in patients under 20 
years of age. Although we have also noted a 4% incidence of 
aneurysmal dilation of vein grafts in our total series,? none 
of these has occurred in children. We believe the aneu- 
rysmal changes in the hypogastric artery and external iliac 
vein used as bypass grafts in one child to be secondary to 
his underlying arteriopathy. Certainly, the structural 
differences of the vasa vasorum related to age’ may play a 
role in this phenomenon. Yet, the ultimate explanation for 
this predisposition to younger patients requires further 
investigation. 

Renal reimplantation has been used in two recent cases 
with proximal occlusive lesions. We think that this may 
well be the procedure of choice in children with proximal 
lesions in whom renal artery mobilization will allow aortic 
reimplantation of the renal artery beyond all disease. This 
procedure abolishes the potential risk of either late occlu- 
sion of synthetic material or aneurysmal dilation of auto- 
genous tissue. The spatulated anastomosis should leave a 
renal artery orifice that will be adequate size even after 
subsequent growth of both the renal artery and aorta. 

Based on the results of the diagnostic studies, a favor- 
able response to operation was highly predictable in this 
series. Further, one of the two patients not having cure or 
improvement in hypertension had rapidly displayed severe 
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inoperable contralateral disease, ultimately leading to a 
fatal outcome. The frequency of cure of hypertension in 
our experience (68%), however, is less than that reported in 
other recently reported series.*** Nevertheless, four of the 
six pat ents having only improvement in the blood pressure 
have residual or recurrent uncorrected renal artery disease. 
Further, 17 of the 19 patients (89%) without residual or 
untreated recurrent lesions have been cured. Therefore, 
based on the results of functional studies, amelioration of 
hypertension is highly predictable when all renovascular 
lesions present can be corrected. 

Finally, we think that the results of operative manage- - 
ment of renovascular hypertension are quite acceptable ^ 
and defend an aggressive diagnostic and therapeutic 
approa-h. Many considerations peculiar to the pediatric 
age group, however, remain unanswered. Only through 
long-term intensive follow-up studies of these children will 
the natural history of their disease and effects of opfrative 
management be more clearly defined. , 


This irvestigation was supported in part by National Heart, Lurg, and 
Blood Irstitute grant 5-P17-HL14192 and the Specialized Center of 
Research in Hypertension, Vanderbilt University, Nashville, Tenn. 
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Methylcopa—A ldomet. 
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Discussion 


JOHN N. FOSTER, MD, Nashville, Tenn: I would like to discuss the 
Michigan paper by Drs Stanley and Fry. We have had about the 
same experience, some 375 operations in about 300 patients over 
the same period of time. The one respect in which our experience 
differs is related to the work-up of patients; we still do split renal 
function studies. Rather frequently, we are asked which we prefer, | 
the renim assays or the split renal function studies. We find that 
the two tests complement each other. 

The cther point I would like to make is that you might think 
that, around the country, everyone accepts the fact that renovas- 
cular hypertension responds to surgical treatment. This is not so. 
A few years ago, I surveyed some 56 university hospitals as to how 
many patients with renovascular hypertension were operated on 
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each year And for that one year, 1972, six hundred thirty-five 
patients were operated on. But you can seen that more than 50% of 
these wer- done in five hospitals—and, of course, Michigan 5 one 
of them 

So, ir zeneral the internist prefers to treat hypertensive 
patiente v ith antihypertensive drugs and usually do very limites 
studies. ualess the high blood pressure is difficult to control The 
Mihigan zroup and the Meffit Hospital group at the University 
- of California have shown that surgery does have a place in the 
- treatment of renovascular hypertension. But, you know, there is 
little us» -alking to a group of surgeons about this subject. The 
people wł should receive the message are the internists. 

PRESIDENT CONNOLLY: It might be of interest for some cf the 
* younger members to hear about the first successful revaseulariza- 
tion for renal hypertension. Norman Freeman, MD, who wes one 
of eur mo-t innovative members, in 1953 in the Children’s Hospital 
in San F-anciseo was preparing to do an aortoiliac endarterec- 
tomy, aac scrubbing next tc him was a young urologist named Dr 
S. Rolang He asked Dr Freemar. what he was going to do and Dr 
Freeman zold him. Dr Roland said, "By any chance is the patien- 
hypertensive?” And the answer was, "Yes." Then Dr Rolanc saic, 
"Well, you are probably dealing with hypertension secondary to 
the Gole batt phenomena. Why don’t you just reach up through the 
— aorta amd pul! that atheromztous plug out of the renal artery along 
with your-ndarterectomy?" Dr Freeman did so, curing the patienc 
— of hypertension. The details of that first case were reported in 
1954 (JASTA 156:1077). 

JAMES ©. STANLEY, MD, Ann Arbor: One probably should be 
— cautious m routinely ascribing an inflammatory arteritis -o the 
small aer-a encountered in pediatric renovascular hypertension. 
At our institution, aortic tissue excised at the time of renal 
revaser a izations in these patients has not exhibited any medial 
or advent tial abnormality. The subendothelial intimal region has, 
however, *ontained increased amounts of fibroproliferative tissue. 
This nmerspecifie change has been observed in other vessels 
subjected to high-velocity blood flow rates, and may reflect a 
similar pmcess in these narrow aortic channels. Such findings are 
more eempatible with a congenital hypoplastic aorta than aa 
acquired aortitis. We woulé suggest that the hypoplastie aortas 
— and certam proximal renal artery stenoses, encountered by us and 
described in the Vanderbilt experience today, are developmental 
in origin. We have seen a small number of adults with similar 
appearing coneentric, proximal nonatherosclerotic lesions that do 
not hame the expected histelogieal and morphological pattern ef 
. fibrodyspasia. It may be that these stenoses represent the same 
 Jesions#tserved in pediatric patients, that for some reason remain 
covert curing infancy and ehildhood. 
— WiLL A3 J. Fry, MD, Dallas: As has been emphasized in previors 
publications from the University of Michigan, our group af 
—. pediatrme »atients has been one of the most satisfying to take care 
of. They generally do exeeedingly well. We believe that the 
teehnicaes to revascularize even the smallest child are now 
availabe We have not found it necessary to explant kidneys in 
these eniadren in order to reconstruct multiple defects in their 
renal artries. However, the utilization of either the in situ 
methods »r explantation, utilizing bench surgery, would appear to 
suffice as accurate and technically feasible methods of revascular- 
izing ren.l artery occlusive disease in children. 

. ]t has Been our experience that children do not do well or large 
doses e? .ntihypertensive medication that are often necessary to 
bring ther blood pressure te a normal level. They do not thrive amd 
donot develop normally. We believe for this reason and for the 
reason that children do net comply with medication well, that one 
should net allow these children to be given medication for vesy 
` long peri»ds of time. 
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RoNnALD J. STONEY, MD, San Francisco: I enjoyed the presen- 


tations by Drs Lawson and Stanley of two important aspects of 
renovascular hypertension. My remarks concern the reports on 
renovascular “ypertension in children by the Vanderbilt group. 

Although tke authors stress an aggressive approach to diagnosis 
and surgical management of renovascular hypertension in chil- 
dren and further emphasize revascularization rather than 
nephrectomy, only 13 of the 25 children had revascularization 
attempted or 17 kidneys. Since five revascularizations failed, 
resulting in four subsequent nephrectomies (one child is awaiting 
nephrectomy. a total of 17 patients have required nephrectomy, 
leaving only eight patients with 12 revascularized kidneys. I would 
like the authers to detail the types of arterial reconstruction that 
failed and their advice on how to avoid these so as to increase 
kidney salvage in this group. 

- At the University of California Medical Center in San Fran- 
cisco, 15 kidneys in 13 hypertensive children have been revascular- 
ized. In one child, following attempted intimal resection for 
fibrodysplasia. occlusion resulted in the only kidney lost after 
revascularization. Late suture line stenosis five years after 
segmental resection of a focal main renal artery lesion caused 
recurrent hypertension. This was alleviated, and the kidney was 
salvaged by an aortorenal autograft. Ten primary aortorenal 
autografts heve cured hypertension. Observations to 11 years, 
with postoperative arteriogram showing no graft deterioration, in 
all patients i- gratifying. Two patients, aged 9 and 14 years, had 
branch renal artery stenosis corrected by ex vivo microvascular 
repair and perfusion preservation, pioneered by Fred Belzer, MD, 
when he was at the University of California Medical Center, San 
Francisco. 

The Vanderbilt group are to be complimented for bringing this 
subject to owr attention today. As vascular surgeons, we are 
obliged to establish a patent, durable arterial reconstruction, with 
an emphasis on "durable", to preserve kidneys for the extended 
life span made possible by curing these young patients. 

NORMAN M. Rica, MD, Washington, DC: In two of our patients, 
replantation of the renal artery was not only acceptable but 
possibly a method of choice in the very small infant where future 
growth is of «oncern. An example of this, was a 22-month-old child 
with markec hypertension. We used interrupted sutures on the 
posterior wall. We still felt that there might be a future growth 
problem. To prevent this, we also added an autogenous venous 
patch on the-anterior surface with interrupted sutures. 

Although $4 years later, we do not have a follow-up angiogram 
because we thought that the 10-year-old child's normal blood 
pressure did not warrant this. The intravenous pyelogram does 
show normal! renal function. | 

I would like to ask Dr Lawson and Dr Foster to comment on the 
technique of replantation. I would also like to ask them how 
frequently they do their angiographic follow-up observations. 

Henry D. Berkowitz, MD, Philadelphia: We have had two 
interesting patients that showed combined disease of the aorta 
with bilateral renal artery stenosis. 

The first was a 19-year-old woman who had a tight stenosis in 
the left rena artery and rather diffuse disease in the right artery, 
with a very definite narrowing of the aorta below the renal 
arteries. A left renal artery bypass was performed without 
difficulty because she had a short segment of normal aorta below 
the renal arteries. 

The second patient was a 6-year-old child who had bilateral tight 
renal artery stenoses with a diseased aorta arising immediately 
below the talse-off of the renal arteries. We were hesitant to bring 
two bypass rrafts from the aorta because of the potential prob- 
lems that weuld arise if the aortic lesion progressed. We therefore 
elected to brmg down the splenic artery, anastomose it to the left 
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renal artery. It was noted at the time of surgery thet there was 
some decrease in pressure in the splenic artery compared to the 
vein graft, but the actual pulse in the distal renal artery was 
excellent. Prior to reconstruction, no pulse had been palpated in 
either renal artery. A postoperative arteriogram was done, since 
the patient did remain somewhat hypertensive. It showed a 
functioning splenic artery, left renal anastomosis, and a patent 
right vein bypass arising from the aorta. However, a lateral 
projection that had not been obtained preoperatively showed a 
proximal stenosis of the celiac trunk. This was consistant with an 
arcuate ligament stenosis or another area of fibromuscular dyspla- 
sia. Although his blood pressure improved and the renal function is 
normal, repeat renin measurements show laterialization to the left 
kidney. 

Dr Lawson mentioned that they do not do selective studies in 
young patients, nor do they routinely obtain lateral and oblique 
views in children. We have also observed this procedure, but since 
this particular case, we have changed our thinking and will 
certainly try to visualize the celiac in a lateral projection if a 
splenic artery reconstruction is contemplated. 

J. LEONEL VILLAVICENCIO, MD, Gelati, Mexico: At the Hospital 
Infantil de México, my associates, Drs González-Cerna and Pablo 
Velasco and I have operated on 23 children with renovascular 
hypertension. 

I want to comment on three aspects of this disease. The first one 
is the clinical pieture. These children had headache, epistaxis, 
abnormalities in the eyegrounds, left ventricular hypertrophy, and 
in some cases, cardiac insufficiency and convulsions due to hyper- 


. tensive encephalopathy. At least two of our patients hed been seen 


by neurosurgeons to rule out brain tumors before their high blood 
pressure was discovered. 

The second point of interest is the surgical technique. As Dr 
Rich has mentioned, this is a very important aspect. In our cases, 
the tissues are scarred and adherent (because of the inflammatory 
arteritis) and the procedure is usually difficult and time-consum- 
ming because the dissection cannot be done in a normal way across 
the fibrous tissue. Among our patients, we have had obstruction of 
the whole thoracic aorta (this patient had a very high blood 
pressure, resistant to medical treatment). Others have had inflam- 
matory lesions at the level of the aorta and renal arteries that 
resemble abdominal coarctation. There are lesions zhat can be 
surgically treated with bypass, and reimplantation of the renal 
artery in the aorta in places apparently free from disease. We have 
observed, however, in one of our patients restenosis of the artery. 
This was finally controlled with small doses of prednisone and 
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renal artery, and perform an autogenous vein graft to the right - 


hypotensive drugs. In some cases, we have used prosthesis to 
bypass -he obstructions. Nephrectomy has been used in a small 
number of cases, when revascularization cannot be accomplished 
or it ha: failed. 

The third point, and perhaps the most important, is the 
pathology of the lesions in our children. As I mentioned before, 
these are inflammatory lesions with panarteritis that affects the 
adventitia, media, and intima. We have found striking thickening 
of the aorta and the renal arteries. We believe that these lesions 
may be similar to those described in young females in the supra- 
aortie trunks. Some of our patients have had bruits in the supra- 
aortic area, along with the renal and aortic lesions. 

I wou:d like to congratulate the authors of the report and to ask 
them if they have taken renal biopsy specimens and secondly, if 
they hare had any arterial tissues examined in their patients. 

DR Dzaw: First, depending on the anatomic arrangement, I 
think tkere are several equally acceptable techniques for renal 
revascularization in these children. I have been impressed with the 
technical ease and excellent postoperative angiographic ap- 
pearance of two recent renal reimplantations. This maybe the 
treatment of choice when the lesion is located at the renal @rtery 
orifice. When performing this procedure, however, it is quite 
importaat to make a large aortic anastomosis which is, at least, the 
size of an adult's renal artery ostium, to prevent later stenosis 
after further growth. | 

We heve no experience with ex vivo repair of small children but 
have used this approach in some adults and agree that it is 
applicable to this group also. Certainly, it should be attempted, if 
possible when nephrectomy is the only alternative. 

The single procedure that we think may be distinctly inferior is 
patch angioplasty of the renal artery. We have employed it in 
three children. One had recurrent proximal and distal disease 
requirinz nephrectomy and another thrombosed the repair, also 
requirinz subsequent nephrectomy. 

To speculate on the actual cause of the proximal lesions in many 
of these children is stimulating. I also think that many of these 
children represent a variant of coarctation, with the lesion limited 
to the renal artery rather than a proximal fibromuscular dysplasia. 
Yet, we have no proof to support this conviction. 

Finally, the role of management with antihypertensive medica- 
tion while further growth is achieved warrants comment. 
Certainly, the advantage of delaying operation to allow growth to 
occur is not justified if the child cannot be easily controlled with 
medieat ons. Nevertheless, if control is obtainable and delay of 
operation will allow a more permanent revascularization to be 
performed, then we feel this temporizing attitude is justified. 
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cf the Sugiura Procedure 
in the Treatment of Esophageal Varices 


Mitsuo Sugiura, MD, Shunji Futagawa, MD 
e 


paraesophagogastric 

fcr esophageal varices from 1967 to the present; 60 procedures 
were prophylactic, 164 were elective, and 52 were emergency 
peocecures. The age distribution was from 9 months to 74 years. 
The origin was cirrhosis in 191 patients, fibrosis in 59, extrahe- 
patic portal vein occlusion in 18, hepatoma in five, schistosomi- 
asis in one, Budd-Chiari syndrome in one, and carcinome of the 
pancreas in one patient. The mortality within one month of 
oweration was 5.0% in prophylactic cases, 1.8% in elective 
cases, and 11.5% in emergency cases (mean, 4.3%). The 
actuarial seven-year survival rate was 83%. There was an 
oavious positive correlation between survival rate and stage of 
the disease. Ninety-five percent of class A (Child's classifica- 
tien) and 87% of class B are alive, but only 59% of class C 
patients are alive at the present. Six patients had recurrences of 
varices for a recurrence rate of 2.3%, of whom four had esopha- 
geal breeding. It may be that recurrence of varices occurred due 
te incomplete devascularization of the esophagus at the 
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arlier, we have shown that esophageal transection 
with paraesophagogastric devascularization (the Su- 
giura procedure) provided better results in controlling 
bleeding from esophageal varices without compromising 
hepatie function and eausing hepatic encephalopathy 
Since our report in 1973,' another 191 patients have been 
treated with the Sugiura procedure at our instituticn. The 
analysis of these cases forms the basis for this report. 
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MATERIALS AND METHODS 


The detais of our technique have been described earlier.' In 
brief, the Segiura procedure consists of transthoracic esophageal 
transection snd devascularization, and transabdominal esophago- 
gastric devascularization, including splenectomy (Fig 1). With this 
technique, te esophagus and the stomach are thoroughly stripped 
of all venous collaterals from the left inferior pulmonary vein to 
the upper salf of the stomach. The thoracic and abdominal 
procedures «an be performed in one or two stages, depending on 
the patients-condition. When the operations are performed in one 
stage, it is preferable to perform the abdominal procedure trans- 
diaphragmasically from- the thoracie cavity. 

During tse period from June 1967 through May 1977, two 
hundred sewenty-six patients have undergone the Sugiura proce- 
dure (199 males and 77 females). The age distribution was from 9 
months old » 74 years old and 80.4% of the patients were from 30 
to 60 years ald. 

The origi» of the portal hypertension includes liver cirrhosis 
(191 patient), liver fibrosis (59 patients), extrahepatic portal vein 
occlusion (1€ patients), hepatoma (five patients), schistosomiasis 
(one patien), Budd-Chiari syndrome (one patient), and carcinoma 
of the paneas (one patient). 


RESULTS 


Among 776 patients, 219 were observed for at least one 
year, the ongest period of observation being ten years. 
The opera-ive mortality within 30 days after surgery was 
4.3%. Fifte two patients were treated on an emergency 
basis for umcontrolled hemorrhage or within 48 hours after 
hemorrhage. Six of these patients died (operative mortali- 
ty was 1_5%). Elective operations were performed for 
preventior of recurrent hemorrhage from varices in 164 
patients who had previously bled, with a mortality of 1.8%. 
Sixty patents underwent prophylactic operations for 
extremely large esophageal varices that had not bled. Their 
operative mortality was 5.0%. 

The cerrelation between operative mortality and 
underlying disease is summarized in Table 1. It appears 
that operative mortality for cirrhotic patients was slightly 
higher than for those with fibrosis, however, the difference 
is not statistically significant. Five patients with hepa- 
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SUGIURA PROCEDURE 





Fig 1.—IIlustration of esophageal transection with paraesoph- 
agogastric devascularization (Sugiura procedure). 


Table 1.—Operative Mortality 
No. (%) of 
No. of Operative 
Patients Deaths 


Extrahepatic portal 
vein occlusion 18 0 (0) 








toma were treated with our technique in an attempt to 
control acute esophageal variceal bleeding. Although 
bleeding control was successful, two of them died of 
progression of the hepatoma within 30 days after surgery. 
One patient with a hepatoma whose esophageal bleeding 
was not controlled with conservative therapy underwent 
an emergency Sugiura procedure along with canulation of 
the hepatic artery for continuous infusion of chemothera- 
peutic agents. This patient died 11 months postoperatively, 
secondary to hepatoma. One patient with pancreatic carci- 
noma’ was treated with the two-stage Sugiura procedure 
for acute esophageal bleeding. At the time of laparotomy, 
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Fig 2.—Actuarial survival rate. 


it was found that the tumor was eneroaching on the portal 
vein, causing esophageal varices. This patient survived the 
procedure. « 

The three operative deaths in the prophylactic group 
were due to hepatic failure. Three deaths among 164 
elective patients were caused by hepatic failure, empyema 
secondary to anastomosis leak, and toxie dermatitis, 
probably due to drug allergy, respectively. Progressive 
hepatic failure (two patients), hepatoma (2 patients), renal 
failure (1 patient), and intraperitoneal bleeding (1 patient) 
accoun- for six deaths in the emergency cases (Table 2). 
Ninete2n patients displayed upper gastrointestinal bleed- 
ing after the Sugiura procedure. 


No. (%) of 

Causes Patients 
Hemorrhagic gastritis 10 (3.8) 
Recurrent varices 4 (1.5) 
Gastric ulcer 1 (0.4) 
Gastric cancer 1 (0.4) 
Hepatoma 3 (1.1) 
Total 19 (7.2) 


The most common cause of bleeding was hemorrhagic 
gastritis. Four patients displayed esophageal variceal 
bleeding. Thus, the recurrence rate of bleeding esophageal 
varices was L5%. 

The actuarial survival rate is shown in Fig 2. The overall 
seven-year survival rate was 83%. 

A positive correlation between survival rate and stage 
(Child’s classification) of the disease is demonstrated in 
Tables 3 through 6. Ninety-five percent of group A 
patients and 87% of group B patients survived, but only 
59% of group C patients are alive at the time of this study. 
In the series of 52 emergency cases, the operative 
mortalizy for group A and B would be 0%, while that for 
group C would be 24% (Table 6). 

Ages and survivals are shown in Table 7. The youngest 
was nine months old and the oldest was 74 years old. There 
were 32 late deaths. Hepatic failure and hepatoma were the 
most common causes of late deaths (Table 8). In this series, 
none of the patients had postoperative hepatic encephalo- 
pathy. 

All patients were subjected to endoscopic and barium 
swallow examinations postoperatively. Six patients had 
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Tace 3.—Results in 275 Patients by Clinical Risk Groups 
No. (%) 


No. (%) of 


0 (0) 5 106 (95) 
1 (1.0) | 88 (87) 
11 (172) 38 (59) 





Table 6.—Results of 52 Emergency Operations by 
Clinical Risk Groups 
No. No. (%) 
No. of of 






No. (9o) of of 
Operative Late 
Deaths Deaths Survivors 
8 0 (0) 





Table 7.—Ages and Survivals of Esophageal Transection 
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Esap-agea transection and devascularization 276 





recurneace ef the varices (recurrence rate was 2.2%). of 
whom four had bleeding. Therefore, success in controlling 
esophageal varices was 97.7% (Table 9). 

Sutaze insufficiencies were noted in 19 patients. 
However, only two patients with severe hepatic failure 
subseqnently had empyema and died. The other 17 patients 
were successfully treated conservatively with nasogastric 
tube nutrition for several days. Postoperative suture lime 
stricture of the esophagus was noted in nine patients. 
However, orly two of them required repeated bougienages. 
All eter eomplieations were successfully treated with 
eonsecvative methods. 


COMMENT 


Nemsnunting procedures such as ligation of varices *^ 
gastroesophageal resection," upper gastric transec- 
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Age. No. of Operative Late ^ No. (%) of 
^ Patients Deaths Deaths Survivors 
0- € 6 0 0 6 (^00; 

[AM " ; —* ae 





Table 9.—R 


ecurrerce of Varices and Bleeding 
| fio. of Patients 
MM A 


No. (96) of No. (%) of 
Survived Recurrent Varices 
264 4 (1.5) 6 (2.3) 


7 (18.0) 18 (46.0) 


tion,'*'* simple esophageal transection,'" or coronary vein 
ligation with splenectomy’ did not produce further liver 
damage but were associated with a high incidence of 
recurrent hemorrhage and fell into disfavor. 

In our department, during the period from 1964 to 1968, 
40 patients with esophageal varices underwent simple 


_esophagea transection (26 underwent Walker’s simple 


esophagea: transection" and 14 underwent Walker's 
simple esophageal transection with excision of coronary 
veins) This procedure was also associated with a high 
incidence ef recurrent hemorrhage, in both the immediate 
and late pestoperative periods (Table 9). To obtain better 
results, it is necessary to combine extensive paraesophago- 
gastric devascularization with simple esophageal transec- 
tion. 

The key point in our procedure is paraesophagogastric 
devasculamization; that is, dividing and ligating shunting 
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veins between the collateral veins and the esophagus and 
cardia. This is done very close to the esophagus and cardia 
so that all venous collaterals can be preserved, which may 
be very important in preventing further development or 
recurrence of varices. 

The main difference between our procedure and other 
teehniques is that extensive paraesophagogastrie devascu- 
larization is performed both transthoracically and transab- 
dominally. 

The esophagus is thoroughly stripped of all vessels from 
the level of the left inferior pulmonary vein to the upper 
half of the stomach, 6 to 7 em along the lesser curvature 
below the cardia. The upper half of the stomach contains all 
of the lowest shunting veins from the portal blood system 
to the gastroesophageal varices. Blood flow from the 
varices leaves by way of the bronchial veins and the azygos 
vein. Drainage from varices begins at the level of the left 
inferior pulmonary vein. These findings were demon- 
strated by direet venograph of varices durirg thoracic 
operations. 

The main cause of the unsatisfactory results of 
nonshunting procedures reported in the past, such as 
Tanner's operation, Womack’s operation," gastroeso- 
phageal resection, ™ ete?" was that the extensive devas- 
cularization procedure was not performed transthoraci- 
cally. In our series, recurrence of variceal bleeding was 
noted in only six patients. All of these were poor-risk 
patients and the procedure was performed in two stages. 
The eause of recurrence of varices was due to the incom- 
plete devascularization of the esophagus at the diaphragm. 
To obtain good results on varices, it is preferable to 
perform our procedure in one stage. If the operation is 
performed in two stages, it is preferable to perform the 
transthoracie operation first. When the thoracic operation 
is performed as the first staged operation, it is very 
important to perform devascularization from the left 
inferior pulmonary vein to the esophagogastrie junction. 
Four to six weeks after the thoracic operation performed 
as the first operation, the second or abdominal operation is 
done. At this time organized thrombus inside the varices 
and collateral veins of the abdominal esophagus and cardia 
have been observed occasionally. This may be another 
reason why recurrent bleeding of gastroesophageal varices 
did not occur after the thoracic operation. 

All of our patients with liver cirrhosis had postnecrotic or 
posthepatitie cirrhosis. According to the Child hepatic risk 
criteria, those patients who were in the class C risk group 
in our series were very poor operative risks. In Japan, the 
mortality and the incidence of encephalopathy after porta- 
systemic shunting procedure in the postnecrotic or 
posthepatitie cirrhotic patients is very high. The incidence 
of encephalopathy in our 109 portasystemic shunting 
procedures was 36%’. This experience of a high incidence of 
encephalopathy and hepatic failure led us to select a 
nonshunting procedure instead of a shunting procedure. 

The clinical status and the chemical information suggest 
that esophageal transection with paraesophagogastric 
devascularization will be indicated for patients in whom 
severe hepatic failure has not been present (total bilirubin 
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value less than 5.0 mg). ! 

The high incidence of ascites, hepatic coma, and jaundice 
undertined the importance of patient selection in avoiding 
a high operative mortality. The prognosis for patients with 
an increased serum total bilirubin level before hemorrhage 
is poor. 


CONCLUSION 


1. Esophageal transection with paraesophagogastric 
devaseularization and splenectomy was performed in 276 
patients, either prophylactically, electively, or in emer- 
gency situations. 3» 

2. Varices recurred in six patients (23%); one with 
hepatoma and five with incomplete devascularization of 
the esephagus at the hiatus. Disappearance of the varices 
was neted in 97.7% of the cases. 

3. The operative mortality was 4.3% and the late 
mortality was 11.6%. E 


4. Im emergency cases, the operative mortalit was 
11.5%. 


5. Encephalopathy has been notably absent. 

The present study demonstrates that our technique has 
proved safe and effective in both stopping and preventing 
bleeding from varices without compromising hepatie fune- 
tion, and the immediate and long-term results are much 
superier to those of other published methods. Our tech- 
nique is indicated in all cases except severe hepatic failure 
(comatous status or a total bilirubin value more than 5 
mg). 


This investigation was partially supported by the grant in aid for Special 
Project Research, Ministry of Education, and a research grant from the 
Intractable Diseases Division, Publie Health Bureau, Ministry of Health 
and WeFare, Tokyo. 
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Discussion 


Grose= J. JoaNsoN, MD, Chapel Hill, NC: We are very mach in- 
debted t» Dr Sugiura and his colleagues for this update on their 
werk om the surgical treatment of bleeding esophageal varices 
presented before the American Association for Thoracic Surgeons 
in 1973 

At the University of North Carolina in Chapel Hill, we have 
performel an ablative operation that encompasses many of the 
objectives of the procedures you describe. It does not include 
esophageal transection, ar addition that Dr Womack thought 
should de included. 

Over tbe past 24 years, we have performed this operation on 60 
patients with a 35% mortality and a 40% late mortality. The long- 
term survival is 25%. Fifty percent of those that have survived 
have rebid. 

We hawe therefore been unable to duplicate the results that yeu 
report. A-though the operative procedure seems to be sim lar to 
the one yeu describe, we have a 30% mortality. If we were able to 
decrease eur two-year mortality, our long-term survival would be 
similar tc yours. We have previously emphasized that whereas the 
patients -ontinue to die after portacaval shunt, an ablative 
operatiem similar to yours is well tolerated after the initial 


 operat;ire-mortality. 


My question is similar to that I proposed to Dr Yamamoto tw» 
years age Why is there a difference in your early mortality and 
ours? As stated, the operations seem similar. Are you better 
techniemms than we are or are these different types of patients? Is 
the cirrhetic any different in Japan than in the United States? 
. Dees Japanese alcohol create a different disease? Or, perhaps, the 
survivors you report are nonalccholics? 

Epwm .. Wyut, MD, San Francisco: I comment with humility 
since I am sure that those of us who have been exploring 
techniques for portal decompression as a treatment for this 
syndrome for the past 25 years are impressed with the dramatic 
improverent in results that this new approach provides. We have 
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been conditioned to believe that any operation that has the 
objective of interrupting the venous channels in the esophageal 
veins was eoomed to eventual failure on the assumption that 
reformatior of collateral channels was inevitable. Our pessimism 
was reinforeed by the numerous failures that followed transeso- 
phageal ligztion of varices or the more proximal operation of 
gastric transection and reanastomosis. The long-term results in Dr 
Suguira's oweration suggest that these operations failed only 
because they were incomplete. I think Dr Johnson's questions were 
particularly pertinent. If our surgeons are able to duplicate the 
results we have heard this morning, there would seem to be little 
point in pursuing decompression operations to treat bleeding 
esophageal -arices. | 


WORTHINCTON G., MD, Buffalo: After 25 years of working with 


the portacaval shunt problem, we have now come to the conclusion 
that the porzacaval shunt is totally irrational. The problem is not 
the portal hzpertension; it is varix hemorrhage, and most of the 
time, the patient needs his portal hypertension for survival. 
Therefore, tne Sugiura procedure makes good sense and we must 
compliment them on their superb results. 

We have « small experience with another approach and that is 
the use of tae Boerema button, a modification of the old Murphy 
button. This modification was developed by Prof Boerema of 
Amsterdam He developed it for esophagojejunostomy after total 
gastrectomy, and it makes possible complete interruption of the 
esophagus with no sutures, performed through a simple gastro- 
tomy. 

Our mortzlity is extremely high in the 25 patients in whom we 
have tried this because the patients whom we have picked have all 
been the most severe class 3 child classification, already in hapatic 
failure, with jaundice, ascites, and in and out of coma. They then 
begin to bleed massively. 

However, we have had only one patient who has bled after 
having done the procedure, although most have died of their 
continuing hepatic failure. 

We do combine it not with splenectomy but with ligation of the 
splenic artem, leaving the spleen in place, and devascularization of 
the proxima stomach. 

I believe tae procedure and the philosophy just expressed to you 
by Professer Sugiura and his associates is the route of the 
future. 

AKIO WAEABAYASHI, MD, Irvine, Calif: Dr Sugiura said you 
cannot lose Hood during the operation, and very often, his patients 
do not requi-e blood transfusions. This is very important in order 
to obtain goed operative results. 

He starte- this operation only for emergency cases, but after 
they found *hat none of their patients had encephalopathy, they 
extended their technique to patients who have large varices, which 
appear purpse-red in color and about to rupture. 

His final -omment was that the most important part of this 
operation is complete devascularization of the intrathoracic 
esophagus. «s shown by his excellent slides, if you devascularize 
the lower esophagus the interior pulmonic vein down to the 
proximal! stemach, the recurrence rate is very low. In his series, 
only two patents had recurrence. Subsequent venography showed 
one feeding collateral vein, indicating incomplete devasculariza- 
tion. 

So Dr Sugiura would like to reemphasize the importance of 
complete de-ascularization. 

PRESIDEN* CONNOLLY: The interesting thing is that their 
patients have as high portal pressures as our patients with 
Laennec’s crrhosis. And also, the other interesting observation 
that I became aware of in visiting Japan last August is that almost 
every surgeen in that country has switched away from portal 
decompressien operations to the Sugiura operation. 
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The open chest. 


Another opening 
for staph? 


Postoperative surgical infections iS a particularly suitable agent. 
Valve replacement: a procedure that can at 
once sustain life and predispose te infection. 
Although identification of the infectious 
organism may be difficult, a delay in treatment 
could result in invasion of the endocardium. 

The implicated organism may be a penicillinase- 
producing staph. Progression can be swift 

and devastating 


Appropriate specimens for bacteriologic 
studies to determine the causative organisms 
and their susceptibility to nafcillin should be 
taken prior to the first doseof antibiotic.t And, if 
those studies subsequently implicate organisms other 
than penicillinase-producing staphylococci sensitive 
to nafcillin, discontinue it and administer the appro- 
priate antibiotic. 


Initial antistaph therapy: injection 

It's vitally important that effective treatment of Rapid penetration 

bacterial invasion begin as soon as possible. Unipen appears rapidly in plasma followi 
If you suspect the presence of staph-and must intramuscular administratior onetrate: 
begin therapy before definitive cu ture results in high concentrations a 

are known, Injection Unipen" (nafcillin sodium) * pericardial and syno 
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Unipen 





(nafcillin sodium) 


Disc Susceptibility Tests: Quantitative methods that require 
measurement of zone diameters give the most precise estimates of 
antibiotic susceptibility. One such procedure* has been recom- 
mended for use with discs for testing susceptibility to penicillinase- 
resistant penicillin-class antibiotics. Interpretations correlate diam- 
eters on the disc test with MIC values for penicillinase-resistant 
penicillins. With this procedure, a report from the laboratory of 
"susceptible" indicates that the infecting organism is likely to 
respond to therapy. A report of “resistant” indicates that the infect- 
ing organism is not likely to respond to therapy. A report of “‘inter- 
mediate susceptibility" suggests that the organism would be 
susceptible if high dosage is used, or if the infection is confined to 
tissues and fluids (e.g., urine) in which high antibiotic levels are 
attained. 

*Bauer, A.W., Kirby, W.M.M., Sherris, J.C., and Turck, M.: Antibiotic 
Testing by a Standardized Single-Discs Method, Am. .. Clin. Pathol., 
15:493, 1966; Standardized Disc Susceptibility Test, FEDERAL REGISTER 
37 :20527-29, 1972. 

Indications: Although the principal indication for Unipen is in the 
treatment of infections due to penicillinase-producing staphylococci, 
it may be used to initiate therapy in such patients in whom a staphy- 
lococcal infection is suspected. (See Important Note below.) 

Bacteriologic studies to determine the causative organisms and 
their sensitivity to Unipen should be performed. 

In serious, life-threatening infections, oral preparations of the 

penicillinase-resistant penicillins should not be -elied on for 
initial therapy. 
Important Note: When it is judged necessary that treatment be 
initiated before definitive culture and sensitivity results are known, 
the choice of Unipen should take into consideratior the fact that 
it has been shown to be effective only in the treatment of infections 
caused by pneumococci, Group A beta-hemolytic streptococci and 
penicillin G-resistant and penicillin G-sensitive staphylococci. If the 
bacteriology report later indicates the infection is due :o an organism 
other than a penicillin G-resistant staphylococcus sensitive to 
Unipen, the physician is advised to eóntinue therapy with a drug 
other than Unipen or any other penicillinase-resistant semi- 
synthetic penicillin. 

Recent studies have reported that the percentage of staphylococcal 
isolates resistant to penicillin G outside the hospital is increasing, 
approximating the high percentage of resistant staphylococcal iso- 
lates found in the hospital. For this reason, it is recommended that 
a penicillinase-resistant penicillin be used as initial therapy for any 
suspected staphylococcal infection until culture and sensitivity 
results are known. 

Methicillin is a compound that acts through a mechanism similar 
to that of Unipen against penicillin G-resistant staphylococci. 
Strains of staphylococci resistant to methicillin have existed in 
nature and it is known that the number of these strains reported has 
been increasing. Such strains of staphylococci have been capable of 
producing serious disease, in some instances resulting in fatality. 
Because of this there is concern that widespread use of the peni- 
cillinase-resistant penicillins may result in the appearance of an 
increasing number of staphylococcal strains which are resistant to 
these penicillins. 

Methicillin-resistant strains are almost always resistant to all 
other penicillinase-resistant penicillins (cross resistance with ceph- 
alosporin derivatives also occurs frequently). Resistance to any 
penicillinase-resistant penicillin should be interpreted as evidence 
of clinical resistance to all, in spite of the fact that minor variations 
in in vitro sensitivity may be encountered when more than one 
penicillinase-resistant penicillin is tested against the same strain 
of staphylococcus. 

Contraindications: A history of allergic reaction to any of the 
penicillins is a contraindication. 

Warnings: Serious and occasionally fatal hypersensitivity (anaphy- 
lactoid) reactions have been reported in patients on penicillin 
therapy. Although anaphylaxis is more frequent following parenteral 
therapy it has occurred in patients on oral penicillms. These re- 
actions are more apt to occur in individuals with a history of 
sensitivity to multiple allergens. 

There have been reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersen- 
sitivity reactions when treated with a cephalosporin. Before therapy 
with a penicillin, careful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cephalosporins, and other 
allergens. 1f an allergic reaction occurs, appropriate therapy should 








be institused, and discontinuation of Unipen (nafcillin sodium) 
therapy considered. The usual agents (antihistamines, pressor 
amines, corticosteroids) should be readily available. 

Precautions: As with any potent drug, periodic assessment of 
organ-system function, including renal, hepatic and hematopoietic, 
should be made during prolonged therapy. - 

The possibility of bacterial and fungal overgrowth should be kept 
in mind during long-term therapy. If overgrowth of resistant organ- 
isms occurs, appropriate measures should be taken. 

The ora route of administration should not be relied upon in 
patients with severe illness, or with nausea, vomiting, gastric dilata- 
tion, cardisspasm or intestinal hypermotility. 

Safety for use in pregnancy has not been established. 

Particuler care should be taken with intravenous administration 

because of the possibility of thrombophlebitis. 
Adverse Reactions: Reactions to Unipen have been infrequent and 
mild in natare. As with other penicillins, the possibility of an anaphy- 
lactic reacbon or serum sickness-like reactions should be considered. 
A careful aistory should be taken. Patients with histories of hay 
fever, asthma, urticaria, or previous sensitivity to penicillin are more 
likely to react adversely. 

The few -eactions associated with the intramuscular use of Unipen 
have been skin rash, pruritus, and possible drug fever. As with 
other penicillins, reactions from oral use of the drug have included 
nausea, vomiting, diarrhea, urticaria, and pruritus. 

Parenteral Administration: It is recommended that parenteral 
therapy be-used initially in severe infections. The patient should be 
placed on aral therapy with this product as soon as the clinical condi- 
tion warrarts. Very severe infections may require very high doses. 

Intravemous Route: The required amount of drug should be 
diluted in 15 to 30 ml. of Sterile Water for Injection, U.S.P., or 
Sodium Chloride Injection, U.S.P., and injected over a 5- to 10- 
minute penod. This may be accomplished through the tubing of an 
intravenous infusion if desirable. 

Stability studies on Unipen at concentrations of 2 mg/ml and 
30 mg/ml m the following intravenous solutions indicate the drug 
will lose less than 10% activity at room temperature (70° F.) during 
the time period stipulated : 


Isotonic sodium chloride. . .. ... |... ...........24 hours 
2E pM T REBEL E Aot pe ize 24 hours 
5% dextrose in 0.4% 

sodium chloride solution.......... | s $e ee PE S Ee) 24 hours 
Ringer's solution. . a AAE a cp AA nae S 
M/6 sodium lactate solution 

(ME: 38 E RSS E in dua sedisse AA ANS 24 hours 


Discard any unused portions of intravenous solutions after 
24 hours. 

Only those solutions listed above should be used for the intra- 
venous infesion of Unipen. The concentration of the antibiotic should 
fall within *he range of 2 to 30 mg/ml. The drug concentrate and the 
rate and vclume of the infusion should be adjusted so that the total 
dose of Umipen is administered before the drug loses its stability 
in the solu-ion in use. 

There is 20 clinical experience available on the use of this agent in 
neonates or infants for this route of administration. 

This rou*e of administration should be used for relatively short- 
term therapy (24-48 hours) because of the occasional occurrence of 
thrombophebitis, particularly in elderly patients. 

Intramuscular Route: The clear solution should be administered 
by deep intragluteal injection immediately after reconstitution. 
After recorstitution, keep refrigerated (2°-8° C.) and use within 
7 days or keep at room temperature (25° C.) and use within 3 days. 
Oral Administration: Beta-hemolytic streptococcal infections 
should be treated for at least 10 days to prevent development of 
acute rheumatic fever or glomerulonephritis. 

If oral therapy is inadequate, resort to parenteral Unipen. 

After mizing, the oral solution must be stored in a refrigerator. 
Discard any unused portion after one week. 

Supplied: INJECTION (VIALS) —Supplied in vial sizes of 500 mg., 
l gram, apd 2 gram Unipen as the monohydrate, buffered. When 
reconstituted as recommended, the contents of each vial provide, 
respectively, 2-, 4- or 8-ml. of Unipen solution equivalent per mi. to 
250 mg. Unipen buffered with 10 mg. sodium citrate. Film-coated 
TABLETS— containing Unipen as the monohydrate, equivalent to 
500 mg. Unipen buffered with calcium carbonate. CAPSULES— 
containing Unipen as the monohydrate, equivalent to 250 mg. 
Unipen buffered with calcium carbonate. FOR ORAL SOLUTION— 
Bottle of d-y Unipen as monohydrate—powder for reconstitution to 
provide 108 ml. of solution containing Unipen equivalent to 250 mg. 
Unipen per 5 ml. 

WYETH LABORATORIES PHILADELPHIA, PA. 
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Value of Concomitant sympathectomy 


in Aortoiliae Reconstruction 


Results cf a Prospective, Randomized Study 


Rober- W. Bzrnes, MD; William H. Baker, MD; Gregor Shanik, MD, MCh; 
William Maixner,; Andrew C. Hayes; Richard Lin; William Clarke, PhD 


* The efficacy of concomitant lumbar sympathectomy in 


performed on 50 limbs, while 52 extremities served as contrals. 
Sympatsectamy resulted in a significant reduction in feot 


(Arch-Surg 112:1325-1230, 1977) 


Fz surgical procedures have been associated with 
greater therapeutic controversy than lumbar sympa- 
thectemy ‘or peripheral arterial occlusive disease. 
Although the procedure has been performed for more than 
90 years, the role of lumbar sympathectomy as the sele 
treatment for arterial occlusive disease has been dimin- 
ished by the improved results from direct arterial reecn- 
structicn. Lambar sympathectomy has been recommended 
as a useful adjunct to arterial revascularization,'* although 
the benefits of concomitant sympathectomy are ques- 
tioned by ethers.’ Proponents of concomitant lumbar 
sympatmectemy suggest that the procedure may result in 
one o7 more of the following: 

L Imereased flow through the reconstructed vascular 
segment. 

2. Improved graft patency as a result of improved blood 
flow. 

3. Improved foot blood flow, with resultant improved 
limb survival following proximal reconstruction for multi- 
segmental disease and foot ischemia. 

4. Protection of the distal extremity in the event of early 
or late “ailure of the arterial reconstruction. 

5. Lewered level of amputation, if such becomes neces- 
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sary following arterial reconstruction. 

6. Earlier detection of early postoperative failure of 
arterial reconstruction, by avoiding a clinical diagnosis of 
cool dista: extremities due to vasospasm. 

1. Ease of concomitant lumbar sympathectomy at the 
time of aertoiliac reconstruction, in order to avoid a more 
difficult procedure at a later time. 

Opposition to routine concomitant lumbar sympathec- 
tomy at the time of arterial reconstruction is primarily 
based on the lack of objective evidence of the efficacy of 
the procecure. Several investigators have reported the 
presence o^ persistent hyperemia following arterial recon- 
struction that may result in a sympathectomy-like effect 
on the distal limb circulation.:*'*^ Additional drawbacks to 
routine sympathectomy include the additional time and 
dissection required, with the low but finite morbidity 
associatec with the procedure, as well as the drying and 
cracking e^ the skin of the feet and occasional postopera- 
tive neuralgia that patients may find disagreeable. 
Addressing the controversy of concomitant sympathec- 
tomy, Szilagyi et al stated, "In the problem of the value of 
sympathessomy adjunct to reconstruction—the evidence 
must be brought in by those who make the claim for the 
effectiveness of the procedure rather than by those who 
will not aceept the claim until its proof is at hand."* 

Three years ago, a prospective, randomized clinical trial 
was unde*-aken at our institution in order to assess the 
efficacy of concomitant lumbar sympathectomy at the 
time of aertoiliac reconstruction. The clinical setting for 
such a tria! was favorable, inasmuch as all vascular surgery 
was under che direction of two of the authors (R. W. B. and 
W. H. B.). one of whom had routinely practiced concomi- 
tant lumbar sympathectomy, while the other had not. Both 
were willing to submit all of their consenting patients to a 
randomized study. We have previously reported the early 
postoperative results of concomitant sympathectomy on 
pedal vassmotor tone in an initial group of patients 
entering tnis study." The present report provides an 
analysis ef the results on a larger group of patients 
followed up for up to three years. The specific aims of this 
study were to assess the effect of concomitant lumbar 
sympathectomy during aortoiliac reconstruction on the 
following Sur variables: (1) foot circulation determined by 
plethysmography; (2) leg hemodynamics assessed by 
Doppler wtrasound; (3) graft patency; and (4) limb 
salvage. 

SUBJECTS AND METHODS 
From August 1974 to March 1976, fifty-one patients with 
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consented to enter the randomized study. There were 34 men and 
17 women whose ages ranged from 37 to 78 years old, with a mean 
of 6L0 years. The population sample included all patients who 
came to the vascular laboratory at the University of Iowa Hospi- 
tals or the Veterans Administration Hospital, Iowa City, with 
aortoiliac occlusive disease with or without more distal disease, or 
abdominal aortic aneurysms, and who were candidates for opera- 
tion. 

Exeluded from study were patients with severe debilitating 
disease who were not candidates for direct aortoiliac reconstruc- 
tion, patients with severe concomitant disease whose life expec- 
taney was less than five years, and patients who would not be 
available for postoperative follow-up at regular intervals at our 
center. Also excluded were those patients who underwent emer- 
geney operation, particularly for ruptured abdominal aortic aneu- 
rysms, in whom preoperative hemodynamic studies could not be 
performed. The limbs were classified into the following two 
categories, based on the extent of arterial disease- aortoiliac 
disease, consisting of 36 limbs that were involved with aneurysmal 
or ocelusive disease or both limited to the aortoiliae segment; and 
multisegmental disease, comprising 66 limbs with combined 
aortoiliac and femoropopliteal or more distal arterial ocelusive 
disease. 

The patients were randomly allocated into either a sympathec- 
tomy or a control group, based on a table of random numbers. The 
assignment resulted in 25 patients undergoing bilateral lumbar 
sympathectomy, while 26 patients served as controls. Sympathec- 
tomy was performed on 17 of 36 limbs with isolated aortoiliac 
disease and on 33 of 66 legs involved by multisegmen:al disease. 


Vascular Evaluation 
Clinical Examination.— A]l patients underwent a complete history 


and physical examination, as well as conventional laboratory 


studies preparatory to aortoiliac reconstruction. Discrete and 
eontinuous recorded variables that were pertinent to this study 
included age, sex, symptoms (including claudication, rest pain, or 
gangrene), history of heart disease, hypertension, diabetes, obes- 
ity, smoking, and medication. Variables noted on physical exami- 
nation included height, weight, trophic changes, signs of neuropa- 
thy, and a record of all peripheral pulses. Recorded laboratory 
variables included hemoglobin, fasting blood sugar, serum choles- 
terol, and triglyceride levels. 

Noninvasive Techniques.—Sequential hemodynamic studies were 
carried out preoperatively, early postoperatively at one to six 
weeks, and then at yearly intervals. The hemodynamic studies fell 
into two categories: foot circulation assessed by strain gauge 
plethysmography and leg hemodynamics assessed by Doppler 
ultrasound. 


Foot circulation was assessed by a foot arterial resistance index 
(FARI) that has been previously described." The index was 
ealeulated from the following equation: 


FARI = [ankle blood pressure (mm Hg) — toe blood pressure (mm 
Hg)|/foot blood flow (ml/min/100 ml) 


A standard arm cuff was placed at the ankle and a specially 
constructed toe cuff, 2 em wide, was placed at the base of the great 
or second toe. A mercury-in-Silastie strain gauge was placed on the 
distal phalanx of the toe with the cuff. The ankle and the toe blood 
pressures were sequentially measured by noting the point at which 
the recorded digit pulse volume suddenly increased during defla- 
tion of the respeetive cuffs from suprasystolie pressures. The foot 
blood flow was determined with a mereury-in-Silastie strain gauge 
placed around the midportion of the forefoot. Rapid inflation of 
the ankle cuff to a venous occlusive level (30 to 50 mm Hg) resulted 
in an increase in foot volume proportional to foot blood flow. From 
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the slope of the increment in foot volume along with the calibra- 
tion of the strain gauge, the foot blood flow could be determined in 
ml/min/100 ml of tissue. The mean of five flow determinations 
was taken. In each foot, the FARI was determined first at rest and 
then during reactive hyperemia following a three- to five-mmute 
period of foot ischemia induced by raising the ankle euff to a level 
of 50 mm Hg above the ankle systolic blood pressure. 

The leg hemodynamies were assessed by measurement o£ the 
ankle/arm pressure index determined by Doppler ultraseund. 
Standard arm cuffs were placed on the arms and on both ankles 
above the malleoli. The ankle systolic blood pressure was deter- 
mined a- that point during cuff deflation when the Doppler 
velocity signal returned in the posterior tibial or dorsalis pedis 
artery, whichever was more prominent. The ankle pressure mdex 
(API), which is the ankle systolic pressure divided by the arm 
systolic pressure, is normally equal to or greater than 1.0. The API 
is lower than 1.0 in proportion to the degree of circulatory 
impairment associated with arterial occlusive disease at any point 
proximal to the ankle. The API is an accurate guide te the 
presence and magnitude of arterial obstruction, as well as the 
adequacy of collateral circulation.” An improvement in limb 
circulaticn resulting from direct arterial reconstruction or 
improvement in collateral circulation with time will be focu- 
mented by a proportional inerease in API. In selected patients, the 
levels of arterial occlusive disease were documented and quanti- 
tated by segmental leg blood pressures at the proximal thigh, 
above-knee, below-knee, and ankle levels. In addition, some 
patients underwent a preoperative and postoperative treadmill 
constant-load exercise test. However, for the purposes of this 
report, anly the API was recorded as an index of leg arterial 
eireulatien. 


Arteriography 


All patients underwent contrast arteriography prior to 
aortoiliac reconstruction. In most instances, single-plane trans- 
lumbar arteriograms were obtained, although, on occasion, trans- 
femoral er transaxillary studies were performed. The presence of 
significamt stenosis (> 50% reduction in diameter) or occlusion of 
the aorta, common and external iliac, common and superficial 
femoral, profunda femoris, popliteal, and below-knee (tibial and 
peroneal vessels) arteries was recorded. 


Operative Procedure 


All patients underwent transabdominal procedures that 
involved resection of abdominal aortic aneurysms or bypass ef the 
aortoiliac oeclusive disease using a knitted Daeron prostheses. The 
bifurcation limbs of the prostheses were carried onto the profunda 
femoris arteries as onlay patch grafts, where necessary, for 
stenosis 3f the origin of that vessel. 

In pat-ents assigned to the lumbar sympathectomy group, the 
procedure involved resection of the sympathectomy chain bilater- 
ally, including the L2-4 ganglia. The resected specimens were 
routinely sent for histopathological examination. 


Data Analysis 


The values of all recorded variables were stored by computer for 
subsequent retrieval and analysis. Observations were a mixture of 
discrete data (Table 1) and measurement (continuous) data (Table 
2). Since the analysis of the two types of data was different. they 
are tabled separately. The sympathectomy and control groups 
were compared on all variables. For dichotomous variables, the 
proportiens of responses in the two groups were compared using 
Fisher’s exact test. This procedure was designed to test the 
hypothesis that observed differences in the distributien of 
responses were due to randomization alone. A value of the exact 
probabilty <.05 was considered to support the alternative hypoth- 
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"Packer indicates the average number of packs of cigarettes smoked per day times the sumber of years smoking. 


esis that the observed differences were too large to be due to 
randemwation alone and must have been due to some systematic 
difference in the two groups. Similar comparisons of the contin- 
variables were made by comparing the two group means 
using Student’s t test. A P value less than .05 was considered 
significant. The significance of differences between the mean of 
the hemodynamic variables fer the sympathectomy and control 
groups sor both aortoiliac and multisegmental disease populations 
was dome by analysis of variance, with follow-up by Tukey test. 
RESULTS 
Comparison of Groups 

The -ecorded discrete variables comparing the sympa- 
thectemy group with the control group with the disease 
categomes combined are shown in Table 1. The continuous 
variables for the sympathectomy and control group 
patiemts with both disease eategories combined are shown 
in Tae 2. In general, the patients in the sympathectomy 
group were well matched with the control subjects for the 
numereus recorded variables. Despite randomization, 
hypertension was significantly more common im the 
contrel patients, while patients in the sympathectomy 
group en the average were four years older, had a longer 
smokime history, and had a higher incidence of clzudica- 
tion. However, the location and extent of arterial disease 
based en clinical and angiographic findings did not differ 
between the two groups. 
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Foot Circulation 


The mezn FARI at rest and during reactive hyperemia 
for the sympathectomy and control groups in the preoper- 
ative, early postoperative, and late postoperative periods 
are shown in Fig 1 for aortoiliae disease, and Fig 2 for 
multisegmental disease. There was no significant differ- 
ence in the mean FARI in the preoperative period between 
the sympsthectomy and the control groups for either 
disease category. In the control group, the mean early 
postoperative FARI at rest did not differ significantly 
from the preoperative value in either disease category. 
However, the early postoperative resting FARI in the 
sympatheccomy group was significantly lower (P < .001) 
than both the preoperative value and the early postopera- 
tive FARI »f control patients in each disease category. The 
postoperative resting FARI in the sympathectomy group 
approache- the FARI during reactive hyperemia. 

The reduced FARI was sustained throughout the postop- 
erative period up to three years, when the mean FARI at 
rest remamed significantly lower than the preoperative 
value. The late postoperative resting FARI of the sympa- 
thectomy zroup was significantly lower than the preoper- 
ative value. The late postoperative resting FARI of the 
sympathectomy group was significantly lower than that of 
the contrel group with aortoiliae disease (P — .001). 
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Fig 1.—Foot arterial resistance indices in sympathectomy (S) and 
control (C) groups of patients with isolated aortoiliac disease. 


However, there was no significant difference in the late 
postoperative resting FARI between the two groups with 
multisegmental disease. 


Leg Hemodynamics 

Figures 3 and 4 show the mean API in the preoperative, 
early postoperative, and late postoperative periods for the 
sympathectomy and control groups with aortoiliac and 
multisegmental disease. There was no significant differ- 
ence in the value of the mean API between the sympathec- 
tomy and the control group in either disease category in 
the preoperative or postoperative period. The mean 
preoperative API in the patients with isolated aortoiliac, 
0.86 + 0.29 (SD), was significantly higher than that of 
patients with multisegmental disease, 0.62 + 0.20 
(P < .05). In the early postoperative period, the patients 
with isolated aortoiliac disease had return of the API to 
normal, 1.11 + 0.13. However, the API fell signiâcantly in 
the late postoperative period to 0.94°+ 25 (P < .05). The 
mean API in patients with multisegmental disease 
improved significantly to a value of 0.75 0.17, which was 
sustained with time. However, the mean API remained 
significantly lower throughout the postoperative period in 
patients with multisegmental disease, as compared to 
those with aortoiliac disease. 

Graft Patency 


There was only one occlusion of one limb of an aortofem- 
oral bypass, in a control patient with combined disease in 
the late postoperative period. The limb occlusion was 
secondary to progressive atherosclerosis in the profunda 
femoris artery of this patient. The circulation was restored 
by a cross-over femorofemoral bypass graft. Thus, there 
was no demonstrated significant benefit of concomitant 
lumbar sympathectomy in improving graft patency in this 
series of patients. 


Limb Survival 


There were three major leg amputations in the early 
postoperative period in this study. All three amputations 
occurred in the sympathectomy group. One patient with 
combined disease suffered extensive arterial thrombosis of 
both lower extremities in the early postoperative period 
following aortofemoral bypass and bilateral lumbar 
sympathectomy. The operation had been performed 
uneventfully and systemic heparinization had been 
employed during the cross-clamp period. Both limbs of the 
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Fig 2.—Foot arterial resistance indices in sympathectomy (S) and 
control (C) groups of patients with multisegmental arterial occlu- 
sive disease. x 
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Fig 3.—Ankle pressure indices in sympathectomy and control 
groups cf patients with isolated aortoiliac disease. 


Fig 4.—Ankle pressure indices in sympathectomy and control 
groups of patients with multisegmental arterial occlusive 
disease. 
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bypass graft were patent throughout the postoperative 
period. Progressive ischemia occurred despite attempted 
thrombe=tomies and the patient eventually required bilat- 
eral axo-e-kree amputations. 

A belew-knee amputation was performed in another 
patient with combined atherosclerotie occlusive disease, 
two morths following aortofemoral bypass and concom-- 
tant ambar sympathectomy. A more distal operative 
procedume was not possible due to poor runoff. The bypass 
graft was patent at the time of the amputation. Although 
all thre- amputations occurred in the sympathectomy 
group, the incidence of amputations in this group 
comparel to none in the control group is not at a level af 
statistical significance. 


= 


E Patient Survival 


There were three deaths in the entire group of patients. 
The patient requiring bilateral above-knee amputations 
died m the early postoperative period of septicemia. One 
patiemt in the sympathectomy group died of carcinoma 
four months following operation. The third patient, also in 
the symepathectomy group, died of an infected aortofem- 
oral bypass zraft six months following operation. 


In this study, the only significant benefit of concomitant 
lumbar sympathectomy at the time of aortoiliac recom- 
structso» was a reduction in foot vascular resistance. The 
contre! subjects failed to demonstrate postoperative hyper- 
emia m the foot, as has been noted following arterial 
reconstmuctien." Summer and Folse* noted prolonged 
hrperemia ^or as long as six weeks in experimental 
animalssubpcted to varying periods of ischemia, as well as 
ir mest patients followmg femoropopliteal reconstraction 
fcr severe arterial occlusive disease. However, those inves- 
tizaters did not find postoperative hyperemia in patients 
underga@ng aortoiliac reconstruction. Shanik and eel- 
leagues" frem our laboratory reported similar marked 
hyperemia following femoropopliteal reconstruction, bat 
net in patierts undergoing aortoiliac reconstruction unless 
concomitant lumbar sympathectomy was performed. 

The owered foot vascular resistance persisted for 
several years m the postoperative period. Although a 
returr of irtrimsic vasomotor tone may occur following 
lumbar sympathectomy, a significant vasodilation per- 
sisted i» all patients undergoing concomitant sympathee- 
temy. Such :ong-term effects on improved foot blood flew 
has been reported by Gillespie" and Lynn and Barcroft.'* 
Although several investigators have suggested that mest 
or allo the improved foot blood flow represents a-terio- 
venous shurting'*'* and not increased nutritional (cap:l- 
lary) circulation, Moore and Hall found increased skin 
natritimal fow by the Xenen-133 washout technique in 11 
o © patents undergoing lumbar sympathectomy. 
Nevertheless, Nielson and colleagues” found that sympa- 
thetic »lockade may result in decreased systolic bloed 
pressur=, despite improvement in toe temperature. Those 
authers recommended lumbar sympathectomy only for 
umreeorstructable arterial occlusive disease associated 
with ceol bat not significantly ischemic feet. Our data 
would suggest that the one possible beneficial effect of 


Arch Surg—Vol 112, Nov 1977 





concomitan. lumbar sympathectomy in aortoiliac recon- 
struction would be improvement in foot circulation in 
patients wi-h multisegmental disease and early manifesta- 
tions of pecal ischemia. However, in the late postoperative 
period, suca patients did not demonstrate significantly 
lower FAR. than control patients. 

The present study did not demonstrate a significant 
difference in early or late postoperative leg hemodynamics 
as assessed by the ankle blood pressure index. This finding 
is supported by several reports in the literature that have 
failed to decument a significant benefit of lumbar sympa- 
thectomy n patients with intermittent claudication. 
Strandnessand colleagues*' found that the conditions of at 
least 42% of patients with claudication were unimproved by 
lumbar syrspathectomy. Similar results were reported by 
Mavor.”* Akhough Shepherd" and Dornhorst and Sharpey- 
Schafer“ reported a reduction in resistance of collateral 
blood vessels following sympathetic ablation in acute 
arterial ocdusion, there is little evidence that sympathec- 
tomy will improve collateral circulation in chronic occlusive 
disease. Indeed, the studies by Hoffman and Jepson” and 
by Wright and Cousins* using Xenon-133 washout deter- 
minations of anterior tibial muscle blood flow showed 
either no cazange or actual diminution in muscle blood flow 
following lumbar sympathectomy. 

There was no demonstrable benefit of concomitant 
lumbar syrspathectomy in improving graft patency in this 
study. Sereral investigators have documented that 
concomitart lumbar sympathectomy may result in 
increased slood flow through the reconstructed vascular 
segment.” ^ However, the work of May and colleagues” 
demonstra. ed that arterial reconstruction is more effective 
than lumbar sympathectomy in increasing blood flow 
through ar area of previous vascular stenosis. Their studies 
also demenstrated that in severe stenoses with an 
adequate -ollateral circulation there is little increased 
blood flow following lumbar sympathectomy. Although 
some inve-tigators have found that concomitant lumbar 
sympatheccomy may improve patency of femoropopliteal 
bypass grafts,*** there have been no objective studies 
demonstrating such a beneficial effect in aortoiliac recon- 
struction. 

Concomaant lumbar sympathectomy was not associated 
with imprwved limb salvage in this study. Although ail of 
the postoperative amputations were in the sympathectomy 
group, this incidence was not significantly higher than the 
results of the control subjects. Although the use of concom- 
itant lumber sympathectomy has been encouraged in order 
to decrease the rate and level of amputation, no objective 
studies ha-e shown such a benefit from the procedure. 

The results of this study suggest that the only favorable 
effect of concomitant lumbar sympathectomy is the 
improvement in pedal circulation that may be sustained for 
a number »f years following operation. The determination 
of the preoperative foot vascular resistance and its 
response t» induced reactive hyperemia is a useful adjunct 
to determene the potential effect of lumbar sympathec- 
tomy on f«ot vasomotor tone.'* Several investigators have 
demonstrated the advantage of using objective, noninva- 
sive screening techniques to establish the presence of 
vasoreacti-e circulation in the foot prior to operation."**** 
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In addition, the level of the ankle blood pressure may be a 
useful predictive indicator of the suecess of lumbar sympa- 
thectomy on foot blood flow postoperatively.'* Patients 
with ankle pressures below 50 mm Hg, or ankle pressure 
indices below 0.2, are unlikely to experience a significant 
improvement in foot circulation following lumbar sympa- 
thectomy, unless concomitant reconstructive procedures 
can be carried out. | 

The present randomized study suggests that concomi- 
tant lumbar sympathectomy does not improve the results 
of aortoiliac reconstruction in terms of improved leg 
hemodynamics, graft patency, or limb survival. The only 
beneficial effect appears to be a reduction in foot vascular 
resistance. A concomitant lumbar sympathectomy is 
recommended only in those patients undergoing aortoiliac 
reconstruction for multisegmental arterial ocelusive dis- 
ease and early foot ischemia in whom postoperative foot 
vasodilation may be of some benefit.?-5-» 
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Discussion 


Donatp E. STRANDNESS, MD, Seattle: Obviously, the study 
reportec here is one that has been badly needed. The results 
certainlr do not confirm any benefits to be derived from cutting 
the sympathetic chain while you are there. While the number of 
patients was small, there was certainly no obvious benefit to be 
derived from this added procedure. 

Furthermore, as is now well known, sympathectomy only results 
in an increase in arteriovenous shunt flow, and this has been well 
documerted by the microsphere studies of Rutherford, Delaney, 
and, most recently, Cronewatt and Lindenauer. This is largely a 
shunt flew increase that in the normal subject is in the range of 
1%, though with sympathectomy it may rise to about 20% to 40%. It 
may well be that the recently coined term, “sympathectomism,” 
which was published by Dr Richard Warren in the ARCHIVES OF 
SURGERY, may soon be abandoned. The use of sympathectomy 
hopefully will be one based on fact, and not faith. 

Dr Bagnes: First of all, I think we must remember that this is a 
small study. This might be a valid criticism, and all I ean do is 
report the numbers of patients who were entered up until the time 
that Dr 3aker left our institution. 

I do mot wish to totally condemn the procedure, and as I 
indicatec, there may be a role for this in the patient who does have 
advancec disease with a marginal foot, where correction of just 
one of many levels of disease may put the foot in jeopardy. 
Sympathectomy may indeed increase nutritional blood flow, 
although most of the objective studies, as Dr Strandness has 
mentioned, have indicated that it is shunt flow that has increased. 
However, Moore has reported that there may be increased nutri- 
tional flow. Our study in no way answers this question. 


Sympathectomy—Barnes et al. 


Every day, healthy people 
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*Ross, S. eral: JAMA 229:1075 (Aug. 19) 1974. 
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sodium ism the treatment of infections due to penicilli- 
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Valium 


as an adjunct in skeletal muscle 
spasm and spasticity 

Because of its potent muscle-relaxant 
properties, Valium is a useful adjunct in relieving 
skeletal muscle spasm caused by sprains, strains 
or inflamed muscles. In such cases, adjunctive 
Valium often helps break the reflex cycle of 
spasm/pain/spasm and thus tends to increase 
mobility more rapidly. In certain other disorders 
as well — such as paraplegia and athetosis — rehabilitation special- 
ists often find the spasmolytic action of Valium helpful in relieving 
involuntary movements, muscular rigidity and convulsive spasms. 
And you can choose from scored tablets or injectable dosage 
forms to suit an individual patient's needs. 

Because of its relatively low toxicity, Valium has a noteworthy 
safety record. 
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. The versatili 
Its evident on alm@ 


Asa —— € agent, Valium 
(diazepam) serves a wide range of needs 


Whatever the patient's primary diagnosis, excessive anxiety sometimes 
becomes an important factor in treatment. In such cases, you'll find Valium an 
extremely useful adjunct to counseling. That's because oral Valium acts 
promptly and effectively to calm the tense, overreacting patient and to reduce 
his anxiety to more manageable levels. Moreover, Valium may be given to 
psychoneurotic patients whose predominant anxiety is accompanied by 
secondary depressive symptoms. And wher anxiety is particularly 
acute—before surgery, endoscopy or cardioversion, 
for instance — Valium is available in injectable 
form to provide immediate calming. 

Valium is generally well tolerated, with side 
effects more serious than drowsiness, fatigue and 
ataxia rarely seen. Ambulatory patients, however, 
should be cautioned against driving, operating 
dangerous machinery or drinking alcohol while on 
therapy with Valium. 





) serves 


EMERGENCY ROOM 


E 
a 
e 
sa 
(E 
m 
Vie 
oe: 
Au 
UR 
A € 






















m Ty hospital service 


In status epilepticus particularly, Injectable 
Valium (diazepam) serves a vital need 


Injectable Valium is now corsidered by many authorities 
to be a preferred drug in the management of status epilepticus. Used 
adjunctively, it generally succeeds n interrupting seizures promptly. 
Frequently, a single injection helps restore control. Injectable Valium 

wm has at times been effective even after standard 

anticonvulsants have failed. 

If used incravenously, Injectable Valium 
should be admmistered slowly, taking at 
least one minute for each 5 mg (1 ml) given; it 
should not be mixed or diluted with other 
solutions or flu ds. Although Injectable Valium 
seldom alters v tal signs, because of the possible 
eccurrence of apnea and/or cardiac arrest 
(especially in exderly or very ill patients), re- 
suscitative faci ities should be readily available. 
(See product information.) 


PSYCHIATRIC 


ORTHOPEDIC 








2-mg, 5-mg, 10-mg scored tablets 

1 2-ml Tel-E-Ject® (disposable gd 
all ® 2-ml cera 5 mg/ml 

Urn. bia: 


d iazepam) Č 


~ few products on any hospital formulary do so much so well 


Fora summary of product information, please see following page. 
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VALIUM *(diazepam) 


Before prescribing, please consult complete product information, a sum- 
mary of which follows: 

Contraindications: Tablets in children under 6 months of age; known 
hypersensitivity; acute narrow angle glaucoma; may be used in patients with 
open angle glaucoma who are receiving appropriate therapy. 

Warnings: As with most CNS-acting drugs, caution against hazardous oc- 
cupations requiring complete mental alertness (e.g., operating machinery, driv- 
ing). Withdrawal symptoms (similar to those with barbiturates, alcchol) have oc- 
curred following abrupt discontinuance (convulsions, tremor, abdominal/muscle 
cramps, vomiting, sweating). Keep addiction-prone individuals (drug addicts or 
alcoholics) ander careful surveillance because of predisposition to habituation/ 
dependence. 

Usage in Pregnancy: Use of minor tranquilizers during first trimes- 

ter should almost always be avoided because of increased risk of 

congenital malformations, as suggested in several studies. Con- 

sider possibility of pregnancy when instituting therapy; advise pa- 

tients to discuss therapy if they intend to or do become pregnant. 

ORAL: Advise patients against simultaneous ingestion of alconol and other 
CNS depressants. 

Not of value in treatment of psychotic patients; should not be employed in 
lieu of appropriate treatment. When using oral form adjunctively in convulsive 
disorders, possibility of increase in frequency and/or severity of grand mal sei- 
zures may require increase in dosage of standard anticonvulsant medication; 
abrupt withdrawal in such cases may be associated with temporary increase in 
frequency and/or severity of seizures. 

INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, 
local irritation, swelling, and, rarely, vascular impairment when used I.V.: inject 
Slowly, taking at least one minute for each 5 mg (1 ml) given; do not use small 
veins, i.e., dorsum of hand or wrist; use extreme care to avoid intra-arterial ad- 
ministration or extravasation. Do not mix or dilute with other solutions or drugs, 
or add to I.V. fluids 

Administer with extreme care to elderly, very ill, those with limited pulmo- 
nary reserve because of possibility of apnea and/or cardiac arrest concomitant 
use of barbiturates, alcohol or other CNS depressants increases depression 
with increased risk of apnea; have resuscitative facilities available. When used 
with narcotic analgesic eliminate or reduce narcotic dosage atleast /3, adminis- 
ter in small increments. Should not be administered to patients in shock, coma, 
acute alcoholic intoxication with depression of vital signs 

Has precipitated tonic status epilepticus in patients treated fo: petit mal 
status or petit mal variant status. 

Withdrawal symptoms (similar to those with barbiturates, alcohol) have oc- 
curred following abrupt discontinuance (convulsions, tremor, abdominal/muscle 
cramps, vomiting, sweating). Keep addiction-prone individuals under careful 
surveillance because of predisposition to habituation/dependence Not recom- 
mended for OB use 

Efficacy/safety not established in neonates (age 30 days or less); prolonged 
CNS depression observed. In children, give slowly (up to 0.25 mg/kg over 3 
minutes) to avoid apnea or prolonged somnolence; can be repeated after 15 to 
30 minutes. If no relief after third administration, appropriate adjunctive therapy 
is recommended 

Precautions: |f combined with other psychotropics or anticonvulsants, 
carefully consider individual pharmacologic effects—particularly with known 
compounds which may potentiate action of Valium (diazepam), i.e” pheno- 
thiazines, narcotics, barbiturates, MAO inhibitors and antidepressents. Protec- 
tive measures indicated in highly anxious patients with accompanying depres- 
sion who may have suicidal tendencies. Observe usual precautions in impaired 
hepatic function; avoid accumulation in patients with compromisec kidney func- 
tion. Limit oral dosage to smallest effective amount in elderly and cebilitated to 
preclude ataxia or oversedation (initially 2 to 2V» mg once or twice Jaily, in- 
creasing gradually as needed or tolerated) 

INJECTABLE: Although promptly controlled, seizures may return; readminis- 
ter if necessary; not recommended for long-term maintenance therapy. Laryngo- 
spasm/increased cough reflex are possible during peroral endoscopic proce- 
dures; use topical anesthetic, have necessary countermeasures available. 
Hypotensior or muscular weakness possible, particularly when usec with narcot- 
ics, Darbiturates or alcohol. Use lower doses (2 to 5 mg) for elderly'debilitated. 

Adverse Reactions: Side effects most commonly reported were drowsi- 
ness, fatigue, ataxia. Infrequently encountered were confusion, constipation, 
depression, diplopia, dysarthria, headache, hypotension, incontinence, jaundice, 
changes in libido, nausea, changes in salivation, skin rash, slurred speech, 
tremor, urinary retention, vertigo, blurred vision. Paradoxical reactions such as 
acute hyperexcited states, anxiety, hallucinations, increased musc e spasticity, 
insomnia, rage, sleep disturbances and stimulation have been reported; should 
these occur, discontinue drug. 

Because of isolated reports of neutropenia and jaundice, pericdic blood 
counts, liver function tests advisable during long-term therapy. Minor changes in 
EEG patterns, usually low-voltage fast activity, have been observec in patients 
during and after Valium therapy and are of no known significance 

INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, 
syncope, bradycardia, cardiovascular collapse, nystagmus, urticana, hiccups, 
neutropenia. 

In peroral endoscopic procedures, coughing, depressed respiration, dysp- 
nea, hyperventilation, laryngospasm/pain in throat or chest have been reported. 

Management of Overdosage: Manifestations include somnolence, confu- 
Sion, coma, diminished reflexes. Monitor respiration, pulse, blood pressure; 
employ general supportive measures, |V. fluids, adequate airway. Use levar- 
terenol or metaraminol for hypotension, caffeine and sodium benzoate for 
CNS-depressive effects. Dialysis is of limited value 

Supplied: Tablets, 2 mg. 5 mg and 10 mg. bottles of 100 and 500; 
Tel-E-Dose® (unit dose) packages of 100, available in trays of 4 reverse- 
numbered boxes of 25, and in boxes containing 10 strips of 10; Prescription 
Paks of 50, available singly and in trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 
10 ml, boxes of 1; Tel-E-Ject* (disposable syringes), 2 ml, boxes of 10. 

Each ml contains 5 mg diazepam, compounded with 4095 propylene glycol, 
10% ethyl alcohol, 5% sodium benzoate and benzoic acid as buffers, and 
1.5% benzyl alcohol as preservative. 
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UCLA Extension and the School 
of Medicine, UCLA, present 


TWO IMPORTANT SEMINARS 





m MARCH 28—APRIL 1, 1978 
The 15th Annual UCLA Seminar on 
Controversial Areas in Surgery 





B APRIL 1-5, 1978 
The 6th Annual 


Symposium on Vascular Surgery 
Cosponsored by the Society for 


Clinical Vascular Surgery 








Location: 
Canyon Hotel, Palm Springs, e 
California > 


Distinguished national and 
international faculty. 


For information and registration, write the 
Department of Continuing Education in 
Health Sciences, UCLA Extension, 

Los Angeles, CA 90024. Telephone 
Marilyn Murray, Program Representative 
(213) 825-7186. 
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the 
physician 
who 


orders 
blood: 


The General Principles of Blood Transfusion 
is the guide for physicians who must order 
blood and blood components for their patients. 











PublisFed by the American Medical Asso- 
ciation, this 1973 Edition is completely 
revised and updated, bringing the practi- 
tioner the best of informed opinion and 
experience in the field. 


To order your copy ($2 ea.) of the guide, - 
OP-267, write: Order Department, American 
Medical Association, 535 N. Dearborn St., 

Chicago, Ill. 60610. 
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Errors and Artifacts of Doppler 


Flewmeters and Their Solution 


K. Wayne Johnston, MD, FRCS(C); Bruno C. Maruzzo, MSc; Richard S. C. Cobboid, PhD 


e Cortinuous-wave Doppler ultrasound flowmeters are essen- 
tial instsuments for the vascular surgeon. Unfortunately, when 
used to quantitative purposes, they yield a flow velocity wave- 
form that is substantially in error. Current directional confin- 
uouseweve Doppler velocimeters use a 0-crossing detector to 
conver! the Doppler signal to a waveform. Unfortunately, there 
are several inherent problems with this technique, and velocity 
wave?2rms are produced that nave significant artifacts or errors. 
In this seport, it is shown that a multifilter system is a simple, 
inexpersive alternative tc systems using a 0-crossing detector, 
and t:rmermore, permits real-time display of the Doppler ware- 
form. The severity of the underlying arterial disease can be 
quan-fied by the calculation of pulsatility index. The pulsatility 
index was calculated from the Doppler waveforms recorded from 
peripheral arteries in 155 limbs and showed an excellent corre- 
lation with the severity of atherosclerosis as assessed by arteri- 


ograat . 
(Amis Surg 112:1335-1342, 1977) 


ler flowmeters are widely used in clinical praetice 

for the noninvasive assessment of peripheral 
arteries. Commercially available instruments usually 
provide both an audio signal that permits the examiner to 
"auscu-ate" blood flow, ard an output that permits the 
Dopeler blood flow velocity wave to be recorded. («Fig 1). 
The awdio output allows the examiner to measure ankle or 
segr»eatal systolic blood pressures or both in the extremi- 
ties zt "est or following exercise, and to qualitativelv assess 
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blood flow in the peripheral arteries. Blood flow velocity 
recording- can be made from most commercially available 
Doppler irstruments, but, as will be seen, these are subject 
to several artifacts and errors. Unfortunately, these prob- 
lems are rot widely appreciated by clinicians. 

The pur»oses of this report are to review the problems of 
current continuous-wave Doppler flowmeters, to describe a 
solution to these problems, and to present the results 
obtained «ith a new Doppler system that permits periph- 
eral arter-al oeclusive disease to be localized and quanti- 
fied. 


Fig 1.—Domoler flowmeters provide audio output and output that 
permits ble»d flow velocity waveform to be recorded. 
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PROBLEMS OF DOPPLER FLOWMETERS 


Doppler blood flow velocity recordings have been of 
limited value in the diagnosis and localization of peripheral 
arterial occlusive disease for two main reasons. First, the 
analogue Doppler waveform is generally obtained from the 
output of a 0-crossing detector, but, since this technique is 
subject to certain fundamental errors, the waveform thus 
produced may be substantially in error. Second, the ampli- 
tude of the Doppler waveform depends on the angle 
between the ultrasound probe and the axis of blood flow. 
This angle cannot be measured with sufficient accuracy in 
vivo to permit calibration of the Doppler wave recording, 
and thus, calculation of absolute velocity measurements is 
not possible. These two problems will be discussed and the 
proposed solutions will be outlined. 


Errors of a 0-Crossing Detector 


The most common method for converting the Doppler 
shift frequencies to an analogue signal is by means of a 0- 
crossing detector—an electronic circuit that measures the 
average number of 0 crossings of the signal. The evidence 
that this method of signal processing may produce signifi- 
cant errors in the Doppler waveform comes from theoret- 
ical considerations, animal experiments, and human stud- 
ies. 

Theoretical Considerations.— As described by Flax et al,' 
Lunt, and Roberts; there are five reasons why the 0- 
crossing detector does not faithfully record the Doppler 
velocity signal: » 

l The velocity profile across an artery is complex, 
varying from flat to parabolic during each cardiac cycle.’ 
At any instant, the frequencies produced by the Doppler 
effect depend on the velocities present in the vessel. 
Although the 0-crossing detector purports to produce an 
output proportional to the mean frequency (velocity), it 
does so only when the velocity profile remains constant.** 
Errors of up to 18% occur when the shape of the velocity 
profile changes from flat parabolic.^** During normal 
pulsatile arterial flow, the shape of the velocity profile 
undergoes large changes, and thus, a 0-crossing detector 
introduces uncontrolled inaccuracies in the recording of the 
mean velocity waveform. Several authors have tested the 
linearity of the output of the 0-crossing detector in vitro, 
using steady blood flow rather than pulsatile flow, and 
have erroneously concluded that the 0-crossing detector 
accurately records mean velocity. As long as the velocity 
profile is kept constant, as in a steady flow state, the 
output of a 0-crossing detector is linear. However, in the 
normal physiological situation with pulsatile flow and 
changing flow profiles, significant nonlinearities occur. 

2. Noise has a significant effect on the output of a 0- 
crossing detector, and in order to minimize its effect, the 
threshold level of the 0-crossing detector must be set to a 
value that differs significantly from zero. Unfortunately, 
this means that certain valid signals may be missed.'? This 
makes the output from the 0-crossing detector cependent 
on the received signal amplitude (particularly for low 
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amplitades), and thus dependent on probe positioning. 
Therefore, if the velocity signal is of low amplitude or if 
the background noise is sufficiently high, no signal may be 
obtained. 

3. Tae output of a 0-crossing detector is seriously 
affected by the presence of high-amplitude, low-frequency 
artifacts arising, for example, from arterial wall move- 
ment.” 

4. The output from a O-crossing detector must be 
"smoothed" to give an acceptable trace. This is usually 
accomplished by means of a low pass filter. The use of a 
fairly ong time-constant filter may prevent the instru- 
ment from properly responding to transient changes iné - 
velocity. For example, a short period of reverse flow may 
be overlooked. 

9. When blood flow is simultaneously present in two 
directiens, the output from the 0-crossing detector has no 
meanirg, and this may lead to an incorrect interpre$ation 
of the waveform. Such a situation may occur betweep the 
forward and reverse flow phases of a normal velocity 
wave," or if two arteries or an artery and a vein are 
insonated simultaneously. Newer 0-crossing detector 
circuits minimize, but do not overcome, these limita- 
tions.'*^* 

Animal Studies.—As pointed out above, the 0-crossing 
detector records the mean velocity wave correctly only if 
the velecity profile remains constant: errors occur when the 
profile ehanges. Reneman and Spencer? demonstrated this 
error and several other problems of the 0-crossing detector 
in animal experiments, by simultaneously comparing the 
recordings made by a 0-crossing detector to those made by 
an electromagnetic flowmeter. 

Human Studies.—In recent studies in our laboratory, a 
commercially available 0-crossing detector Doppler system 
was adjusted according to the manufacturer's instruetions 
and was used to record 155 Doppler waveforms from the 
femoral, popliteal, dorsalis pedis, and posterior tibial 
arteries in normal subjects and patients with peripheral 
vascular occlusive disease. These recordings were com- 
pared =o those made simultaneously by a frequency 
analyzer. Significant errors or artifacts were present in 
85% of the femoral, 69% of the popliteal, 33% of the dorsalis 
pedis, and 38% of the posterior tibial artery recordings." 

Thus, there are theoretical reasons why the waveform 
produced by a 0-crossing detector may be substantially in 
error. These concerns have been validated by animal 
experiments and human studies. 


Probe/Vessel Angle 


As illustrated in Fig 2, the amplitude of the waveform 
produced by a Doppler velocimeter depends on the angle 
between the ultrasound probe and the axis of blood flow. 
As the probe angle is changed towards 0°, the amplitude of 
the wave increases, although the shape remains 
unchanged." The velocity waveform can be calibrated only 
if the probe/vessel angle can be measured accurately. 
Unfortunately, this is usually not possible in vivo. 
Althouga systems are being developed" that are indepen- 
dent of -he probe/vessel angle, none are yet available. 
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Fig 2—ms angie between Doppler probe and axis of blooc flow is 
changes towards 0°, amplitude of wave increases, although 
shape remains unchanged. 


Thus recordings from the Doppler velocimeters suffer 
from two major problems: the errors and artifacts intro- 
ducec >y the 0-crossing detector, and the inability to 
quar-i-y the traces because the angle between the ultra- 
sount probe and the vessel cannot be measured with 
suffie ent accuracy. 


SOLUTIONS 


Sex eal possible solutions to the problems of continuous- 
wave Joppler systems are possible. In the following 
sections, the alternatives will be discussed and our methods 
outlined. 


Frequency Analysis 


Mest of the errors and artifacts associated with the use 
of a crossing detector ean be avoided by frequency 
analvss of the Doppler shift frequencies. Rather than 
providmg an "average" of the frequencies present, 
frequeacy analysis determines the amplitudes of all the 
frequeacies present at a given instant of time. A display of 
the ent re Doppler frequeney spectrum allows the operator 
to visually detect artifacts and thereby avoid errors that 
could nave been present with a O-erossing detector 
syster 

One method of frequency analysis is illustrated by the 
off-lme sonograph, an instrument that records on a 
magre=ic track the signal to be analyzed and later plays it 
back tErough a variable frequency filter (Fig 3). Unfortu- 
nately, analysis cannot be performed by this unit in real- 
time. Eeal-time display of the Doppler waveform is very 
desiraHe, since it speeds up the examination of the patient 
and »ermits the operator to position the probe in an 
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Fig 3.—Example of normal arterial Doppler recording analyzed by 
off-line sor»5graph. 
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optimum position and to obtain an artifact-free signal. 
Possible .echniques for real-time frequency analysis 
include fast Fourier analysis, time compression frequency 
analysis, snd multifilter frequency analysis. On the basis 
of a prevous study of 460 peripheral arterial recordings 
using an cff-line system, we concluded that a high degree 
of resolution was not required for analysis of Doppler 
waveforms from peripheral arteries. Hence, because of the 
higher co t and greater complexity of the fast Fourier 
analysis and time compression methods, we designed a 
simple, low-cost frequency analyzer based on the use of 
multiple band-pass filters. 

The prnciple of the multifilter analyzer has been 
described. * An improved directional Doppler design is 
used to obzain separate forward and reverse flow signals." 
The forwerd flow signal is fed to a bank of 40 filters, and 
the reverse flow signal to 24 filters. The outputs from each 
of these *4 filters are sampled every 10 msec and, if a 
signal is »resent in the filter, a dot is produced on an 
oscilloscope screen or on an oscillographie recorder. A 
typical Doppler velocity recording from the multifilter 
frequency analyzer is illustrated in Fig 4. 

It is possible to analyze either the instantaneous 
maximum: velocity waveform (ie, the maximum outline of 
the wave) or the instantaneous mean velocity waveform. 
The instaataneous maximum velocity waveform is prefer- 
able for tke following reasons: (1) it is readily identified on 
recording- made by a frequency analyzer; (2) it is easier to 
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obtain from a practical point of view; (3) it does not assume 
that the entire vessel cross-section has been insor ated with 
ultrasound; and (4) it does not presuppose that the attenua- 
tion of the ultrasound by the artery is negligible. 


Calculation of Pulsatility Index 


As described above, a Doppler velocity waveform eannot 
be ealibrated so that absolute velocity measurements 
cannot be made with any reasonable degree of accuracy. 
Nonetheless, as will be described, quantitative data can be 
obtained by analysis of the instantaneous maximum 
velocity waveform. 

Kaneko et al'' showed that it was possible to quantify 
the maximum instantaneous Doppler velocity signals using 
Fourier analysis and to obtain an absolute number that 
was independent of probe/vessel angle. Gosling and his 
associates'^'* applied this technique to Doppler velocity 
recordings made in man and defined Fourier pulsatility 
index (PI,) from the Fourier moduli. Gosling and asso- 
eiates'^'* and Johnston et al showed that the Fourier 
pulsatility index was useful for the detection and localiza- 
tion of peripheral arterial occlusive disease. 

A simpler definition of pulsatility index (peak-to-peak 
pulsatility index, or PI,,) has been proposed by Gosling and 
King. It can be calculated using a pencil and ruler, as 
illustrated in Fig 5. Although the basis for this simplified 
calculation is not readily apparent, two important facts are 
pertinent. First, as confirmed by Harris," the peak-to-peak 
pulsatility index is independent of probe/vessel angle. 
Second, the peak-to-peak pulsatility index bears a solid 
physical relation to Fourier pulsatility index. From our 
data for 272 values, PI,, = 1.9 (PI,-)°° (r = 0.95). Since the 
Fourier pulsatility index has been shown to be related to 
the maximum oscillatory energy in the velocity wave,” the 
peak-to-peak pulsatility index is expected to have a similar 
relationship. 

Normally, the pulsatility index progressively increases 
from the central to the peripheral arteries. The ratio of the 
proximal pulsatility index to the distal pulsatility index 
indieates the amount of dampening of the distal wave and 
is called the damping factor.'^ The damping factor 
increases with disease, whereas most medical indices 
decrease, hence, it is preferable to use the inverse damping 
factor. As will be seen, this index is particularly iseful for 
assessing a distal arterial segment if a proximal arterial 
occlusion coexists. 


SUBJECTS AND METHODS 


Atherosclerosis produces changes in the properties of the 
arterial wall and causes a dampening of the blood flew velocity 
waveform. Several reports have described these changes qualita- 
tively. Preliminary studies by Gosling and his associates,'"'* 
Harris et al," and Johnston and his associates" *'^* showed that 
these changes could be quantified by the caleulation of Fourier or 
peak-to-peak pulsatility index. The following sections report the 
results of clinical studies that use a multifilter frequency analyzer 
to display the maximum Doppler velocity waveform and enables 
the peak-to-peak pulsatility index and inverse damping factor to 
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Fig 4.—Typical recording from normal femoral artery. 
Frequency is on vertical axis, and time on horizontal axis. 
Note that forward and reverse flows coexist for a short 
period of time. 
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Fig 5.—Peak-to-peak pulsatility index is ratio of peak-to-peak 
height divided by mean. 


be calculated and used to quantify the severity of peripheral 
arterial occlusive disease. 

Six hundred fifty limbs of normal subjects and patients with 
peripherzl vascular occlusive disease have been studied. Arterio- 
grams have been obtained in 155 cases, and these limbs form the 
basis for this report. 

Patients refrained from smoking for at least one hour and then 
were examined in a quiet room. No exercise was permitted for at 
least 20 minutes prior to study. Doppler signals were recorded 
from the femoral, popliteal, dorsalis pedis, and posterior tibial 
arteries. The pulsatility indices were calculated manually from 
three to five consecutive traces and the results averaged. The 
results were compared to arteriograms graded independently 
according to the following scheme (if the arteriogram failed to 
clearly visualize a specific area, the corresponding arterial 
segment was excluded from the study): 
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Fig &—Pulsatility index from femoral artery compared with 
severity of aortoiliac occlusive disease graded by arteriograpny. 


Grade 
Normal C 
Atheroelerotic, no stenosis I 
< 50% stenosis Z 
> 50% stenosis 8 
Oeclusian 2 


RESULTS 
Femoral Artery Pulsatility Index 


The »ulsatility index recorded from the femoral artery is 
useful ‘or separating patients with complete arterial oceu- 
sion, arterial stenosis greater than 50%, and most patierts 
with amteriographically graded stenosis less than 50% frem 
the normal subjects (Fig 6). 

The clinical and hemodynamic significance of an 
abnerraal femoral pulsatility index has been determined in 
a folow-up study of 39 limbs of patients with occlusave 
disease involving only the aortoiliac segment. Follow:ag 
aortailac endarterectomy or bypass graft, or aortofemoral 
graft, ankle/arm systolic blood pressure ratios were 
measused and compared to the preoperative value (Fig 7). 
As shawn in Fig 8, the inverse of the femoral pulsatility 
indes was plotted against the improvement obtained in the 
ankle pressure ratio following surgery. A linear relaticn- 
ship 2zists with a correlation coefficient of 0.81. Thus, in 
patienss with arteria! occlusive disease involving the 
aortailac segment only, objective hemodynamic improre- 
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Fig 7.—In patients with normal distal vessels, inverse of preoper- 
ative femoral pulsatility index (Pl;..,,) is linearly related (r = 0.81) 
to improvement in ankle/arm systolic pressure ratio following 
operation. x 


ment following aortoiliac surgery rarely occurs if the 
femoral palsatility index is greater than 4.5. 


Femoropopliteal Inverse Damping Factor 


The caleulation of inverse damping factor permits quan- 
titative assessment of the femoropopliteal segment, even 
if there is coexisting disease in the aortoiliac segment. In 
Fig 8, the inverse of the damping factor is plotted against 
the arterographie grade. The inverse femoropopliteal 
damping actor was very useful for detecting stenosis or 
complete occlusion in this segment. Stenoses were not 
consistently detected, but localized minor stenoses of the 
superficia femoral artery rarely cause symptoms and 
therefore are of little practical significance. 


Tibial Artery Inverse Damping Factor 


Tibial inverse damping factor was calculated as the ratio 
of the pooliteal pulsatility index to the maximum tibial 
pulsatility index. In Fig 9, the inverse of the tibial damping 
factor is plotted against the sum of the arteriographic 
grades for the three tibial arteries. Thus, the inverse tibial 
damping actor is useful for detecting occlusion of two or 
three tibial arteries. Disease in a single tibial artery rarely 
produces eampening of the velocity wave probably because 
of the numerous communications between the tibial 
arteries. Similar results are obtained if the tibial artery 


Doppler Flowmeters—Johnston et al 1339 


. Pp: Cotes td a MS aw a É m + 
MINIS werte Pde Se OG ove A 
LP AN AR E 


33 


E ar Y A WIN A pu Pu" A KI P or T " "a Te = y, - d TPIS ^. Dd "F [=< T 
m " " 429 Sed bas -" qe T o 1 "y > ie ad vs. Fr ( 
| > ~~ t. ~ v CA Me 







Se OF Sa ^t - 
y Tr ý 
. 





! E 3j 
: : Sio 0: 
ae s f i 4 
ye UN 
: Bh 
333, 








0 1 2 3 E 
Fig 8.—Inverse of femoropopliteal damping factor plotted against 
severity of femoropopliteal occlusive disease assessed by arteri- 
ography. 


inverse damping factor is plotted against the number of 
tibial arteries occluded. 


COMMENT 


Continuous-wave Doppler techniques were first de- 
scribed in 1959”; however, only recently have techniques 
been described that permit quantitative information to be 
obtained about the peripheral arterial circulation. 
Advances in three areas have permitted peripheral arterial 
narrowing to be quantified: (1) technical improvement in 
directional Doppler systems to permit clear separation of 
forward and reverse flow; (2) development of better 
methods for real-time analysis of the Doppler spectrum; 
and (3) development of simple methods for quantifying the 
instantaneous maximum blood flow velocity waveform. 
These three advances will be considered briefly. 

Clear separation of the forward and reverse flow of 
components is essential for unambiguous interpretation of 
a blood flow velocity waveform. Improved directional 
Doppler methods have been described by MacKay*' and 
Nippa et al." 

A 0-crossing detector is an unsatisfactory method for 
interpreting the Doppler spectrum. Real-time analysis of 
the Doppler signal can be achieved by any of the following 
techniques: (1) fast Fourier transform; (2) time-compres- 
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Fig 9.—Inverse of tibial damping factor plotted against sum of 
arteriogrephic grades for three tibial arteries. 


sion analysis?*?^*; (3) contiguous parallel filters (multifilter 
frequency analyzer); (4) analogue processing of the original 
Doppler signal**; and (5) the phase-locked-loop technique.” 
We have chosen to use a multifilter frequency analyzer 
because of the advantages of low cost, simplicity, and 
reliability.’ 

Several authors have made the qualitative observation 
that blood flow velocity waveforms recorded distal to an 
arterial stenosis or occlusion are dampened.”*** Gosling and 
his associates,'"® Harris et al,2? and Johnston and his 
associates'^?'?? reported that quantitative data could be 
obtainec from the instantaneous maximum velocity wave- 
form by the calculation of pulsatility index, a measurement 
that is iadependent of the probe/vessel angle. The pulsa- 
tility index showed an excellent correlation with the 
severity of peripheral vascular disease as assessed by 
arteriography, ankle pressure measurements, and limb 
blood flow measurements. 

In this study, Doppler shift frequencies were obtained 
from an improved directional Doppler system and were 
analyzec by a multifilter frequency analyzer. Pulsatility 
index from femoral artery recordings showed good agree- 
ment with the severity of the aortoiliac atherosclerosis as 
assessed by arteriography. A further index, the inverse 
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damp rz factor in the femoropopliteal and tibial artery 
segmerts, was useful for detecting severe stenoses or 
compie e arterial occlusions. 7 

While arteriography provides the only convenient 
methec for visualizing the peripheral arteries, it dces mot 
indicate the physiological significance of an arterial steno- 
sis. However, since arteriography is regarded as a standard 
for comparison, it was used in this study. Further patient 
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studies amd in vitro studies are planned to confirm the 
physiologieal basis for these encouraging observations. 
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Discussion 


ROBER“ B. EurHERFORD, MD, Denver: I agree with Dr Jchnston 
and his colleagues in their concern about the errors and artifacts 
introdsced by the 0-crossing feature of most commercial Depplers, 
and also the problem of achieving a proper probe angle. And, if 
quantitaive analysis of the velocity wave form is to realize its 
obvious potential, we must have clean, artifact-free tracings. Now, 
they hzv- taken an ingenicus approach to both of these problems 
and they-are certainly to be congratulated for it. As Dr Johnsten 
has pom-ed oat, there are other solutions to this, and we have 
taken s semewhat different approach to achieve the same end. Our 
approaekrto overcome the 0-crosser has been based on the principle 
that the aormalized first moment of the Doppler spectrum corre- 
sponds te the mean velocity within the sample region. This was 
established independently some years ago by Reid, RoVoss, ard 
MeLeox. Unfortunately, it has been too complicated to apply to 
clinical imstrumentation until recently, when McLeod developed a 
simplifee first-moment processor, essentially an analog computer 
circuit that is inserted into the Doppler unit in place of the 9- 
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crosser. 

As far as -he problem of probe angle is concerned, McLeod has 
developed a dual transducer probe with the two probes at a fixed 
angle from ach other, so that when one is lined up at 90° to the 
axial flow of the vessel, the angle of the other is known, and used 
for recording. 

Again, as Dr Johnston points out, there are multiple potential 
solutions to these problems, and I think the authors should be 
congratulated on the ones that they have developed. 

RONALD E. STRANDNESS, MD, Seattle: Dr Johnston and his 
colleagues h-ve certainly identified the major problems associated 
with the use of 0-crossing detectors for the recording of arterial 
velocity sigmals. It must be pointed out that the up-front elec- 
tronics and transducers have been greatly improved and at 
present don = constitute the major problem with regard to most 
systems. Fu thermore, with regard to direction sensing capabili- 
ties, curren instruments are much better than the original 
systems, whsch employed quadrature phase detection alone. 
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The authors have clearly pointed out the deficiencies related to 
the use of 0-crossing detectors. For many years, I actively 
discouraged the use of analogue recordings using this method, 
partieularly for those surgeons not familiar with the problems 
involved in this method of signal processing. There is no doubt 
that the 0-crossing circuit will work quite well when the signal/ 
noise ratio is good. In practice, this generally means chat, if you 
can hear a good, strong signal, you can record it reascnably well. 
When the signal/noise ratio is low, this system works very 
poorly. 

However, we should not totally condemn the 0-crossing method, 
but rather, more carefully define its utility and those circum- 
stances in which it will work well. While the amplitude of the 
signal is dependent on angle, the shape of the velocity pattern 
remains basically the same. It will reliably indicate the presence of 
reverse flow, a useful indicator of normalcy, particularly in limb 
blood vessels. Directional flow changes can be recorded as differ- 
ential flow or recorded on separate channels. 

Everyone working in this field accepts the thesis that real-time 
speetral analysis is the answer to many of the problems noted by 
Dr Johnston. The principal problems have been related to cost, 
complexity, and the need for directional information that was not 
available on many of the audio-spectrum analyzers. 

There is also considerable evidence, both experimentally and 
clinically, that the best real-time systems must aso provide 
information not only on the spectrum of frequencies present, but 
their intensity as well. This is particularly true in the analysis of 
disturbed or turbulent flow in regions close to a stenosis, such as 
the carotid bifurcation. Whether the system propcsed by Dr 
Johnston and his colleagues will answer all of these requirements 
will await further studies. 

- Certainly, for the type of analysis presented here, the multifil- 
ter analysis may fullfill an important role where the 0-crossing 
detector could have serious drawbacks. I áo know, however, that 
some groups, such as the University of California, San Diego, and 


St Mary's Hospital, have used the 0-crossing method to obtain : 


excellent data that can be expressed in as quantitative terms as 
the pulsatility index suggested by Dr Johnston. 

I would like to ask Dr Johnston one question, and that is, how he 
derived the mean value of that flow curve with a ruler and a pencil. 
You have to integrate that curve to get the mean. 

Dr JOHNSTON: Dr Rutherford pointed out that the Doopler signal 


- arising from scattering of ultrasound by moving cellular compo- 


nents of the blood contains a continuous spectrum of frequencies, 
and that it can be shown that the average instantaneous velocity is 
proportional to the first moment of the spectral density, and not 
the square root of the second moment, as obtained by a 0-crossing 
detector. As he pointed out, the systems described by Arts and 
Roevros (1972) and Reid (1974) avoid the use of frequency analysis 
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by carrying out appropriate analogue operations on the original 
Doppler signal. It would appear that this technique may have some 
inherent limitations. First, if the ultrasound beam is narrow or the 
entire vessel is not uniformly insonated with ultrasound, then it is 
not poss ble to derive a meaningful measurement of a mean 
instantaneous velocity. 

Second, certain artifacts, such as a venous flow, may not be 
detected and will produce an incorrect mean instantaneous 
velocity signal. The use of a frequency analyzer to display all the 
Doppler shift frequencies permits the operator to quickly deter- 
mine visually if any artifacts are present and to adjust the 
transducer position, if necessary. Analysis of the maximum 
instantameous velocity waveform, rather than the mean wave- 
form, has the advantage that it does not assume that the entire f s 
blood vessel is insonated with ultrasound, only that the beam De 
directed to give a maximum frequency envelope. 

We ag-ee with Dr Strandness that improvements in the direc- 
tion reselving capabilities of continuous wave Dopplers have 
extended its capabilities. In order to allow accurate real-time 
frequeney analysis or analogue processing, the forwar and 
reverse How components must be clearly separated. Nippa's 
system or the heterodyne method meet these requirements. 

As suzgested by Rutherford, several methods have been 
proposed for overcoming the probe/vessel angle problem of 
continuous wave Doppler systems to permit measurement of 
absolute velocities; however, none are ideal. For example, the use 
of two Doppler probes mounted together at right angles to one 
another enables angle independent measurements to be made. 
But, it saould be noted that there are difficulties in keeping the 
beams and the vessel coplanar, and having to adjust the probe 
separation for vessels of different depths to ensure that the beams 
intersect on the axis of the vessel. Combined imaging and Doppler 
techniqu2s hold promise for overcoming the probe/vessel angle 
problem in the future. 

In our system, the use of a planimeter is not necessary for the 
caleulatien of pulsatility index. Peak height may be measured 
directly. The mean height of the wave may be quiekly calculated 
using a pencil and ruler by summing the lengths of the horizontal 
lines witain the maximum outline of the wave and dividing by the 
pulse length. The pulsatility index is then obtained as the peak-to- 
peak heizht divided by this mean value. 

As described, our system presents a “black-and-white” picture 
of the frequency spectrum, that is, level detectors determine ifa 
frequency is present or not. It is possible to present the spectral 
information in a "gray scale” format, wherein the intensity is 
proportienal to the amplitude of the frequencies present. From 
this speetral information (assuming complete insonation of an 
artery), the mean instantaneous velocity wave may be recorded 
and the presence or absence of turbulence may be determined. 
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EMPRACET* with Codeine Phosphate, 60 mg, No. 4 @ 
EMPRACE-* with Codeine Phosphate, 30 mg, No. 3 @ 
CONTRAINDICK IONS: Hypersensitivity to acetaminophen or 


codeine 
WARNINGS Drug dependence. Codeine can produce drug 
dependence of t morphine type and may be abused. Depen- 


dence asd »lerasce may develop upon repeated administration: 


prescribe aed administer with seme caution appropriate to oral 
narcotic Subjec to the Federa! Controlled Substances Act. 
Usage ir ambulatory patients. Caution patients that these prod- 
ucts ma) #nmair mental and/or physical abilities required for 
performenc- of petentially hazardous tasks such as driving a 
car or opgreing machinery. 

Interactiem with ofher CNS depressants. Patients receiving 
other narcosic anaigesics, general anesthetics, phenothiazines, 
tranquilizers sed&ive-hypnotics, or other CNS depressants 
(including atzohot may exhibit additive CNS depression; when 
used toge*her redace dose of one or both. 

Usage in-Pregnancy. Safe use is not established. Should not be 
used in pregnant patients unless potential benefits outweigh 
possible Sazards. 

PRECAUTIONS: Head injury and increased intracranial pres- 
sure. Rescirstory cepressant effects of narcotics and their 
capacity © exvate cerebrospinal fluid pressure may be mark- 
edly exaggerated im the presence of head injury, other intra- 


cranial les:5r5 or aspre-existing increase in intracranial pressure. 


Narcotics-»raducesadverse reactions which may obscure the 
clinical ccurs of patients with head in.uries. 
Acute aba»rinal condition. These products or other narcotics 
may obscuresthe dagnosis or clinical course of acute abdomi- 
nal condittons. 
Special risk gatienss. Administer with caution to certain patients 
such as eiiemy or cebilitated patients and those with severe 
impairment o hepatic or renal function, hypothyroidism, 
Addison's sase, ər prostatic hypertrophy or urethral stricture. 
ADVERSEREACTIONS: Most frequently include lightheaded- 
ness, dizzimess, secation, nausea, and vomiting; more promi- 
nent in ambulatory han in nonambulatory patients; some may 
be alleviated t patient lies down; cthers include: euphoria, dys- 
phoria, comstimatior and pruritus. 
DRUG INTERACTIONS: CNS depressant effect may be additive 
with that o: steer CHS depressants. See Warnings. 
For symmoms and treatment of overdosage and full prescrib- 
ing informalios, seespackage insert. 
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Each tablet contains: codeine phosphate, 
60 mg (1 gr) ("'Narning—may be habit-forming); 
and acetaminephen, 300 mg. 
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to severe pain. 


New peach-cobred Empracet € Codeine #4 
offers a potent alternative for patients in whom 
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irin/ 
codeine analgesic for moderate 


Jnlike compcunds containing oxycodone 


which afford comparable analgesia, new 


Empracet C Codeine # 4 gives you CIII prescribing 
convenience—uf to 5 refills in 6 months at your 
discretion (whers state law permits). And, prescrib- 
inc by telephone is permissible in most states. 
Moreover, new Empracet c Codeine # 4 has less 


addiction potental than does oxycodone. 


For those of your patients requiring a less potent 
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IN SUSPECTED GRAM-NEGATIVE 
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PPESUMPTIVELY...BROADER IN VITRO 
GRAM-NEGATIVE COVERAGE THAN CEPHALCSPORINS 






























































































































Gentamicin Cephalothin 

‘Garamycin) (Cephalosporins) 
Organisms % Susceptible # Strains Testec % Susceptible # Strains Tested 
Tate: Gram-Negative } xu BUE pU i A 
Sosc-eptibility 97 362,691 62 | des 363,249 
EE SEOS 7 17:500 9238 3-3 2-305504 3 - CU SUL AOR 
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Kietziella-Enterobacter- IM Ee ^ UAE : \ 
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Tota taphylococcal 
Susceptibility 97 76,011 98 (135365 — 








of sus eptibie strains may vary from hospital to hospital 
In “te suscept bility data ere nct necessarily indicative of clinical effectiveness. 


A REASSURING OVERALL RECORD OF SAFET Y 


In mere than 4,000 cases, a relatively low incidence of adverse reactions 






































Garamycin Injectable (gentamicin sulfate) Garamycin Injectable (gentamicin sulfate) 
Incidence of Adverse Renal Reactions vs Incidence ofAdverse VIII Nerve Reactions —— .— — .— — 
Clinical Investication 1965- 1967- 1970- Clinical Invessgation 1963- 1967- 1970- 
i. (pas 1966 1969 1976 Period s 1966 1969 1976 
Tota! Case Studies 285 1.450 2,358 Total Case Studies PRA. NEUES 2,354 
Possiby Relatedt - Eget 5 eres uu da ea BE: Vestibular 
Ntniber 18 49 34 Involvement Only 10 18 9 
Percent - , 6.3% 3.4% 1.4% With Impaired 
Protalily Related z | Mo su ME a MANET. Eos 5 PAR Moa e es, da 
Nurrber 4 21 32 Impaired Hearing — 1 2Q 2 00 
Per Cent 1.496 1.496 7.4% Total Incidence 
tin thesecases. no conclusive evidence exists to indicate whether — Number 16 Ef. 20 
GAR MYCIN Injectable precipitated the incident or if some other factor Per Cent. to VLI-up,r re 0.8% 
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at Scherng Laboratories 
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basec €n the results of susceptibility tests, the severity 
of the-irfection, and the important additional concepts 
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IN POSTOPERATIVE GRAM-NEGATIVE INFECTIONS... 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per mi. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 






WARNINGS 
Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other amino- 
glycosides, GARAMYCIN Injectable is 
potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive high dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients treated 
with GARAMYCIN, primarily those with 
pre-existing renal damage and in patients 
with normal renal function treated with 
higher doses or for longer periods than 
recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 
givcoees should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of toxicity 
are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When administered 
I.V., diuretics may enhance amino- 
glycoside toxicity by altering the anti- 
biotic concentration in serum and tissue. 


















































INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and in- 
dole-negative), Escherichia coli, Klebsiella-En- 
terobacter-Serratia sp., Citrobacter sp. and 
Staphylococcus (coagulase-positive and 
coagulase-negative). 
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Clinically effective in neonatal sepsis; sep- 
ticemia; and serious infections of ths central ner- 
vous system (meningitis), urinary trazt, respirator 
tract, gastrointestinal tract (includirg peritonitis), 
Skin, bcne and soft tissue (including burns). 
Culture and sensitivity studies should be per- 
formed. 

Aminoglycosides, including gentamicin, are not 
indicated in uncomplicated initial episodes of uri- 
nary tract infections unless the causative organ- 
isms are susceptible to these antibotics and are 
not susceptible to antibiotics having less potential 
for toxicity. 

GARAMYCIN may be considered as initial 
therapy in suspected or confirmed gram-negative 
infections, and therapy may be instituted before 
obtaining results of susceptibility testing. Con- 
tinued therapy with this drug should be based on 
the results of susceptibility tests, the severity of the 
infection, and the important additional concepts 
contained in the WARNINGS Box. It the causative 
organisms are resistant to gentamicin, other ap- 
propriate therapy should be instituted. 

In serious infections when the causative organ- 
isms are unknown, GARAMYCIN may be adminis- 
tered as initial therapy in conjunction with a 
penicillin- or cephalosporin-type drug before ob- 
taining results of susceptibility testing. If anaerobic 
organisms are suspected, consid2r using other 
suitable antimicrobial therapy in conjunction with 
gentamicin. Following identification of the organ- 
ism and its susceptibility appropriate antibiotic 
therapv should then be continued. 

When appropriate, a penicillin-type drug can be 
used concomitantly. 

GARAMYCIN Injectable has also been shown to 
be ef'ective in the treatmert of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injecta»le may be con- 
sidered when penicillins or other ‘ess potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical jucgment indicate 
its use. 

CONTRAINDICATIONS  Hypersensitivity to gen- 
tamicin. A history of hypersensitivity or serious tox- 
ic reactions to aminoglycosides me y also contrain- 
dicate use of gentamicin. 

WARNINGS See WARNINGS Boz. 
PRECAUTIONS  Neurotoxic and nephrotoxic an- 
tibiotics may be absorbed from body surfaces after 
local irrigation or application. The potential toxic 
effect of antibiotics administerec in this fashion 
should be considered. 

Increased nephrotoxicity has been reported 
following concomitant administration of amino- 
glycoside antibiotics and cephalothin. 

Nevromuscular blockade and respiratory paral- 
ysis have been reported in the cet receiving high 
doses (40 mg/kg) of gentamicin. The possibility of 
these phenomena occurring in man should be con- 
sidered if gentamicin is administered to patients 
receiving neuromuscular blockinc agents, such as 
succinylcholine or tubocurarine. If blockade oc- 
curs, calcium salts may reverse these phenomena. 

Elderly patients may have reduced renal func- 
tion which may not be evident n the results of 
routine screening tests, such as BUN or serum 
creat.nine. A creatinine clearance determination 
may De more useful. Monitoring of renal function 
during treatment with gentamic n, as with other 
aminoglycosides, is particularly important in such 
patients. 

Cross-allergenicity among aminoglycosides has 
been demonstrated. 

Patients should be well hydrated during treat- 
ment. 

Although the in vitro mixing of gentamicin and 
carbenicillin results in a rapid and significant inac- 
tivation of gentamicin, this interaction has not been 
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demonstrated in patients with normal rena! func- 
tion who received both drugs by different routes of 
administration. A reduction in gentamicin serum 
half-life has been reported in patients with severe 
renal impairment receiving carbenicillinftconcomi- 
tantly with gentamicin. 

Treatment with gentamicin may result®in over- 
growth of nonsusceptible organisms. If this occurs, 
appropriate therapy is indicated. 

Usage in Pregnancy: Safety for use in pregnancy 
has not been established. 

ADVERSE REACTIONS 

Nephrotoxicit y — Adverse renal effects, as dem- 
onstrated by the presence of casts or protein in the 
urine or by rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of renal impair- 
ment and in patients treated with larger than rec- 
ommended dosage. 

Neurotoxicity —Adverse effects on both 
vestibular and auditory branches of the eighth 
nerve have been reported, primarily in patients with 
renal impairment and in patients on high doses 
and/or prolonged therapy Symptoms include dizzi- 
ness, vertigo, tinnitus, roaring in the ears and hear- 
ing loss. 

umbness, skin tingling, muscle twitching and 
convulsions have also been reported. 

Note: The risk of toxic reactions is low in pa- 
tients with normal renal function who do not re- 
ceive GARAMYCIN Injectable at higher doses or 
for longer periods of time than recommended. 

Other reported adverse reactions possibly re- 
lated to pon acin include: respiratory depres- 
sion, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, 
urticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions. fever, and headache: 
nausea, vomiting, increased salivation, and sto- 
matitis; purpura, pseudotumor cerebri, pulmonary 
fibrosis, alopecia, joint pain, transient hepa- 
tomegaly, and splenomegaly. 

Laboratory abnormalities possibly related to 
gentamicin include: increased serum trans- 
aminase (SGOT, SGPT), and increased serum LDH 
and bilirubin; decreased serum calcium, sodium 
and potassium; anemia, leukopenia, gran- 
ulocytopenia, transien! agranulocytosis, in- 
creased and decreased reticulocyte counts, and 
thrombocytopenia. 

While local tolerance o! GARAMYCIN Injectable 
is generally excellent, there has "been an occa- 
sional report of pain at the injection site. Sub- 
cutaneous atrophy or fat necrosis suggesting local 
irritation has been reported rarely. 
OVERDOSAGE In the event of overdose or toxic 
reactions, hemodialysis or peritoneal dialysis will 
aid in the removal of gentamicin from the blood. 
DOSAGE AND ADMINISTRATION Please con- 
sult official Package. Insert or latest Physicians' 
Desk Reference. 

HOW SUPPLIED 40 mg/ml in 2 ml (80 mg) vials; 
1.5ml (60mg) and 2mi (80mg) disposable 
syringes. Pediatric Injectable, 10 mg per ml, in 2 ml 


(20 mg) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete prescribing details, consult 
Package Insert or latest Physicians’ Desk 
Reference. Schering literature is also available 
from your Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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tually Isas to £ fuller understanding of thrombotic disorders. 
(Arch Surg 112:1347-1351, 1977) 


n 1985 Dan and Schonheyder', of Copenhagen, discos- 
ered vitamin K. This discovery has been credited wich 
leading ®© the practical laboratory study of problems 5»: 
hemostasis in surgery.’ Since then, numerous attempts a- 
correlating the results cf laboratory tests with clinica 
findings n petients with thrombotic problems have beer 
made. Netabl among these are the contributions cf de 
Takats* v ho, n 1943, found heparin resistance in patents 
with Bue-gers disease, recent cerebrovascular accidents. 
myocardial in^aretions, deep vein thromboses, and arteria 
thrombess. Later, in 1960, Spittel and co-workers* made 
similar observations using the thromboplastin generaticr 
test, ard in 1963 Amundsen and co-workers’ repcrtec 
accelerated th-omboplastim generation and elevated factor 
VIH leves in patients with carcinoma. In 1963, shortenec 
cephalir foccvlation times and elevated factor VIII levels 
were noted in patients taking birth control pills.* In 1963. 
De Cam» amd co-workers’ reported rather detailec 
analyses ef case histories of patients with "the hyperco- 
agulable state” 

Recently, Garewich and co-workers‘ described elevated 
fibrin spl-preduct levels and the presence of circulating 
fibrin monomer in patients with deep vein thrombosis. Wu 
and co-werkers,’ in 1976, repcrted platelet hyperaggr2ege- 
bility in pstierts with recurrent thrombophlebitis. Our own 
efforts ir thrombosis research have been primarily 
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patients wl» developed thrombotic complications asso- 
ciated witk peripheral revascularization procedures.” 
Later, we expanded these studies and evaluated the useful- 
ness of a large number of tests in confirming a clinical 
suspicion of hypercoagulability. We reported an accuracy 
of 91% basec on six tests; a notable condensation from the 
original 19 tests evaluated." 

Controver-y continues regarding whether or not sepa- 
rate mecharisms are‘involved in arterial vs venous clot- 
ting. It has long been thought that platelets play a 
dominant row in arterial thrombosis while they are rela- 
tively unimpertant in venous thrombosis, in which case the 
participatior of activated coagulation factors and fibrin- 
ogen play the dominant role.” The purpose of this article is 
to report res=lts of our laboratory studies in patients who 
have had oniy arterial, only venous, and both arterial and 
venous throraboses. 


SUBJECTS AND METHODS 


Fifty-four satients had a battery of coagulation studies 
performed as previously described. In addition, 32 volunteers were 
studied as comtrols. Twenty underwent complete studies; the 
remaining 12 anderwent all studies except those for platelet 
aggregometry-and antithrombin III activity. An effort was made 
to achieve comsarability between the ages of controls and the ages 
of the patien- groups. Therefore, some controls were in the 
arterioscleroti- age group, but none had had a thrombotic event. 
There were 23-male and nine female subjects. Ages ranged from 
17 to 62 years and the average age was 35.1. 

Specific crit-ria for inclusion in the arterial thrombosis only 
group were as follows: (1) age less than 30, with one or more 
arterial thrommoses; (2) age greater than 30, with multisystem 
arterial thromeoses, ie, cerebrovascular accident and/or myocar- 
dial infarction plus a peripheral arterial thrombosis occurring at 
different time. or (3) age greater than 30, with two or more 
temporally sewarated peripheral arterial thromboses. Specific 
criteria for inc sion in the venous thrombosis only group were two 
or more episodes of demonstrated venous thrombosis with or 
without pulmo--ary embolism in the absence of known antecedent 
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Table 1.—Characteristics of Patients Studied 


17 45 


Combined thromboses 14/3 


Table 3.—Fibrinogen Levels and Activated Partial 
Thromboplastin Times (APTT) in Patients With 
Thrombotic Disorders 


Fibrinogen, 
mg/100 ml 
(Mean + SEM) 


Control 306.3 + 20.2 


APTT, sec 
(Mean +SEM) 
32.9 + 0.6 

Arterial thrombosis 455.0 + 34.3* 31.3 + 0.8 


Venous thrombosis 361.8 + 27.4 29.6 + 0.7+ 


Combined thromboses 423.0 + 30.4* 31.7 + 0.9 


Category 


*Significantly different than control value at P < .001. 
Significantly different than control value at P < .005. 


cause or association, such as extremity trauma, malignancy, or 


birth control pills. To be included in the combined arterial and 
venous thrombosis group patients had to have had at least one 
arterial and one demonstrated idiopathic venous thrombotic 
episode. Patients were excluded if studied while taking or within 
three weeks of having taken anticoagulant or platelet-active 
drugs, if they had a malignancy, if they were studied during or 
within three weeks of an acute thrombotic event, or if studied less 
than three weeks after surgery. 


RESULTS 


Of 54 patients studied, 20 met criteria for inclusion in the 
arterial thrombosis only group. Seventeen met criteria for 
inclusion in the venous thrombosis only group, and 17 met 
criteria for inclusion in the combined arterial and venous 
thrombosis group. The mean ages and sex distributions are 
shown in Table 1. Patients with arterial thromboses tended 
to be older (mean age, 51.7 years) than patients with 
combined arterial and venous thrombotic disorders (mean 
age, 45.4 years) or patients with only venous thrombotic 
disorders (mean age, 40.1 years). There were more women 
in the group with venous thromboses only (52.9%) than in 
either the group with arterial thromboses only (20%) or the 
group with combined arterial and venous thrombotic disor- 
ders (17.6%). These differences are also reflected in Table 
1. Student's ¢ test was used for statistical analyses. 

Regarding the numerous laboratory studies performed, 
only results of platelet aggregation studies, fibrinogen 
levels, factors VIII, IX, and XI levels, activated partial 
thromboplastin times, and antithrombin III activity will be 
reported in detail. As previously reported, the other tests 
either duplicate information obtained from one of the 
above or do not correlate with a suspicion of hypercoagula- 
bility." 

Compared with controls, factors VIII and XI levels were 
statistically significantly elevated in all groups. Factor IX 
levels were also elevated in all groups, but the mean values 
(percent of normal + SEM) differed significantly from the 


/ 
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Table 2.—Factor Levels in Patients With Various 
Thrombotic Disorders 


Factor (% of Normal —- SEM) 


Category Vill IX XI 
Cortrols 105.4 + 56 1036+ 47 1084+ 53 


Arterial throm- 
bosis 146.3 + 10.5* 123.2 + 7.8: 136.2 + 14.91 
N 


Venous throm- 
Combined throm- 
boses 148.2 + 12.7* 133.5 + 17.81 146.8 + 15.91 » 


*Significantly different than control value at P — .001. A 
tSigrificantly different than control value at P < .05. nd 
{Sigrificantly different than control value at P < .01. 

§Significantly different than control value at P — .005. 








Table 4.—Dilutions and Concentrations of Epinephrige 
and Adenosine Diphosphate 





e 
Micromolar 






















Dilution Concentration 
Epinephrine 1:50 5:14 
1:400 0.64 
1:800 0.32 
1:1,600 0.16 
1:3,200 0.08 
1:6,400 | 0.04 
1:12,800 0.02 
1:25,600 0.01 
Adenosine 1:40 4.90 
diphosphate 1:80 2.45 
1:160 1.22 
1:320 0.61 
1:640 0.31 
1:1,280 0.15 






1:2,560 0.08 





mean value for controls (103.6 + 4.7) only in patients with 
arterial thromboses only (123.2 + 7.8) and in patients with 
combined arterial and venous thrombotic disorders 
(133.5 + 17.8). These data are fully elaborated in Table 2. 

Similarly, fibrinogen levels (milligrams per 100 millili- 
ters + SEM) were significantly elevated in patients with 
arterial thromboses only (455.0 + 34.3) and in patients 
with combined arterial and venous  thromboses 
(428.C + 30.4). While the mean value of 361.8 + 27.4 found 
in pazients with venous thromboses only was higher than 
the value of 306.3 + 20.2 in controls, the difference was not 
statistically significant (Table 3). Regarding antithrombin 
III activity, 36.8% of patients with arterial thromboses 
only, 17.6% of patients with venous thromboses only, and 
26.7% of patients with combined arterial and venous 
thromboses had depressed antithrombin III activity. 

Sixty percent of patients with arterial thromboses, 64.7% 
of patients with venous thromboses, and 31.7% of patients 
with combined arterial and venous thromboses had short- 
ened activated partial thromboplastin times. The mean 
values differed significantly from the mean value for 
controls only in the group with venous thromboses (Ta- 
ble 31. 
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Tabs 5.—Minimum Concentrations (Geometric Means) 
of Epinephrine Inducing Full Aggregation 


Concentration 
Arterié thrombosis D. 08 < Toi 
Verdu= thrombosis 0.32 =< 


Combised tFrombosesTt 0.09 «— .C01 





*Significantly different than mean value for controls. 
TExcludes patents with spontaneous aggregation (see text). 


IN Platelet agzregation was studied using a turbidimetric 

nique as described by Born and Cross." Platele--rich 
plasma was first checked for evidence of spontaneous 
platelet zggregation. If none occurred, various dilutions cf 
epinephr ne end of adenosine diphosphate were added to 
enhange »latelet aggregation. Dilutions and corresponding 
micromosar concentrations used are outlined in Table 4. 
Data Ger-ved “rom these studies are illustrated in Fig l and 
2. Consicerinz the lowest geometrie mean concentrations 
at whieh full aggregation occurred, all patient groups had 
platelet Fypenreactivity both to epinephrine and adenosine 
diphosphate when compared with controls (Tables 5 and 6). 
Spentaneous platelet aggregation was noted only in 
patients with combined arterial and venous thrombotic 
disorders The data from these three patients are not 
reflected n the geometric means tabulated, since aggrega- 
tion oceuzred at zero concentrations of reagents and results 
were almeady highly statistically significant without 
further manipulations of the transformed data. 


COMMENT 


These «ata llustrate that prominent coagulation abnor- 
malities exist in patients with histories of arterial, venous, 


CONCENTRATION 





COMBINED 


CONTROLS ARTE=RIAL VENOUS 
CATEGORIES 


Fig !.—Bissribubon of epinephrine-induced platelet aggregation 
responses. Horizortal bars refer to geometric mean concentra- 
tions of reagent causing full aggregation. 
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Table €.—Minimum Concentrations (Geometric Means) 
of Adenosine Diphosphate Inducing Full Aggregation 


Prac vie 


ee 96 
Arterial thrombosis 1.14 
Venous thrombosis 1.75 
Combined thromboses 0.957 





*Significantly different than mean value for controls. 
Excludes patients with spontaneous aggregation (see text). 


and combined arterial and venous thrombotic disorders. 
Whether or not these particular abnormalities actually 
cause thromboses or are simply associated findings in 
patients with thrombosing tendency remains an unan- 
swered ridcle. At the very least, they serve as important 
biological markers in patients who have previously had 
thrombotic episodes and who are presumably predisposed 
to more episodes. There appears to be little doubt that 
certain abnormalities, such as antithrombin III deficiency, 
predispose to thrombosis.'*'* There is also considerable 
evidence favoring a cause and effect relationship between 
platelet hyperreactivity and occurrence of thrombotic 
events. 

Of particular interest is the mounting evidence suggest- 
ing an important role of platelets in venous thrombosis.''-'* 
As a corollary, there is a growing body of evidence 
suggesting hat platelet-active drugs may prevent venous 
thromboses. *^ Our data support the concept that platelets 
have a major role in Qoth arterial and venous thrombosis, 
since platelet hyperaggregation was noted in all groups of 
patients. Platelet hyperreactivity was more intense in 
patients with arterial and combined arterial and venous 
thrombotic disorders than in patients with purely venous 
thrombotic disorders. Spontaneous aggregation was noted 
only in thre» patients with combined arterial and venous 
disorders. It is of interest that, of these three patients, two 
have had further thrombotic episodes since the time of the 
study. Neither was receiving treatment at the time of 


SPONTANEOUS 
| :2550 rE 
1:1280 
1:64) 
1:320 
|: 160 


CONCENTRATION 


VENOUS COMBINED 


CONTROLS ARTERIAL 
CATEGORIES 


Fig 2.—Distribution of adenosine diphosphate-induced platelet 
aggregation responses. Horizontal bars refer to geometric mean 
concentrations of reagent causing full aggregation. 
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development of the thrombotic episode. One Lad a stroke 
associated with an arteriogram and the other died at age 41 
of a myocardial infarction. 

Other authors have noted spontaneous platelet aggrega- 
tion in patients with recurrent venous thromboses. We 
have observed it in patients with malignant neoplasms and 
in patients with acute arterial and venous thromboses. 
Presently, we regard spontaneous platelet aggregation as 
a distinctly pathologic condition worthy of treatment. 

In keeping with our earlier reports," we have 
continued to treat patients with thrombotic disorders who 
have specific laboratory abnormalities on the basis of the 
predominant abnormality. If there is evidence of platelet 
hyperaggregation, we administer aspirin, 600 mg daily, as 
the primary drug. Because of a sensitivity to aspirin in 
some patients and failed clinical responses in a few 
patients with transient ischemic attacks (not included in 
this series), we have begun administering sulfinpyrazone. 
The results of others who have used this drug for its 
platelet-active qualities suggest that it may be highly 
effective in preventing thromboembolism.?*:”* 

We continue to use warfarin sodium (Coumadin) in 
patients with antithrombin III deficiency and/or factor 
abnormalities. When there are combined »latelet and 
factor abnormalities, we have preferentially treated the 





platelet abnormalities, so that few patients actually end up 
taking warfarin sodium. While we believe this appreach to 
be logical, our series is not large enough to accurately judge 
whether or not these drugs will actually prevent further 
thromboses. Several large trials comparing the effective- 
ness cf various drugs are now underway.” 

These studies cannot be considered definitive at this 
time. Other authors have cited the problems associated 
with ising analysis of individual coagulation factors to 
diagnose hypercoagulability and the need for doing acti- 
vated factor assays.'^ On the other hand, they become much 
more meaningful when done as part of a composite batteryye 
of tests, as we have done them, and when correlated wih * 
elinical events. They are an important step in a progression 
of studies that will hopefully help explain the mechanisms 
involved in inappropriate thrombosis. ( 

The concept that arterial and venous thromboses oceur 
throuzh considerably different pathogenic mechanisms 
may be an oversimplification.** Our data are supportive of 
that in that we were able to demonstrate notable abnor- 
malit.es in platelet reactivity and clotting factors in all 
groups. In general, these abnormalities were more marked 
in patients with arterial and combined arterial and venous 
thrombotie disorders than in patients with purely venous 
thrombotic disorders. 
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Discussion 


ROBERT W. BARNES, MD, Iowa City: My colleagues and I have 
been particularly interested in the patient with suspected recur- 
rent venous thrombosis. Several points should be made about such 
patients. 

First, the clinical diagnosis may be erroneous. In more than 200 
such patients studied by Doppler ultrasound or venography, nearly 
40% proved to have no venous disease whatsoever. My first 
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question of Dr Collins is to clarify what objective methods were 
used to establish the presence of venous thrombosis. 

Second, in patients with venous abnormalities proved by nonin- 
vasive or phlebographic techniques, recurrent symptoms do not 
necessarily denote recurrent active thrombosis, which is best 
assessed by the ‘I-labeled fibrinogen uptake test. In our experi- 
ence, only one third of patients with recurrent symptoms have had 
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a positive fibrinogen uptake test indicative of active disease. My 
second qx2stioa o? Dr Collins is to ask what criteria were used to 
establisn -he history of recurrent active disease in their patients 
with veneus thrombosis. 

Third, f it nas been established that a patient has recurrent 
deep ver thrombosis, our approach is similar to that of Dr Collins 
and assosiates in attempting to identify whether predisposing 
abnormalities of coagulation or platelet function are present. We 
have reeently employed a relatively simple determination of fibrin 
monomer to detect the presence of intravascular coagulaticn and 
the need “or intravenous heparin therapy followed by subsequent 
warfamin or low-dose subcutaneous heparin prophylaxis. 

Our semenirg tests of platelet function include sponteneeus 


gregates. We have found the results of these function tests to be 
abnormal in zbout 50% of patients with recurrent deep vein 
thrombesss, and such patients are benefited by the use of aspirin 
and diowmdamole (Persantine) as opposed to anticoagulation for 
suppressi-e therapy. My final question of Dr Collins is whether he 
has nftedany cecrease in the incidence of recurrent thromboses in 
patiegiis treated with specific suppressive therapy. 

Corwemus Occorr, MD, San Francisco: We have been interested 
in coagal-tion abnormalities also, particularly the platelet abnor- 
malities zs they occur in patients with atherosclerosis. We have 
used the same basic aggregation test that Dr Collins described and 
have fearcd that patients with severe atherosclerosis demonstrate 
increased platelet funetion. ie, hyperaggregable platelets. Also, 
the more severe the atherosclerosis, the more aggregabie the 
platelets zre. V'e believe this is particularly interesting in light of 
the fact that a ot of work has shown that platelets may have a role 
in athemorenesis. 

I wousdllike *o ask Dr Collins two questions. First, has he :ooked 
at his pa3ente with arterial disease in terms of the severity of 
their platelet zbnormalities vs the severity of their atherosclero- 
sis? Secord, dees he have any insight into this hypercoagulable 
problem 5 it pertains to the immediate and long-term patency of 
vascular constructions? 

Joux J CRA«NLEY, JR, MD, Cincinnati: We believe that this 
investiga don was accurately carried out and that there were no 
inconsistencies in the data. The pitfalls of concomitant disease 
were e'mr-nated by case selection; the pitfalls of cause and effect 
were controllec by timing, and the pitfall of the nonspecifieity of 
each irciwidual test was discussed in the article. In that regard, my 
own cebesgues believe that a battery of tests such as this may 
point te the proper diagnosis clinically and help us, even though 
each indi~idua test in the battery is in itself nonspecific. 

I think all of us have believed for many years that a hypercoag- 
ulable «ze exists. Dr de Takats has referred to it many times. 
Just ter sears ago at the meeting of this Society, Paul de Camp 
presentec 30 ixstances. This is not the first paper on this subject 
by thisgr»up o^ investigators and I sincerely hope it will not be the 
last. For, sooner cr later, they are going to find the missing key 
that wil! unlock the last barrier, not by serendipity or luck, but by a 
planned, -urpceseful assault on a difficult problem. 

CLARENCE S. WELDON, MD, St Louis: I would like to alert this 
group ‘e = proklem in thromboembolic disease that I believe to be 
much rox common than has generally been appreciated, namely, 
paradexical embolization into the systemic circulation. Whenever 
an embelzed thrombus occludes the pulmonary artery, the left 
atrium mmediately empties and becomes hypotensive, while the 
right aurum ills and becomes hypertensive. This provides a 
situation whereby the next embolized thrombus will actually be 
sucked across a foramen ovale if it happens to be persistently 
patent. 
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We saw a “ery dramatic case about two years ago. This young 
woman who .ad been receiving oral contraceptives had multiple 
systemic emboli, which were initially unexplained. After embolec- 
tomies had deen performed, she remained hypotensive and 
hypoxic. A  atheterization study showed massive pulmonary 
emboli. She ves operated on as an emergency procedure and had a 
pulmonary embolectomy performed and a surgical closure of a 
persistently »atent foramen ovale. Since that time, we have 
identified a cembination of pulmonary embolus, systemic embolus, 
and persisteat patency of the foramen ovale in three other 
patients. 

I think, therefore, that, if you will look at all the patients who 
have unexplained systemic arterial emboli, you will find that a 
number of them are the consequence of a venous embolus that has 
passed acros a persistently patent foramen ovale. Persistent 
patency of the foramen ovale is really quite common and said to 
occur in approximately one half of the population. 

Dr CoLLINE In answer to the first question raised by Dr Barnes 
regarding the objective techniques of diagnosing venous thrombo- 
sis, we have previously believed that the venogram was the 
minimally aceptable standard for diagnosing venous thromboses. 
I think it is pessible, because of the noninvasive techniques that he 
discussed, inc uding the Doppler and the phleborheograph, that we 
may, in fact, »e doing fewer venograms in the future than we have 
done in the vast. We have not done the '*I-labeled fibrinogen 
uptake studies that Dr Barnes talked about. We end up with very 
few patients who can be reported as having recurrent venous 
thrombosis, since the diagnosis is based on dyssynchronous 
episodes of a-ute thrombosis supported by at least two abnormal 
venograms oz, in a few cases, based on one abnormal venogram in 
the past ane overwhelming evidence of pulmonary embolism 
supported by 2ither an abnormal scan or an abnormal arteriogram 
during a see nd thrombotic episode. Regarding the question of 
how we diagrose activevlisease, this has been discussed in relation 
to the first question. I think the '*I-labeled fibrinogen uptake is a 
useful methed, but we do not have it available to us at the 
moment. 

Regarding whether or not we have noted a decreased incidence 
of thromboses based on treatment, the type of treatment that we 
have used in *hese patients has been based on the laboratory tests. 
If there wese predominantly platelet abnormalities, we used 
platelet-active drugs, whereas if there were primarily coagulation 
abnormalitie: or suppression of antithrombin III activity, we used 
warfarin socium. When the two occurred simultaneously, we 
preferentially treated the platelet abnormalities. Therefore, very 
few of the pztients have ended up being treated on a long-term 
basis with weefarin. Our data are anecdotal at this time. We do not 
have enough patients in the series and the study is really not 
designed in . way that we can answer the question, since the 
patient is used as his own historical control. We have had a few 
treatment failures, as one would expect, but, compared with 
previous hist: ries, evidence suggests that patients have benefited 
by the theragy. 

In referene to Dr Olcott's question, I do not think the question 
of whether o- not the severity of arterial disease can be directly 
related to the degree of platelet activity or coagulation abnormal- 
ities can be z»curately answered at this time. It is an intriguing 
concept, and -here is some experimental and theoretical evidence 
that suggest. that platelets in some way induce arteriosclerotic 
lesions by same type of platelet-triggering factor. We cannot 
answer at thi time whether or not the long-term patency of grafts 
is improved with these agents, but certainly that would be a 
worthwhile s-udy. 
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ANCEF is effective 
in post-surgical infections: 


"e "Broad cover age of the major areas of post-surgical infection Gue to 
" sifScept ble organisms. See Indications on next page. 


e Hic Levels Present in Tissues and Fluidst 

Ance'* achieves high concentrations in bone, synovial fluid, skin and soft 
tissue® 6uck as pleural fluid, peritoneal fluid anc lymph nodes). Ancef ® 
is als@excreted in a microbiologically active form in urine. 


e Hh and Prolonged Serum Levels 

A single 1 gram IV injection produced a mean peak concentration of Ancef? 
of 190 recg/ ml in healthy adult volunteers. After 4 hours, levels o 16.5 

meg/m_ were still present. 


e IN cr IV Dosage Flexibility 
The same dosage schedule can be used for both IM and IV admiristration. 


e We! lolerated 

Most frequently reported adverse reaction is pain on injection. Please see 
next pave fer a complete list of reported adverse reactions. Use wath caution 
in patieats with penicillin or other allergies. 


Please see rext page for < brief summary of prescribing informat on, 
including indications, contraindications, warnings, precautions, and 
adverse reactions. 

TData or fle, SX&F Medical Department. Tissue penetraticn is regarded as essential to therapeutic 
efficacy but specific antibiotic tissue levels have not been directly correlated with specific 
therapeucic efiects. 


Smith Kline &French Laboratories 
PhiladelbpEia, Pē. 


ANCEF im 


brand of Serile 


CEFAZOLIN SODIUM 
(LYOPHILIZED) | SKEF 


Injectian: 250 mg, 500 mg, and 1 gram vials a SmithKline company 








r) : SY TF: 7 T mmm A 
M e ve UEM NEN S dde, eis 
v RM j MC , 
C - 
F 


= 
^g 

A. 
N^. 





("ere en f e udi 






brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 


Injection: 250 mg, 500 mg, and | gram vials 


Before prescribing, see complete prescribing information in 
SKKF literature or PDR. The following is a brief summary. 


Indications: Ancef® (sterile cefazolin sodium, SK&F) is 
indicated in the treatment of the following serious infec- 
tions due to susceptible organisms. 


Respiratory tract infections due to Streptococcus (Diplo- 
coccus) pneumoniae, Klebsiella species, Hemophilus in- 
fluenzae, Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic s-rep- 
tococci. 


Injectable benzathine penicillin is considered to be the 
drug of choice in the treatment and prevention of strepto- 
coccal infections, including the prophylaxis of rheumatic 
fever. 


‘Ancef’ is effective in the eradication of streptococci from 
the nasopharynx; however, data establishing the efficacy 
of ‘Ancef’ in the subsequent prevention of rheumatic fever 
are not available at present. 


Genitourinary tract infections due to Escherichia coli, Proteus 
mirabilis, Klebsiella species, and some strains of enterobacter 
and enterococci. 


Skin and soft-tissue infections due to S. aureus (penicillin- 
sensitive and penicillin-resistant) and group A beta- 
hemolytic streptococci and other strains of streptococci. 


Bone and joint infections due to S. aureus. 


Septicemia due to Str. pneumoniae, S. aureus (penicillin- 
sensitive and penicillin-resistant), P. mirabilis, E. coli, and 
Klebsiella species. 


Endocarditis due to 5. aureus (penicillin-sensitive and 
penicillin-resistant) and group A beta-hemolytic strep- 
tococci. 


Appropriate culture and susceptibility studies should be 
performed to determine susceptibility of the causative 
organism to ‘Ancef’. 


Contraindication: ‘Ancef’ is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


Warnings: BEFORE CEFAZOLIN THERAPY IS INSTI- 
TUTED, CAREFUL INQUIRY SHOULD BE MADE 
CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENI- 
CILLIN; CEPHALOSPORIN C DERIVATIVES SHOULD 
BEGIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 


SERIOUS ACUTE HYPERSENSITIVITY REACITONS 
MAY REQUIRE EPINEPHRINE AND OTHER EMER- 
GENCY MEASURES. 


There is some clinical and laboratory evidence of partial 4 
cross-allergenicity of the penicillins and the cephalosporins. 
Patient: have been reported to have had severe reactions 
(including anaphylaxis) to both drugs. 


Antibiotics, including ‘Ancef’, should be administered, 
cautiously to any patient who has demonstrated some form 
of allergy, particularly to drugs. 


Usage in Pregnancy —Safety of this product for use during 
pregnancy has not been established. 


Usage in Infants — Safety for use in prematures and infants 
under one month of age has not been established. 


Precautions: Prolonged use of 'Ancef' may result in the over- 
erowth of nonsusceptible organisms. Careful clinical ob- 
servaticn of the patient is essential. If superinfection occurs 
during *herapy, appropriate measures should be taken. 


When ‘Ancef is administered to patients with low urinary 
output because of impaired renal function, lower daily 
dosage is required (see dosage instructions in the package 
literatu-e). 
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with Clinitest® tablets; use glucose enzyme-type reagents. 


Adverse Reactions: The following reactions have been re- 
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Transient rise in SGOT, SGPT, BUN, and alkaline phos- 
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Clinica °harmacology/ Biological Activity: HEPATITIS B IMMUNE GLOBU- 
LIN (HL. (AN) provides passive immunization for individuals exposed to the 
hepatits 3 virus (HBV) as evidenced by a reduction in the attack rate of hepati- 
tis B fol wing its use. The administration of the usual recommended dose of 
this imr ne globulin generally results in a detectable level o! circulating anti- 
HB, whi ^ persists for approximately two months or longer. Cases of type B 
hepatitis :re rarely seen following exposure to HBV in persons with pre-existing 
anti-HB, No confirmed instance of transmission of hepatitis B has been asso- 
ciated w 4 this product. 
Indicatic ^s: HEPATITIS B IMMUNE GLOBULIN (HUMAN) [H-BIG*] is indi- 
cated fo. oost-exposure prophylaxis following either parenteral exposure; e.g.. 
by acci- otal “needle-stick,” or direct mucous membrane contact, (8.g., acci- 
dental s ash), or oral ingestion, (e.g., pipatting accident) involving HB,Ag 
positive iaterials such as blood, plasma or serum. 
Use of -PATITIS -B IMMUNE GLOBULIN ‘HUMAN) in other situations has 
been an« continues to be evaluated, but there are not sufficient data at present 
on effect eness, dosage and schedule for any other uses to be included as 
definite ir dications. There is currently some controversy over whether immune 
globulin ontaining a low or a high anti-HB, titer is preterable in these other 
situations 
Contrair= ications: There are no specific contraindications for HEPATITIS B 
IMMUNE 3LOBULIN (HUMAN) [H-BIG*]. No adverse reactions have been 
s on in individuals with: pre-existinc hepatitis B surface antigen al- 
though data regarding this occurrence are limited 
Warning: HEPATITIS B IMMUNE GLOBULIN (HUMAN) 
[H-BIG*] should be given with caution to patients with a his- 
tory of prior systemic allergic reactions following the àd- 
ministration of human immune globuin preparations. 
Precautions: GENERAL: HEPATITIS B. IMMUNE 
GLOBULIN (HUMAN) [H-BIG*] should not be ad- 
ministered intravenously because of the potential 
for serious reactions. Injections should be made 
intramuscularly and care should be taken to 
draw back on the plunger of the syringe before 
injection in order to be certain that the needle is 
not in a blood vessel. 
CLINICAL AND LABORATORY TESTS: None 
required. 
SPECIAL INSTRUCTIONS: Although. systemic 
reactions to immune globulin preparations are rare. 
epinephrine should be available 
Clinically Significant Product Interactions: Live virus 
vaccines such as measies vaccine should not be given 
cipse to the time of HEPATITIS B IMMUNE GLOBULIN 
(HUMAN) administration because antibodies in the globulin prep- 
aration me- interfere with the immune response to the vaccination. 
No interac ons with other products are known. 
Pregnanc : No studies have been conducted in pregnant patients. Clinica! 
experienc- with other immunoglobulin preparations administered during preg- 
nancy suc iests that there are no known adverse effects on the fetus from 
immune g: 5ulins per se, but there are no reported studies indicating whether 
Ornotsuc adverse effects occur. 
Adverse F *actions: Loca! pain and tenderness at the injection site, and Urti- 
caria and £ :gioedema may occur; anaphylactic reactions, although rare, have 
been repo sd following the injection of human immune globulin preparations. 
Caution: F :deral (U.S.A.) law prohibits dispensing without prescription 


We have prepared a package of informational materials to acquaint you and your staff 
with HEPATITIS B IMMUNE GLOBULIN (HUMAN). Return this coupon to receive your copy of 
ASPD' "Seminar in Print" 


Send to ABBOTT Scientific Products Division [C] Have representative contact me 
820 Mission Sreet C] Send order information 
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Realistic Expectation for Patients 


Having Lower Extremity Bypass Surgery *. 


for Limb Salvage 


Joseph A. O'Donnell, MD; Bruce J. Brener, MD; Donald K. Brief, MD; Joseph Alpert, MD; Victor Parsonnet, MD 


® Seventy-nine lower extremities bypass grafts were per- 
formed for salvage from 1972 through 1974. There were 64 
femoral-popliteal (48 vein, nine composite, seven Dacron) and 
15 femoral-tibial grafts. Data regarding sex, age, presence of 
diabetes, and arteriographic runoff were entered into a 
computer. Influence of these factors on patency, limb salvage, 
and patient survival were analyzed by the life table method. When 
the saphenous vein was present and a femoral-popliteal graft 
was performed, patency was acceptable (67% at five years), 
salvage was excellent, and operative mortality was low (696). 
However, patency was reduced in the absence of a saphenous 
vein or if it was necessary to extend the graft to the tibial 
vessels. In fact, at five years, half the grafts were lost, almost half 
the limbs were amputated, and half the patients had died. An 
adverse effect was noted if the patient was a woman, diabetic, 
and/or had poor runoff. A realistic approach to these seriously ill 
patients takes these factors into account. 

(Arch Surg 112:1356-1363, 1977) 


| indo bypass is a commonly performed 
procedure in vascular surgery. Surgical indications 
may vary from intermittent claudication to actual tissue 
loss. One might predict that the selection of patients with 
mild forms of ischemia should result in superior patency 
rates, but this has not always been the case.*" Recent 
series have included an increasing proportion of patients 
who underwent surgery for limb salvage. Does this mean 
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that we should expect less successful results in these very 
ischemic patients? 

Reports confined to patients having autologous vein 
femora -popliteal bypass procedures exclude those having 
less stuecessful procedures, such as femoral-popliteal 
composite grafts of Dacron and vein, or Dacron alone, or 
femoral-tibial grafts. Such patient selection may produce 
falsely optimistic results. Most series report graft patency 
and perioperative mortality, but late patient and limb 
survival rates appear infrequently, ?^'*'* and are also 
relevant to overall prognosis. 

This report includes all bypass procedures in the lower 
extremity performed during the period of study. Patients 
underwent surgery for limb salvage. In addition to patency 
rates, results have been analyzed to include rates for limb 
survival, patient survival, patient palliation, and the 
influence of factors such as age, sex, diabetes mellitus, and 
arterial runoff. In this way a more realistic and compre- 
hensive insight into patient risk and prognosis is 
attempted. 


SUBJECTS AND METHODS 


During the period January 1972, to December 1974, 83 bypass 
procedures were performed for ischemia of the lower extremity in 
77 patients. Four patients with four bypasses were lost to follow- 
up study leaving 79 procedures in 73 patients. Fifty patients (68%) 
were male and 23 (82%) were female. There were 48 diabetic 
patients (66%) and 25 nondiabetic patients (34%). Ages ranged 
from 4) to 89 years, and age distribution by decades is presented 
in Fig 1. 

Indieations for surgery included rest pain, ulceration, and 
gangrene, and surgery was performed for limb salvage. Preoper- 
ative arteriography was performed on all patients and classified 
accord:ng to the number of runoff vessels, two to three being 
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termed “goad” and one or an isolated popliteal segment being 
termed "'poo-."'* Also, a numerical score from 1 to 4 was zssigned 
. to each popliteal artery end each outflow vessel as described by 
Mortonet al. * The score indicates decreasing degrees of disease, 0 
indicatmg cemplete occlasior and 4 indicating no significant 
obstruc-ion. Grades 1, 2, and 3 represent a score of 12 to 16, 7 to 11, 
and J so 6, respectively and represent increasing severity of 
disease. The distribution cf arteriograms graded by both methods 
is shews in Table 1. 

Wher reconstruction was possible, a femoral-popliteal bypass 
with re-ersed saphenous vein was the procedure of choice. The 
dista! anastomosis was situated by choice below the knee and on 
occassor the anastomosis was to an isolated popliteal artery 
«ggmen.. In patients with total popliteal artery occlusion, bypass 
to a distal tibial vessel was performed. If an adequate saphenous 
vein wa not available, a composite graft of 6 mm velour Dacron 
and veir was ised, and when no vein was available a Dacren graft 
was used (Fig 2). Patients jucged to be nonreconstructable had 
lumbar sympzthectomy, amputation, or peripheral nerve crush” as 
indicate, ane are not includec. A small number of patients who 
had ®ecnstructable lesions had primary lumbar sympathectomy. 
These patients had rest pain without gangrene or skin ulceration, 
and reconstruction was deemec to have a low prospect of success. 
These patients are also not included. Associated diseases, particu- 
larly ef he cardiovascular system, were frequently encountered 
(Table 2_ 

Statusof patient, limb, and graft were evaluated in hospital and 
office visits, which included physical examination, noninvasive 
studies, and zrteriography. Data on the sex, age, presence of 
diabetes, arteriographie runoff, and the type of bypass procedure 
used wer» entered into a computer. The influence of these factors 
alone ard in eombinatior on patency, limb survival, patient 
survival, and patient palliation rates were studied by the life table 
method zs described by Stokes and co-workers.” Patient palliation 
as deseri»ed by Martin and Foster’ was calculated by induding 
graft closure er death of the patient as a failure. The resultant 
multivarmte aaalysis often divided the patients into small groups. 
Where -pprooriate, tests of statistical significance were 
performed. These were based on Pearson x^ Test of Assoeiatien 
with Yate’s Correction for Continuity. The use of this nonpara- 
metric statistical test is appropriate because of the relatively small 
sample size on which this study is based. 


RESULTS 
Patency 


At three tc five years patency for all 79 procedures was 
48%. In 5 patients no suitable popliteal artery was avail- 
able and a tibial bypass was performed (Fig 3). The initial 
failure rzte o^ almost 509» in this group is high and reflects 
an overly enthusiastic attempt to salvage limbs that saould 
have been amputated. In retrospect, in four of the six 
immedia. e failures the tibial vessels were too diseased to 
support = bypass. Arteriograms obtained from two other 
patients just prior to graft closure at one and two years 
showed progressive stencsis in multiple areas of the graft 
itself. 

Sixtr-bur femoral-popliteal grafts were inserted for 
limb salvage: 4& saphenous vein grafts, nine composite 
grafts of Dacron and saphenous vein, and seven Decron 
grafts. Pztency rates for the composite grafts were similar 
initially co the vein grafts but long term cumulative 
patency was reduced to approximately 50% (Fig 3). In 
contrast, patency with tne Dacron prostheses was very 
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poor with five of seven grafts failing within the first year. 
The overall cumulative patency rate of the 48 saphenous 
vein femoral-popliteal grafts was 94% at one month and 
67% at two to five years (Fig 3). 

The influence of sex, age, diabetes, and runoff on 
patency was evaluated by the life table method (Table 3). 
Male patients had a superior patency rate (75% vs 53%) at 
five years. Age had little overall effect. Diabetes had an 
adverse effect on patency. Patients with poor runoff had a 
patency rate 20% less than those with good runoff (Fig 4). 
These differences were not statistically significant. 

The effect of sex, runoff, and diabetes were further 
evaluated by combining these characteristics. All male and 
female patients with good runoff had excellent long term 
patency (Fig 5). However, the small group of female 
patients with poor runoff had a very discouraging long 
term result (38%). The small group of nondiabetic patients 
with good runoff had superior patency, 88% at five years 
(Fig 6). 


Patient Survival 


Overall patient survival was 94% at one month, 68% at 
two years, and 47% at five years. Five patients died within 
a month of surgery (6%). Three of these five were more 
than 80 years of age. 

The type of procedure carried out had no overall effect 
on survival. Patients with tibial bypass grafts lived as long 
as those with femoral-popliteal grafts. 

The effect of age, sex, diabetes mellitus, runoff, and the 
combination of these was evaluated (Table 4). Survival of 
patients in the sixth and seventh decade was 76% and 38% 
respectively at five years. Women had poorer long term 
survival rates than men (62% vs 22% at five years, 
P < .005). However, women were on the average older than 
men when ‘hey underwent surgery. 

Analysis of runoff both by the number of patent vessels 
and the numerical technique of Morton et al showed that 
patients with poor runoff had poorer survival than those 
with good runoff (Table 4), although this difference was 
not statistically significant (P < .10) The adverse 
influence of poor runoff was related to patient age because 
most patients with poor runoff were more than 70 years of 
age while most patients with good runoff were younger 
than 70. 

Diabetes mellitus had a statistically significant adverse 
effect on survival (P < .05) at four years. The nondiabetics 
had a 60% ecamulative survival rate, whereas the diabetics 
had a 45% survival rate (Table 4). Only 22% of diabetics 
with poor runoff were alive at four years (Fig 7). The age 
of patients seems important because groups of patients 
such as women, those with poor runoff, and diabeties were 
older. However, the adverse effect of diabetes was noted in 
all age groups. 


Limb Survival 


Overall limb survival was 83% at one month, 70% at one 
year, and 60% at five years (Fig 8). In general, limb salvage 
paralleled and was slightly better than patency. Of 44 
limbs with patent grafts, 41 were salvaged. Three were lost 
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40-49 50-59 60-69 


AGE 


Fig 1.—Distribution of age and sex among 73 patients undergoing 
limb salvage procedures. 


70-79 80-89 


Combined Score" 
Grade 1—10 


Grade 2—20 
Grade 3—18 
Tibial Runoff“ 
Good 16 
Poor 32 





Table 3.—Effect of Sex, Runoff, Age & Diabetes on 
Cumulative Patency Rates 









Cumulative Patency Rates, % 









Factor 2 yr 










Sex 
Male 86 75 75 
Female 60 53 53 
Runoff 
Good 81 81 81 
Poor 76 62 62 
Age 
60-69 72 66 66 






70-79 82 75 75 
Diabetes 

Yes 74 60 60 

No 83 77 75 


because of sepsis or extensive tissue loss. Of 35 limbs with 
occluded grafts, 25 were amputated. Ten limbs survived 
despite graft occlusion. Limb salvage was better in the 
femoral-popliteal vein graft group since patency was 
highest with this procedure. 





*"Palliation" 


"Palliation" has been defined by Martin anc Foster! as 
the chance of survival with a functioning limk at a given 
time after surgery. This analysis shows the cumulative 
effect of death and graft closure. Taking all 73 patients 
into consideration, the probability of being palliated was 
59% at one year and only 37% at 4 years. 
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FEMORAL-POPLITEAL GRAFT- 64 FEMORAL-TIBIAL GRAFT-15 
Fig 2.—Operations for salvage (1972 to 1974), total no. 79. 






Table 2.—Associated Conditions in Patients Undergoing 
Bypass Procedures 















Table 4.—Effect of Age Runoff, Sex, and Diabetes or 
Patient Survival 






Cumulative Survival, No. of Patients 









Factcr 2 yr 








Sex 
Maie 84 70 €2 
Female 83 65 22 
Runcff 
Good 100 87 57 





Poor 75 67 36 
Age 

60-69 100 80 76 

70-79 75 67 38 
Diabetes 

Yes 82 60 45 

No 84 84 50 


COMMENT 


Few advances have been made in the technical manage- 
ment of femoral-popliteal and tibial reconstructions curing 
the last decade. Current interest seems to be focused on 
two areas the development of a reliable small caliber 
prosthesis and refinement of the indications for surgery. 

The need for a prosthesis is evident. In the presenee of a 
suitable saphenous vein, successful reconstructions are 
possible even in the most unfavorable circumstances. 
Bypass grafts to isolated popliteal segments,'* to diseased 
popliteal vessels with minimal runoff,” and to dista! tibial 
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Fig 3.—Cumulative patency of 79 lower 
extremity bypass procedures. 


Fig 4.—Cumulative patency in patients 
undergoing femoral-popliteal reconstruc- 


tion with good runoff and poor runoff. 


Fig 5.—Cumulative patency as influenced 
by sex and runoff. 
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Fig 6.—Cumulative patency as influenced 
by diabetes and runoff. 
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Fig 7.—Patient survival as influenced by 
diabetes and runoff. | 


Fig 8.—Life table analysis of graft patency, 
limb survival, and patient survival in 73 
patients undergoing salvage procedures. 
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vesscis*'-*5 are familiar. Hewever, when a portion or all of 
the zraft is composed of prosthetic material, results are 
less satisfactory. Composite and Dacron grafts in eur 
series vere necessary in one fourth of the femoralpepliteal 
recocns-cruct ons. Reduced patency rates with these 
comoremise procedures are comparable to the experience 
of o-hers.!*-9?* 

Tkis review attempts to shed some light on the second 
area. of interest, namely refinement of the indications for 
surgery. The decision to attempt reconstruction cf a 
seve-el» diseased vessel in zn elderly patient with a serious 
systeme illness in the presence of tissue loss requires a 


' senstiwe weighing of many factors. First, is the graft 


likel7 t» remain patent? Second, will the limb be salvaged? 
Third. what is the patient's life expectancy? We have tried, 
as have others, to separate out the effects of age, sex, 
runot, and diabetes on graft patency, limb salvage, and 
patie&t-survival. 

Inens series the patient's limb was threatened by severe 
ischemia; claudication was not an indication for surgery. 
The mfmence of severe ischemic symptoms on patency is 
controversial; some authors find less satisfactory results in 
patiects with more severe disease'^'*^ while others do 
net. We believe that a five-year patency of 67% for 
saphenaus wein grafts to the popliteal artery is quite 
accepta»le when undertakirg salvage procedures. 

On» night predict intuitively that “poor runoff" as 
judge: by preoperative arteriograms would have an 
adverse effect on patency. This has been noted by 
some-*^ 12.391 but denied by others.? 5.59.14. 19.32 We fcund a 
20% renee in patency between grafts in the gocd and 
poor Tuaoff »ategories, but this difference did not reach 
statis3cal] s gnificance. Unfortunately, the method of 
gradiae arteriograms may not reflect the true hemody- 
namic status-of the runoff bed. One large tibial vessel may 
be graded as poor, but may accept larger quantities of 
bleod fhan several diseased vessels that are judged to be 
good. Eren intraoperative flow studies that reflect the 
status cf the runoff and are predictive of early graft 
patensy do not predict leng term patency. 

Diaszeses had an adverse effect on patency in our series. 
This experierce, while noted by some authors, is rot 
univemaly shared./*/*? Sex also affected pateney. 
Highe- patency rates are noted in men, a finding 
supported by Ramsburgh et al.* Of special interest were 
the resaEs in a small group of women with poor arzer:al 
runoff Only 33% of these bypass procedures were success- 
ful. Ther= may be severa! reasons for this. First, the veins 
may hav» been of poorer quzlity. Second, the vessels may 
have beea smaller and more diseased, and therefore, more 
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susceptibb to technieal mishaps. If these results are 
confirmed by others, it may be possible to predict that this 
group has a high risk of graft closure. In general, as one 
reviews the overall patency figures, it is difficult to predict 
for a givea patient whether a graft will be successful. The 
presence ef certain factors such as diabetes, small vessel 
disease, and a poor vein may be additive and may help the 
surgeon dscide whether or not to attempt reconstruction. 

The rat2 of limb salvage paralleled the graft patency 
figures, aEhough a few patients lost their limbs despite 
patent grafts. This usually results from an aggressive 
attitude taat encourages arterial reconstruction despite 
advanced sepsis or tissue loss. But, in general, loss of the 
graft meant loss of limb. Even here, however, there are 
exceptions for in ten patients with occluded grafts the 
limb survi-ed. It has been a common experience that ulcers 
and ampufations may remain healed despite delayed graft 
failure. 

Another important consideration is the life expectancy 
of the patent. Our overall figures showed that approxi- 
mately one half our patients were dead within five years of 
surgery. ^he advanced nature of arteriosclerosis in 
patients with threatened limbs has been pointed out by 
others. 13 DeWeese and Rob? reported a five-year 
mortality cf 48% and Couch et al? a seven-year mortality 
of 65%. DeWeese and Rob found that when gangrene is 
establishec. only 24% of the patients are alive at five years. 
Of 28 patients who underwent surgery for intractable pain 
or necrotic lesions, Stoney and associates’? found only 26% 
living one ~ear later with a patent graft and a viable pain 
free extreraity. 

As with he patency data, survival was affected by sex, 
age, and es»ecially diabetes. However, while the overall life 
expectaney was reduced in our patients compared with 
standard li-e tables,” this fact often played a limited role 
in decision making, because patients of any age prefer a 
viable limb to a prosthesis for their remaining days. 

Many stadies, including this one, have shown that 
acceptable patency and salvage rates are possible if a 
saphenous “ein is present, despite unfavorable anatomic 
conditions. We believe that individual decisions regarding 
the likelihcod of successful reconstructions and patient 
survival sheuld take into account such factors as age, sex, 
diabetes, and arteriographic findings. Unfavorable condi- 
tions may convince some surgeons that primary amputa- 
tion is an aeceptable method of rehabilitation. However, 
when possiHe, bypass surgery can be expected to provide 
long term palliation for many patients. 


Arthur Eickl»ff provided computer analysis of the data and Dr Richard 
Brief provided he statistical analysis. 
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Discussion 


JOHN A. MANNICK, MD, Boston: I too had the privilege of 
examining the manuscript by Dr O'Donnell and his co-authors, and 
I too find myself in substantial agreement with what they have to 
say. I am somewhat more enthusiastic than they and Dr Darling 
are about the tibial vessel vein graft. 

Our own experience with this type of graft, reported about four 
years ago, indicates that the five-year patency rate is around 63%. 
I believe that this procedure certainly can be offered with 
expectation of a reasonable rate of success to individuals in danger 
of major amputation. 

Isolated popliteal artery segment grafts, presumably angiogra- 
phieally representing a group with very poor run-off have a very 
similar five-year patency rate, again around 659. That is 
substantially lower than all other femoropoplitea! vein grafts 
performed in our own hands for limb salvage. The latter grafts 
show a five-year patency rate of 72%, as Dr O'Donnell 
mentioned. 

I would like to make the point, that while run-off may have some 
effect on long-term patency of these vein grafts, what seems to be 
much more important in determining patency is the quality of the 
vein itself. If the vein is thick-walled, if it has segments that 
require excision, if it has other abnormalities, then the five-year 
patency rate suffers. 

With respect to palliation, I would agree with Dr Darling, that 
an elderly individual in danger of major amputation thinks that he 
is palliated if he walks around on a pain-free limb for several 
months to several years to the natural end of his life. 

WILLIAM M. ABBOTT, MD, Boston: I also arise to comment about 
the importance of this study, because I think that this, and several 
before it, are putting a very important subject—the failure of 
femoral artery reconstructions, into a great deal cf perspective. 
Further I think that this perspective can be interpreted in two 
ways. Both of the previous discussors have, in essence, adopted the 
philosophy that an aggressive approach in most instances is still 
warranted. On the other hand, many surgeons Lave begun to 
interpret these results as being less than favorable and have 
adopted a more conservative approach. So I think that data such as 
that which we have just heard are very important as we begin to 
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learn more about the whole area. 

One of the important things we have observed is that if one 
analyzes patency data by the life table method, which fortunately 
most vascular surgeons have started to do, it becomes apparent 
that perhaps the loss of patency is far more complex than has 
traditionally been presumed. We have looked again at the curve of 
the venous autograft data from Drs Linton and Darling's series, 
and have found that there are at least two, if not three, compo- 
nents cr slopes to this curve; a finding that suggests that there are 
at least several different biological processes going on. 

Stimulated by this finding, we looked at this in other ways, and 
now have begun to identify, with fairly conclusive evidence, that 
although atherosclerotic disease progression is certainly 2 factor, 
it probably is mainly a late effect, that is from 18 to 24 pestoper- 
ative months onward. However, in the intermediate and early 
time periods there are other factors at work and some of these we 
can perhaps control. There are adverse graft changes, for example, 
in the two-week to two-year period related to such things as 
intimal hyperplasia in venous grafts, or fibrosis and scarring 
around Dacron. These may surely be preventable. Dr O'Donnell 
has showed that there was a definite early time period, that is, up 
to about two weeks. We have shown that patency losses in this 
period are mainly due to adverse hemodynamic balances between 
anatomic and graft related factors. Local anatomy, of course, we 
have ro immediate control over. But it is clear there are definitely 
important properties of the graft itself having to do with the 
relative thromboresistance of the flow surface and the mechanical 
properties of the wall such as elasticity and compliance. If these 
can be favorably controlled giving us better results a more 
optimistic philosophy within our growing perspective could be 
adopted and would be fully justified. 

I think that the merit of this approach is illustrated by 
preliminary data from our own laboratory comparing the biome- 
chanical wall properties of elasticity and compliance with patency 
in a controlled small arterial reconstruction model. In standard 
vein grafts there was an excellent compliance and an early 
patency at two weeks of 83%. Dacron grafts were a less cempliant 
graft material and only 64% remained patent at twe weeks. 
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Expamded pdytetrafluoroethylene was both the stiffest material 
we keve evaluated and had the lowest early patency rate of 
32%. 

So I think that efforts in this regard to better understand the 
graft materizls themselves as well as the patient population as Dr 
CO'Dosm- ll has done, are going to be rewarding in the future. 

Freres S. Eay. MD, Portland, ME: I would like to show a clinical 
case thax illustrates and emphasizes one or two important points in 
this wer- difficult area of limb salvage. 

We would agree with Dr O Donnell that most of this type of 
surgery is performed today for limb salvage. At least in cur area 
we de very few for claudication. This patient was referred tc our 

office fer biateral above knee amputations. She had been 
* bedriden fer approximately four months and reconstructive 
surgery was not recommended previously because of extremely 
poor mn-off vessels and the absence of saphenous veins. Therefore 
She rpeesen-s a familiar problem, a patient with extensive 
iseher-ic disease, extremely poor run-off (posterior tibia. vessel 
only) 2nd sapaenous veins that have been previously stripped. 

‘She as»derwent bilateral femoral posterior tibial bypass grafts 
using*th- expanded Teflon prosthetic. The patient was completely 
rehab itated and two and a half months later all gangrenous areas 
were *5mpletely healed. 

We »resent this case to emphasize one or two points that I 
believ- are stll very importan-. First one can reverse extensive 
gangren- with tibial reconstruction. Secondly, there appears te be 
some premise in the use of prosthetic grafts in small vessel 
reeonstractior. I might add that one bypass graft occluded about 
two menchs postoperatively but the gangrenous process did not 
returr amd the patient has no rest pain. This demonstrates the last 
point ` would like to make. Once the gangrenous process is tealed, 
even F taese grafts do occlude, the leg may not break down and 
most «ten one can still salvage the limb. 

R. FopznT Tyson MD, Philadelphia: Our basic statistics are very 
simila~te the enes that you have already seen. Our success rate in 
long term salvage involving small vessels is still around 63%. In our 
followaap peried of up to nine years the late mortality has been 
30%. 

We awen't naa much suecess with prosthetics in this area. In 
our or&iral report there were about seven prosthetics involvec in 
one wer er another. Three of those were total prosthetics They 
were mmee of woven Daeren. We had one success with this for 
three pears, ard the patient died of a myocardial infarction. The 
other pro-thet»s were composites, and I think the longest of zhe 
composites maw have run fer about one or two years. 

We bel=ved that salvage in these people, even if they are only 
expected +o live two or three years, is worthwhile. We are no: sure, 
however, aow poor an extremity should be in this procedure. It is 
tragic sert wo er three months to pass and finally have the lssicns 
heal arc only te have the graft fail. Because of the bad effec-s tais 
has on apatien: it is hard to evaluate the worth of attempting the 
salvage. 

'Ther=is little question in my mind that people of almost all ages 
with man- infirmities will telerate a below-knee amputation very 


` Arch Surg—Vol 112, Nov 1977 


aaa a a Te CN I ERR 
"WAR k^ 1 VT QUT ee aa ee MY) eam et et I E 


well and ezn be rehabilitated. There is also little question in my 
mind that n some of our efforts to salvage an extremity we have 
lost a knee joint. I am not quite sure how to quantify this, but I 
would guess it would be somewhere in the neighborhood of 1%. 
There are many aspects to this and we still have a number of 
questions that need to be answered. 

PRESIDENT CONNOLLY: Dr O'Donnell, if you are willing to close, I 
would like 3% ask you one question. You and all of the discussants 
indicated tne advantage of the saphenous vein over prosthetic 
material, bat no one mentioned the use of the cephalic vein when 
the sapheneus vein isn't available. Last year before this Society we 
heard a pa»er recommending the use of the cephalic vein as a 
substitute when the saphenous was not available. Would you 
comment om this alternative? 

JosePH £. O'DoNNELL, MD, Newark: May I thank all the 
discussants for their remarks. We agree with Dr Darling that 
primary amputation is usually reserved for the very poor-risk 
patient wit» severely diseased arteries. Because some patients in 
this category experienced poor results after bypass surgery we 
wonder whether salvage surgery was justified for them. By and 
large, we dc have an attitude of conservatism and attempt to save 
most extremities rather than perform primary amputations. 

Dr Manni-k is more enthusiastic about the distal tibial bypasses 
than we may have seemed from the presentation. I should 
emphasize hat relatively speaking our experience has been 
limited. It is possible that a number of the earlier grafts shouldn't 
have been one. I am sure we will continue to do distal tibial 
bypass and aspire to the results of Dr Tyson and others. 

Dr Manniek also pointed to what he called his "problem" veins. 
Our series included not only saphenous vein bypass grafts but 
Dacron and composite grafts as well—clearly a "compromise." In 
these cases eur results were similar to those Dr Mannick described 
with his prolem veins. The fact that female patients did poorly in 
our experiemee may be related to more problem veins and smaller 
arteries in tsese patients. 

Dr Abbott noted that analysis of results should be multifacto- 
rial, that we should get away from reporting just patency data. We 
have tried to look at some of the factors, and although our numbers 
are small, I think we see some trends. 

Dr Ray presented a very difficult case with a wonderful result. 
The questiomof what you do when a suitable saphenous vein is not 
available is a continuing problem. It is a problem that does affect 
results as you saw from our presentation. We have no clear 
solution as y^t. 

In answer 0 Dr Connolly, I have used the cephalic vein. It works 
out very well after it is implanted, but it is thin and doesn't stand 
up well to su-ures. 

Finally, Dr Tyson emphasized that we should make an effort to 
salvage all extremities even those in poor condition, but he noted 
that one may invest three or four months of the patient's time and 
come up empty at the end. 

We hoped the analysis of our cases would provide some insight 
into the characteristics of the patients operated on for salvage and 
would allow some judgment as to the long-term results. 


Limb Salvage—O'Donnell et al 1363 


LÀ cte 









e AM wS M 


"pn 


é x a < : 
at alu 3X 


oe VA ‘ "rl | 
2.. AC Ee a. Sra t 























pe taken. but Keri, 
Y eptibility results a, 


sceptible orga Nig bla; 


pe 9^. Other antibio, $ fo, So. 
tnat the Causari, lho, "h, 
M €o 























An initial loading dose of 1 to 2 Gm. 

of Keflin may be given regardless 
of the patient's renal status. 

Patients with impaired renal 
function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 

in excessive serum 
concentrations. 


P AEN In the immunosuppressed 7fhtient. 
Aud usual clinical signs and symptoms 

of infection may be missinc or 

not clear. Hence, diagnosissand 

initiation of proper therapy 

become most urgent. 


Keflin may be administered 

I.V. or I.P. in dosages as 

high as 12 Gm per day 
(in life-threatening 
infections). 


Mean serum concentrations 


100 after .V. administration of Keflin 






eee | Gm i 
80 am 2 Gm t 


Data on file at 
Eli Lilly end Company 







60 


JAF = 

* 

"E | 
z 


E 





*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 
nonpenicillinase-producing), group A 


PR Si a a is UB 
à 


Cel 
v 





vts : hi 15 30 45 60. 90 120 
; beta-hemolytic streptococci, Escherichia 5 
N coli, Proteus mirabilis, and Klebsiella. Time (Minutes) 
| T Adrrinistered to six patients by rapid I. V. infusion. Please see opposite page for — 
t Adrrinistered to ten patients over a thirty-minute period. summary of prescribing information. 


E PSO Te 
a, À- 
— 

2 


$ 
$ 


v 
t 
r 
, 
b 
i 
B 


y rw c7 


In serious skim and soft-tissue infections * 
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As you know, skin and soft-tissue infectons* including 
peritonitis, may progress with alarming rapdity in patients 
with impaired host defenses. .even to the point of becoming 
irreversible. Keflin can often be useful befcre the infection 
becomes irreversible...exactly when it is most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-pos tve and gram- 
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and soft-tissue infections* Therefore, wne7 you suspect that 
the oathogen involved is one of the susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections * vou may begin therapy with Keflin even while 
results of susceptibility studies are pencing ..and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced rana function. 

Keflin should be given cautiously to pen ccillin-sensitive 
patients. 

Itis contraindicated in persons who Fave shown hyper- 
Sensitivity to cephalosporin antibiotics. 
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susceptible strains of the designated micro- 
organisms in the diseases listed below: 
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peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing), 
group A beta-hemolytic streptococci 
Escherichia coli, Proteus mirabilis, and 
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Bone and joint infections caused by 
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Contraindication: Previous hypersensitivity 
to cephalosporins. 
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There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs 
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should receive antibiotics cautiously and 
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Usage in Pregnancy — Safety for use during 
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Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs 
discontinue the drug and treat the patient with 
usual agents. 

Although alteration in kidney function IS 
rare, evaluation of renal status is recom- 
mended. Patients with impaired rena! func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine nas 
been observed with some tests but not with 
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Adverse Reactions: Maculopapular rash. 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
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a positive direct Coombs test have been 
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Transmetatarsal Amputation 


David J. Effeney, MB, BS, FRACS; Robert C. Lim, MD; William P. Schecter, MD 


* We have reviewed the records of 25 patients who underwent 
a transmetatarsal amputation at San Francisco General Hospital. 
The average patient age was 63 years old. Twelve of the patients 
were diabetic, while transmetatarsal amputations were per- 
formed in eleven with simple arteriosclerosis. Two patients 
underwent amputations for either trauma or nonhealing ulcer. 
Thirteen of the patients healed their amputation, and twelve of 
these became ambulatory. Eleven required higher amputation, 
because of nonhealing due to infection in seven and progressive 
ischemia in four. One patient died on the first postoperative day 
of pneumonia. The failure group was younger, contained more 
diabetics, and had a higher incidence of infection. The operative 
procedure of transmetatarsal amputation is described. We 
believe that patients with distal gangrene without spreading 
infection should be considered for transmetatarsal amputation, 
reserving initial below-knee amputation for those with greater 
involvement of the foot. 

(Arch Surg 112:1366-1370, 1977) 


he classic indications for amputation have varied little 
since the dawn of history; thus, at times, the only 
treatment for trauma, infection, tumor, or ischemia is 
removal of the limb. With the progressive aging of our 
eivilian populations and a concomitant increase in arterial 
diseases, 9096 of all amputations today are carried out for 
ischemie or infective gangrene.' The.aims of amputation, 
to remove dead tissue, relieve pain, obtain healing, and 
rehabilitate the patient to walking,’ must be kept in mind 
when selecting the level of amputation. In all decisions, the 
more predictable healing of proximal amputation must be 
weighed against the rehabilitation advantages of a distally 
removed stump. The optimal level of amputation has been 
lowered in recent years from above-knee to the below-knee 
level'*5; however, in a small group of patients with distal 
gangrene, a transmetatarsal amputation may be applic- 
able 
Transmetatarsal amputation (TMA), first described in 
1855 by Bernard and Heute,’ has found little favor in the 
recent literature and has had limited acceptance and use. A 
1949 report by McKittrick et al described an approach to 
the management of distal gangrene in diabeties with 
combined antibiotic and surgical therapy. Two thirds of 
their patients were considered to have satisfactory results. 
Many reports have appeared since then, the largest being 
the collected series of Wheelock,’ in which transmetatarsal 
amputations were studied. Sixty-three percent of these 
patients had healed amputation stumps two years after 
operation. Schwindt et al* recently reported 92 transmeta- 


Accepted for publication July 5, 1977. 

From the Department of Surgery, University of California at San 
Francisco General Hospital. 

Read before the 25th scientific meeting of the International Cardiovas- 
cular Society, Rochester, NY, June 16, 1977. 

Reprint requests to Department of Surgery, San Frarcisco General 
Hospital, 1001 Potrero Ave, San Francisco, CA 94110 (Dr Ef'eney). 





1366 Arch Surg—Vol 112, Nov 1977 


tarsal amputations performed on patients for gangrene or 
infective processes of the toes. They found the transmeta- 
tarsal amputation to be more successful in diabetics, 
although the healing time was prolonged. If successful, this 
level of amputation provides the patient with a functional, 
weight-bearing stump without the need for a prosthesis. 


SUBJECTS AND METHODS 07 


Twenty-five patients who had undergone a transmetatarsal 
amputation between January 1970 and June 1976 were included in 
the study. The hospital inpatient and clinical records were exam- 
ined and private files were consulted as appropriate. All patients 
were evaluated according to a fixed protocol for diabetes, periph- 
eral pulse status, preexisting infection, trophie changes, andepain. 
The status of previous amputation, sympathectomy, or reconstruc- 
tive vascular surgery was noted. All patients were treated conser- 
vatively for a period of time ranging from days to weeks prior to 
the amputation. The usual indications for transmetatarsal ampu- 
tation of gangrene of one or more toes, with or without soft tissue 
infection or osteomyelitis, were in general observed. On a few 
occasions, however, patients with a small area of gangrenous 
extension on the dorsum of the foot were treated by transmeta- 
tarsal amputation. Those patients with progressive gangrene or 
uncontrolled infection where there was considerable extension of 
disease into the foot were recommended for higher amputation. 


Surgical Technique 


Preoperative.—The value of transmetatarsal amputation is predi- 
cated on the goal of creating an amputation stump that allows for 
the normal weight-bearing by the leg. Patient selection is of the 
utmost importance, with careful adherence to the indications, 
critical assessment of the circulation to the foot, and appropriate 
preoperative treatment. Two to three weeks of intensive hospital 
care may be necessary to control infection. The therapeutic 
regimen employed during this time includes strict bedrest, local 
management of the infection and gangrene, including, if neces- 
sary incision and drainage of localized pus, and systemic antibiotic 
therapy. The leg is not shaved, but is washed with antiseptic soap 
during the 72 hours preceding TMA. 

Operative.—Regional or general anesthesia may be used. The 
patient should be positioned supine on the operating table. The 
entire lower leg is prepared aseptically, the foot being prepared 
last. The preparation and initial draping should always leave the 
leg exposed, so that, if findings at operation prove a higher 
amputation essential, one can proceed more proximally. Tubular 
stockinette is used to drape the extremity. No tourniquet is used. 
An assistant holds the toes to prevent contamination of other 
members of the operating team. When the specimen has been 
removed, that assistant must regown and reglove. 

The skin incision should be outlined to create a generous plantar 
flap. This flap can be trimmed later should it be too long. The 
dorsal part of the incision should be made in a transverse direction 
at the level of the proximal metatarsus, just beyond the heads, and 
carried to bone (Fig 1). No dorsal flap is created. The incision 
extends from the midpoint on the medial aspect to midpoint on the 
lateral side of the forefoot and is continued distally along that line. 
On the plantar surface the incision is continued just proximal to 
the metatarsophalangeal crease, from medial to lateral, down to 


Transmetatarsal Amputation—Effeney et al 


ETUR ETT M m "SR, PT a e E 
f i i ae yeh a iF) £o op a pa a E AES 4 


er rara ho ENTE CNGLECWNERSON INE CCTHUSEN CS ee ORT oe TUS 
~~. 4 SP yb A a f i . AM 2 eae RUD a [E i CRAI 1. 20.7 
å g =, 6 A i . m e J T c e. d ^ ^L P 





the bene. The metatarsals are divided by bone cutters end the 
tendens are pulled down and transected sharply as high as possisle 


(Fig 2 and 3). The bony ends are carefully rounded smooth wita a 
fine dowble-action rongeur (Fig 4). Meticulous hemostasis is 
obtainec. 

The tissue must be hancled with great care, without the use of 


tissue ferceps, and dissection is carried out using sharp technique. 


The plaatar skin flap sheuld be trimmed, and any remainmg 
tendons or muscular structures removed. The volar plates that are 
avascular are excised (Fig 5). The skin is closed with accurate 
approximation without tension, using fine interrupted moncfia- 
ment ny»on or stainless steel wire sutures (Fig 6). The dog ears are 
not exised, as they atrophy and they may provide important bieod 
supply © the flap. Drainage cf the wound is not required. The 


. wound i- dressed with gauze and fluffs. The amputation sump is 


thén immobilized with a light plaster cast or splint carried to the 
upper calf level. | 

Postoperative.—The patient s supported in bed in a nevtral 
pesition-and the pressure points protected. The wound is inspezsed 
ten day: postoperatively. Half of the sutures are removed when 
epithel@zation of the wound appears intact, and the remainmg 
half, gv» to four days later. Mobilization is then commenced, but 
full wezxht-bearing is net permitted for four to six weeks. 
Antibiotic therapy is continued through the perioperat ve and 
early pestoperative period. 

Following transmetatarsal amputation, the progress of rehabil- 
itation s usually uncomplicated when healing is assured. No 
prosthesis is required. However, the insertion of a toe Floe« to 
prevent buckling of the toe of the shoe, and a steel shank in -he 
sole of tae shoe are advised to prevent excessive dorsiflex on and 


give sprng to the step. 
RESULTS 


Twerty-three patients underwent transmetatarsal am- 
putation for ischemic or infective gangrene. Twelve of 
these patients were diabetiz, while 11 patients had simple 
arteriosclerosis. A 68-year-old man underwent a contami- 
nated traumatic amputatien of the toes converted tc a 
TMA, and a 35-year-old man underwent TMA bor 
nonheaing ulcer following a burn. One patient diec of 
pneumenia on the first postoperative day. Thirteen 
patients healed their amputation, while 11 required further 
amputation, initially below the knee. A 46-year-old d-abz-ic 
patient who had refused below-knee amputation was 
treated initially with TMA, which failed. He subsequen-1ly 
underwent above-knee amputation. 

The pertinent clinica! information at the time of opera- 
tion is summarized in Tables 1 and 2. Table 3 lists tne 
indication for operation in each group, and Table 4 summa- 


rizes tke outcome anc follow-up of the patients. The 


patients in the successful group were hospitalized an 
average of 37 days (range, 18 to 65) Those achieving 
primary healing were discharged earlier, averagmg 34 
days pestoperatively (range, 18 to 65), than those patients 
whose wounds healed bw second intention, whose hospi-al 
stay aweraged 43 days (renge, 22 to 60). Those whese 
amputations failed had a significantly longer hospical 
course ef 51 days (range, 21 to 120). 


COMMENT 


The everall success rate cf 54% in our series is cecmpzr- 
able wih other published series.*'' A higher failure rate 
was noed in diabetics who underwent transmetetarsal 
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amputation. This is in agreement with the reports of 
Haimovici’ and Bradham et al,” and differs from the equal 
success rate reported by Warren et al"' and the higher rate 
of success in diabetics in the report of Schwindt et al.* 
Diabetes was meticulously controlled in all the patients in 
the current series. 

The failure group was notably younger and had under- 
gone more attempts to improve the blood supply of the 
limb by vascular reconstruction and sympathectomy. They 
had undergone more contralateral below-knee amputa- 
tions, altheugh the number of previous digital amputations 
was the same in the healed and failed group. The pulse 
status of the groups confirmed that, although the absence 
of a dista! pulse does not preclude a successful result, the 
presence cf a pedal pulse is a favorable prognostie sign. 
None of the patients with palpable pedal pulses failed to 
heal their TMA wound. 

In the sew instances in which we have used Doppler 
blood flow assessment, ankle blood pressure measurements 
in excess of 50% of the brachial systolic pressure were 
associated with a good result. Baker and Barnes'* reported 
on 57 patents with toe or metatarsal amputations who 
were assessed in this way. None of the amputations healed 
if the ankle blood pressure was less than 60 mm Hg. Verta 
and associates,” on the other hand, obtained healing of 
transmetazarsal amputations with an ankle blood pressure 
as low as 40 mm Hg. They state, however, that attempted 
salvage of the foot may be futile if the ankle blood pressure 
is less than 35 mm Hg. Jamieson and Hill point out that 
a trial of TMA may be the only investigation that will 
indicate that healing will occur, especially in patients with 
a gradient from the ankle to the forefoot in whom the 
ankle blood pressure would not be a good predictor of local 
ischemia. 

The maor limiting factor of transmetatarsal amputa- 
tion is irfection. It is often difficult to differentiate 
clinically between infection and ischemia, and usually the 
two coexis-. We have ascribed the failure of TMA predom- 
inantly to schemia in four patients, and infection in seven. 
We believe that spreading cellulitis or infection in tendon 
sheaths must be adequately controlled and treated, if 
necessary by open drainage and antibioties prior to 
surgery.*' Failure to control infection is an absolute 
contraindi-ation to transmetatarsal amputation. Preopera- 
tive and postoperative antibioties cover should be given. 
The antibisties should be based on culture and sensitivity 
and shoule be initiated a minimum of one to two days 
preoperatively. 

In the past, amputations have been delegated to the 
more junier members of a surgical team.' There can be no 
logic in the continuance of the practice of using amputa- 
tion surgery as a surgical “proving ground,’ when the 
operative echnique of transmetatarsal amputation is so 
critical to the success of the surgery. The first formal 
descriptior* was followed by that of McKittrick et al," and 
others*'* subsequently reported on modifications of the 
technique. Proper preparation of the patient and gentle 
handling ef the tissue with a “no-touch” technique will 
achieve a well-healed stump in appropriate cases. 

We do rot use drains as a matter of policy and do not 


Transmetatarsal Amputation—Effeney et al 1367 


SUC T2. NL | r Y W > - = 
ye Peer ae 








{ 


ad 
$i 
ol 
* R 
y 


a BAQ LS J Y jsd 
"Ww . "vr 
eee we eel etu $ 


N 


» ^, - Hage . ^ 
Pl me OR a PA TF 
Jah A dis X C Ad oy 


o 


iade veio 





Fig 1.—Line of skin incision: incision is carried down to bone. Fig 2.—Metatarsals are divided at their necks. 





Fig 3.—Tendons are drawn down and transected as high as Fig 4.—Divided bony ends are rounded using fine rongeurs. 
possible, and allowed to retract. 


Fig 5.—Flap is trimmed and volar plates excised. 


Fig 6.—3kin is approximated without tension. No drains are 
used. 
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Table 1.—Patient Status at Operation 










Healed TMA* Failed TMA 
(N = 13) (N = 12) 
Diabetes 
~uvenile 4 6 


adult-onset 


*Transmetatarsal amputatien. 


i Table 2—Previous Surgery 


No. of Patients 









Healed TMA* Failed TMA 
Sympathectomy 2 5 


Reconstrucsons 2 4 


*Trarsmetatartsal amputation. 


Table 3.—Indications for Transmetatarsal Amputation 


(TMA) 


Healed TMA 
(N = 13) 


Failed TMA 
(N = 12) 


Dry zangrene 4 4 


Failed toe amputation 
Nor^ealing Licer 
| Infection 


Wetcangrens 


Tatle 4.—Fate of Patients Undergoing Transmetatarsal 
Amputation (TMA) 


No. of Patients 


Healed TMA Failed TMA 


Seccrdary healing 


j 9 b 
4 ae 
Af Se c 
vis 1 





leave vounds open to secondary closure, except urde- 
unusual circumstances, when infection, rather than 
ischemiz, is th» primary problem. The marginally viable 
flap on the amoutation stamp will heal if good epithelial 
approximation is done, but will necrose if left open or 
unsupported by adjacent viable tissue. 

The hospital stay of these paczients is prolonged, the time 
in most r2portsranging from 4 to 12 weeks. This, however. 
is shorter than the time spent by a below-knee amputee. 
whether or not a prosthesis is fitted.* Whereas two thirds 
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of the failure group did not walk, all but one of our 
successful group, a man who had suffered a stroke, were 
ambulatorv. The patients required no prosthesis except for 
rubber pacding and a steel shank in the usual shoe. The 
energy requirements for ambulation are unchanged by 
TMA, and although some people prefer to use a cane, 
usually no limp is noticable. 


This study "as supported in part by National Institutes of Health grants 
GM 18470 ar GM 24033. Dr Effeney is the recipient of an Australian 
National Hest Foundation Overseas Clinical Fellowship. The figures are 
reproduced wath the permission of Year Bock Medical Publishers Inc, 
Chicago. 
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Discussion 


FRANK H. L&EDS, MD, San Francisco: Although the patients 
undergoing trsnsmetatarsal amputation are a small part of the 
total amputat»n group, only 3% of the total amputations I have 
done, it is still a very important segment, because the potential for 
rehabilitation is so good. In 1949, I became interested in this 
problem after reading McKittrick’s classic article, in which he 
stressed so ma- y of the points that Dr Effeney and his colleagues 
have so beautifully pointed out concerning the technique of the 
operation and che preparation of the patient. 

There are two problems I want to address myself to that have 
been stressed Pere. The first is that infection must be completely 
controlled befe-e a transmetatarsal amputation can succeed. This 
requires prolorzed hospitalization. I don't know what your prob- 
lems are, but mine is the Utilization Committee—I am finally 
getting them estucated. They now realize that these patients need 
a long time in tae hospital to be prepared for operation, and a long 
time postoperatively to heal. However, under the right conditions, 
90% of these patients should heal primarily or some with small 
healing defect: that, as Dr Effeney and his colleagues have 
pointed out, clese in secondarily. 

How to pick taese patients? This is what I addressed myself to in 
company with ðr Freeman and Dr Gilfillin many years ago. In 
1954, I presented a paper to this society in which I discussed this 
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topie, how to evaluate the patient with ischemia by some quanti- 
tative test. At that time, I described a reactive hyperemia test 
where the feet are blanched by application of a tourniquet at the 
ankle, raised to 65 cm above heart level, the tourniquet released, 
and then the feet are gradually lowered in decrements of 5 em. A 
photoflood light is necessary to accurately see the return of 
reactive hyperemia. If the reactive hyperemia appears at 45 cm 
above heart level or higher, the great majority of these amputa- 
tions will heal. This test, in my hands and those of my group, has 
been very useful. We have found it to be better than the Doppler 
ankle pressure index in evaluating the potential for healing of a 
transmetatarsal amputation. 

I must commend Dr Effeney and his colleagues for pointing out 
that successful transmetatarsal amputation requires that infec- 
tion be completely controlled, the meticulous "no-touck" technique 
must be adhered to, and to this I will add that if we can select 
patients properly, 90% will heal. The question that I would like to 
ask is, as you follow up these patients, how many of -he amputa- 
tions have held up, without need for converting ther to a higher 
level? 

JERRY GOLDSTONE, MD, San Francisco: Once again. Dr Effeney 
and his associates have made a significant presentaticn regarding 
amputation. Their interest in this subject goes back well over 12 
years, and I believe that their work has been a major factor in the 
emergence of the below-knee amputation as the most common for 
peripheral vascular disease. Now, they are advocating a still more 
distal amputation, namely, transmetatarsal. 

This report serves as a reminder of the general principles of 
amputation, that is, to preserve the maximum length consistent 
with a high likelihood of primary healing, combined with ease of 
prosthetic fitting to provide maximum rehabilitation potential. 
The advantages of the transmetatarsal amputation are its excel- 
lent functional result, minimal disability, and lack of formal 
prosthetie requirement. It is the ideal amputation level if several 
toes or the great toe are involved in an ischemic or infectious 
process. Its disadvantage is the risk of nonhealing, necessitating 
secondary amputation. 

The series presented today, with nearly 50% failures, suggest 
that this risk is very high indeed. The fundamental question, as 
stated by the authors and by Dr Leeds, is, how can a more 
acceptable rate of primary healing be achieved? The authors have 
stressed the importance of meticulous surgical technique. 
Knowing from close personal contact that they are superb clinical 
surgeons, I am confident that none of their failures were technical. 
The use of clinieal criteria such as the lowest palpable pulse, 
angiographic findings, skin temperature, reactive hyperemia (as 
mentioned by Dr Leeds), and other tests have not proved to be 
reliable predictors of healing. Recently, the measurement of ankle 
or forefoot blood pressures have been reported at these meetings 
and elsewhere to be helpful, especially when no arterial velocity 
signal is detectable with a Doppler probe. 

The authors' report indicated that they used Doppler flow 
assessment in a few instances. I would like to know in how many, 
and are they now using it routinely as an adjunct to influence their 
clinieal decision? 

We have continued to use the xenon 133 washovt technique to 
determine skin blood flow at proposed amputation levels, since the 
critical tissue for amputation healing and stump unction is the 
skin. As described by Wes Moore, a xenon clearance of at least 2.7 
ml/100 gm of tissue per minute correlates with virtually a 100% 
healing rate. We perform amputation at the most distal level 
where there is absence of infection and a xenon clearance of this 
magnitude. It is a rather simple procedure and can easily be 
performed in the nuclear medicine department of most hospi- 
tals. 

Perusal of this report has brought several other questions to 
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mind. First, how many of their patients had dependent rubor? We 
believe that dependent rubor at the level of the skin incision is an 
almost zbsolute contraindication to amputation at that level. 
Second, what was the morbidity in those patients who failed to 
heal their transmetatarsal amputations? Third, how many major 
lower ex:remity amputations were done at San Francisco General 
Hospital for the same indications and during the same time 
period? In other words, what percentage of patients in this 
category would they expect to be TMA candidates? 

Finally, why did two thirds of the failures in their series not 
walk, and what were their subsequent amputational levels? If 
TMA is not feasible, we now prefer the Syme’s to the standard 
below-knee and have had nearly uniform suecess in a small 
series. 

STEVEN Dosick, MD, Toledo, Ohio: In keeping with this fine 
report, en the conservation of the patient's limb, we at the Medital 
College of Ohio have recently received what the prognosis is on 
those patients who undergo amputations. If you can keep a 
patient's leg so that he can walk to the bathroom, the families are 
often willing to keep their elderly family members. This seems to 
be the most important factor. Once they ean no longer reach the 
bathroom and a bedpan must be used, they tend to go to a nyrsing 
home. Transmetatarsal amputations and bypass surgery that 
conserves a foot is a big factor in the ambulation. The patients who 
do go te the nursing home, whether it is due to the nursing home or 
the severity of the disease process, often die within six months. 

SAM MELLICK, MD, Queensland, Australia: I would like to 
commend the presentor of this report for reminding us that, 
although quite rightly, below-knee amputation is the favored 
procedure for most distal gangrene, there is still a place for the 
operation described today. I think a lot of us forgot it for a while, 
but there is no doubt that in order to get good results with it, one 
has to be tremendously patient and have patients who are 
prepared to put up with a great deal of postoperative pain. 

I dc not think it has been stressed yet, but there is no 
comparison in the postoperative course betwéen a proximal and a 
distal amputation. Whether it is related to multiple bone sections 
as opposed to just one or two proximally, I don't know. But our 
patients who have undergone this procedure have had a very 
painful course postoperatively, and I think this has to be stressed 
to the patient. 

I wender if I might ask the author about a couple of the technical 
points. He has stated that drainage is absolutely avoided. I think it 
should be employed. Second, he has sutured the skin. I wonder if he 
would comment on the use of no sutures, but just adhesive strips in 
a furtner attempt to avoid completely any damage to the anterior 
flap. 

Dr Li: To answer Dr Leeds, we agree with him that control of 
infection is necessary to insure success. In our report, we gave 
complete credit to Dr McKittrick and Dr Wheelock in pioneering 
this procedure. To answer Dr Goldstone's questions, the use of the 
xenor clearance, as Dr Moore and he have utilized in defining the 
level of amputation, is a very good one. As more experience is 
gained, it would probably be a very accurate way to determine 
amputation levels, even at the foot level. As far as rubor is 
concerned, it is a contraindication in performing this amputation. 
In all of the patients who successfully heal their amputation, there 
were no failures in ambulations. 

In regard to the transmetatarsal amputation as compared to the 
total number of amputations done at our institution, it is a small 
number and is comparable to what Dr Leeds mentioned. As far as 
drairage is concerned, we have not drained any amputation done 
for ischemic disease. There has been no problem in terms of 
hematoma or fluid collection in any of these amputations. We do 
utilize adhesive strips in selected cases and I think it is a good 
atraumatic way to close the wound. 
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Management of Early Postoperative 


Complications of Arterial Repairs 


Joseph L. Mulkerin, Jr, MD; Terry R. Allen, MD; William H. Edwards, MD; W. Andrew Dale, MD 


a 

* Of 1703 »atients undergoing arterial procedures during a 
three-year per»od, 81 (4.7%) required reoperation within 72 hours 
because of early complications. Thrombosis (58 patients) and 
hemormage ( 9 patients) were the most frequent complications 
encountered. Reoperation was successful in salvaging a 
successiul outcome in the majority of patients after both hemer- 
rhagic awd thrombotic complications. The results seem to justify 
a continsed aggressive approach to the management of early 
complications following vascular reconstructive procedures. 

(Arch surg 112:1371-1374, 1977) 


he ability to recognize and deal with complications is a 

vy tal part of a surzeon's expertise. When complica- 
tions occur following vascular procedures, they frequently 
become apparent during the early postoperative period and 
their seccessful management may require much more 
sophisii*atec skill than the original procedure. Such 
compie-tions may jeopardize not only the success of the 
procecure, bat at times may be imminently life-threaten- 
ing. 

Over the years, we have maintained an aggressive 
appreaci in dealing with early postoperative compliea- 
tions, believing that the best chance for a suceessful 
outcome is achieved by early reoperation in the great 
major'ty of patients. This review was undertaken to 
attemp= to document the frequency with which early 
reopera-ion is successful in managing early postopera-ive 
complications following vascular procedures. 


SUBJECTS AND METHODS 


Durm- the three-year period from January 1974 through 
December 19%, there were 1,703 arterial procedures performed at 
St Thomas Hospital, Nashville, Tenn. The relative frequency of 
various 7ypes of procedures is depicted in Fig 1. Femoropopliteal 
recons-r1etioes were performed most frequently, followed in 
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frequency by aortic and then brachiocephalie procedures. Included 
in the "other" category are such procedures as renal artery bypass, 
repair of traumatic arterial injuries, and mesenteric bypass 
procedures. Operations for hemodialysis access were not 
included. 

Eighty-one of the 1,703 patients (4.7%) were, returned to the 
operating room within 72 hours because of early complications. 
The relative frequency of these secondary procedures is also 
shown in Fig 1. These 81 patients form the basis of this report. 
Fifty-one patients were male and 30 were female. The primary 
operation was performed as an emergency in 15 patients (19%). In 
27 patients (33%), the primary operation was performed after 
failure of a previous vascular procedure in the same area. A 
successful outcome was defined as a patent, functioning graft or 
reconstruction at the time of discharge from the hospital. The 
reasons for reoperation were as follows: 


No. (%) of 
Patients 
Thrombosis 58 72) 
Hemorrhage 19 (23) 
Other 4 (5) 
Total 81 


In the majority of patients, reoperation was indicated because 
of either vascular thrombosis or hemorrhage. The reason for 
reoperation was neither of these in only four patients. One 
required fasciotomy 12 hours after a femoropopliteal bypass for 
severe ischemia. Another required distal ligation when pulsations 
returned to a femoral pseudoaneurysm after proximal ligation and 
extra-anatomic bypass. A third patient underwent carotid explo- 
ration wherrsudden hemiparesis developed in the recovery room. A 
widely patent vessel was found at reoperation. In the last patient, 
shock, abdeminal distention, and bloody diarrhea developed 
following aertofemoral bypass. Bowel and pelvie infaretions were 
found at laparotomy on the second postoperative day. 

In the first two patients, reoperation resulted in a satisfaetory 
outcome. In the other two patients, reoperation was ineffective in 
changing the outcome, one patient having a persistent neurolog- 
ical deficit and the other dying from sequelae of extensive bowel 
infarction. 


Hemorrhage 


In 19 patients, reoperation was necessary because of early 
postoperative bleeding. The results with these patients are 
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FEM-POP - 565 
(37) (6.5%) (7) 


AORTIC -447 
(15) (33%) 


E XTRA-ANATOMIC- 67 
(10.4%) 


f 





BRACHIO 
EMBOLECTOMY IO7 CEPHALIC- 40 OTHERS-107 
(I2) (11.2%) (8) (1.9%) ( 2) (1.8%) 


Types of arterial procedures performed in 1,7C3 patients. 
Numbers in parentheses indicate numbers and percent of 
patients in each group returned to operating room within three 
days. 


summarized in Table 1. Bleeding most frequently became mani- 
fest in the recovery room and 16 of the 19 underwent reexploration 
within 12 hours of the original procedure. In two patients, 
however, bleeding first became apparent at 48 hours. 

In only one of the four patients in whom laparotomy was 
necessary because of hypotension and abdominal distention 
following aortic procedures was the source.of hemorrhzge found to 
be an arterial anastomosis. Suture repair of the leak controlled 
bleeding and the patient made an uneventful recovery. Another 
patient did well after splenectomy for a bleeding capsular lacera- 
tion. In the other two patients, no specific bleedirg site was 
identified, in spite of large retroperitoneal hematomas. One 
recovered uneventfully and the other, who had a ruptured abdom- 
inal aortic aneurysm, died of the sequelae of shock and renal 
failure. 

Anastomotie bleeding was discovered in five of the eight 
patients who bled following femoropopliteal procedures and 
suture repair was successful in four of these, although one graft 
subsequently failed prior to discharge. In the other patient, 
bleeding, which initially had occurred at 48 hours, recarred twice 
again and subsequent vascular ligation resulted ul-imately in 
above-knee amputation. All three patients in whom nonanasto- 
motic bleeding was found at reexploration did well following 
evacuation of their hematomas. 

Four patients required reoperation for bleeding following 
carotid endarterectomy. In three, diffuse soft tissue bleeding was 
found and attributed to sudden hypotension in the recovery room. 
In the other patient, bleeding from the suture line was easily 
controlled; however, the patient awoke from his secondary proce- 
dure with a hemiparesis that gradually cleared over several 
weeks. 

Two additional episodes of massive hemorrhag2 occurred 
following brachiocephalic procedures. In one patiert, massive 
cervical swelling and respiratory distress developed in the 
recovery room when avulsion of a side-to-side carotid-vertebral 
anastomosis occurred. Immediate exploration and conversion to a 
side-to-side anastomosis averted a near catastrophe. In another 
patient who had undergone a Dacron ascending aortic-to-innomi- 
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Table 1.—Patients Undergoing Reexploration for 
Bleeding 


No. of Patients 


Anastomotic 
Bleeding 
Aortoiliac 


Femoropopliteal 





nate artery bypass, exsanguinating hemorrhage from her chest 
tube developed and she died in the operating room during 
attempted repair of the proximal anastomosis. 


Thrombosis 


€. 
Thrombosis was the most frequent cause of reoperation, occur- 


ring in 58 patients. Early thrombosis occurred most freqiently 
followinz femoropopliteal reconstruction. The original procedures 
performed in patients with thrombotic complications were as 
follows: 


No. of 
Patients 
Femoropopliteal bypass 30 
Aortic bypass or resection 10* 
Embolectomy 11 
Extra-ar atomic bypass 5 
Carotid endarterectomy 1 
Renal artery bypass 1 
Total 58 


*Six had aneurysmal disease. 


Autogenous saphenous vein was used preferentially in all 
femoropepliteal bypasses, when available. When the patient’s 
saphenous vein was unavailable or technically inadequate, the 
following other materials were used as a substitute: 


No. of 

Patients 
Autogenous vein 19 
Dacron 4 
Bovine heterograft 3 
Polytetafluroethylene 2 
Composite 1 
Venous Fomograft 1 
Total 30 


Preoperative assessment of the distal outflow in the 30 throm- 
bosed femoropopliteal grafts was as follows: 


No. of 
Patients 
Femoropopliteal bypass (N = 24) 
3-vessel runoff 6 
l- to 2-vessel runoff 15 
0-vessel runoff 3 
Femorotibial bypass 5 
Sequential bypass 1 
Total 30 


At the time of reexploration, no specific cause for thrombosis 
could be found in nine patients. In an additional three patients, the 
graft was found to be actually patent and nothing in addition to an 
operative arteriogram was done. Of the remaining patients, poor 
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Table 2.—Treatment and Results Following Early 
Thrombosis of Femoropopliteal Reconstructions 










No. of 
No. of Successful 
Procedure Patients Reconstructions 


Thsombectomy alone 13 9 
Inflow augmentation 2 1 
Revison of anastomosis 2 


1 
Repl=ement of graft 4 2 


Dissa’ extension of graft 3 2 


Distabhendarterectomy with 
pat h 


3 2 
Excioxation- alone 3 2 
Total 30 19 









outflow was ated in seven as the cause of occlusion. In eleven 
patiems. however, a specific, correctable cause was found and 
remediee at the time of reexploration. The reasons for thrombosis 
of the “enoropopliteal reconstructions were as follows: 


Na. of 
Patients 
Poor agtd3ow 
Inadesaate vein graft 
Anastemmtic defect 
Inadeeazte inflow 
Intimal fap in distal artery 
Unrecegnized distal disease 
Proximalembelization 
No specife cause 
Graft “ound patent 
Total 


Gi cere rs bo s be te Oe an 


In 13 p.tients, thrombectomy alone, usually in conjunction wizh 
operatiom arteriograms, was performed, with continued pateney 
being ree tablished in nine. Of the three patients whose graft was 
found patent at exploration, two had satisfactory results. In 14 
patient, a variety of adjunct ve procedures was required -o 
improve mflow or outflow, or to correct technical problems 
diseoverec at reexploration (Table 2). Eight of these patients le*t 
the hospital with patent grafts. 

Pemera exploration was uniformly successful in restoring 
patency when graft limb or femoral occlusion occurred follewing 
aortoiliae er aortofemoral reconstructions. In half of the patients, 
this was accomplished by femoral thrombectomy alone The 
remainime patients required am adjunctive procedure such ss 
profundejzasty or femoropopliteal bypass to improve the femoral 
outflow. Successful outcomes were obtained in nine o? tea 
patients: ane died of unrelated causes during the postoperative 
period. 

In 11 patients with persistent or recurrent ischemia follcwing 
femoral er-bolectomy for acute embolic femoral occlusive disease, 
the resule of reoperation were generally poor, successful results 
being obtained in only four of these. This was true whsths- 
reoperatio- consisted of a seeond femoral embolectomy, embolec- 
tomy of beth the femoral and popliteal segments, or combinec 
embolectorxy and femoropopliteal bypass (Table 3). 

Reexploration was successful in restoring patency in two of five 
patients fdlowing Dacron extra-anatomic bypass. Two of the 
patients im whom occlusion reeurred had undergone severa 
previous b-pass procedures that had failed, and both requirec 
above-knee amputation after failure of the extra-anatom c 
bypass. 

Urgent carotie exploration was performed in one patient when 
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Table 3.—Treatment and Results Following Reocclusion 
After Femoral Embolectomy 











No. of 
No. of Successful 
Procedure Patients Reoperations 


Repeat embolectomy at same 
site 5 2 
Repeat enbolectomy at same 
and distal site 2 1 
Repeat embolectomy and 
bypass graft 4 1 
1 4 


Total 1 













Table -.—Results of Reoperation Following Thrombotic 
Complications 











No. (96) of 
No. of Successful 
InitiaSBProcedure Patients Reoperations 


Femorop- pliteal bypass 30 19 (63) 
Aortic by ass or resection 10 9 (90) 
Embolect®my 1 4 (36) 


1 
Extra-ang@omic bypass 5 2 (40) 
Other 2 1 (50) 
Total 58 35 (60) 













sudden hemeparesis occurred six hours after an uncomplicated 
carotid enda-terectomy. Thrombosis of the internal carotid artery 
was found £t operation, and Fogarty thrombectomy and patch 
grafting resulted in complete clearing of the patient’s neurological 
deficit. Arth romatous emboli from a diseased aorta resulted in 
severe lower extremity ischemia in one patient following renal 
artery bypass. Femoral and popliteal thrombectomies averted 
amputation at the knee, but bilateral transmetatarsal amputation 
was necessary. 

The results in all 58 patients in whom thrombotic complications 
required earl= reoperation are shown in Table 4. Successful results 
were obtained in 35 of 58 (60%). 


COMMENT 


The vasealar system is unforgiving, and less-than- 
perfect attempts at vascular reconstruction often become 
manifest in the early postoperative period. Certainly, as 
long as an aggressive approach to the management of 
peripheral occlusive disease is maintained, a small 
percentage 5f early failures are inescapable, because of 
extensive innerent disease. The goal must be to eliminate 
those early complications that have a correctable cause. 
There can be no substitute for meticulous technique at the 
time of the initial procedure, with careful placement of 
sutures and crafts and attention to angulation and tension. 
In recent years, the development of intraoperative moni- 
toring devices, such as digital and segmental plethysmog- 
raphy, blood flow quantitation with electromagnetic flow 
probes, and Doppler ultrasonography, have aided in the 
detection of technical problems during the initial proce- 
dure.’ With increasing frequency, we have utilized intraop- 
erative arterograms, and, on several occasions, have found 
unexpected, -orrectable abnormalities that certainly would 
have jeoparcized the reconstruction if left uncorrected. 
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Similar experiences have been reported previously.’ 


Routine reversal of systemic heparinization with 
protamine sulfate, exacting hemostasis at normotensive 
blood pressure, and rapid control of hypertension in the 
early postoperative period minimize the incidence of post- 
operative hemorrhage. 

The importance of preventing the need for early reoper- 
ation is obvious from the significant increase in morbidity 
and mortality that occurs in such patients. Eleven of our 81 
patients (13.5) died during the postoperative period. Even 
higher operative mortality has been reported by Sproul et 
al.’ The fact that only a few deaths were direct end obvious 
results of the early complication does not lessen the 
magnitude of the implication. 

Early detection of complications is facilitated by a 
special care area where individualized attention can be 
given by experienced nursing personnel. All patients 
undergoing vascular procedures spend at least one night in 


. this area. Frequent inspection and palpation of pulses, as 


well as blood pressure determination with a Doppler probe, 
when indicated, allow early recognition of real and poten- 
tial problems. 

Signifieant bleeding during the postoperative period is 
best managed by early reoperation and control The 
morbidity of a second anesthetic is usually less zhan that of 
a large hematoma in the operative wound. Concurrent with 
reexploration, restoration of normal blood volume and 
pressure is necessary both to reduce anesthetic risk and to 
aid in identification of the bleeding site. Occasionally, 
massive bleeding dictates immediate reoperation to control 
the bleeding site as the first step in resuscitation. 


As noted by Craver and his co-workers,’ when bleeding. 
occurs more than 48 hours postoperatively, sepsis is - 


frequently involved and local repair is likely tc fail. In two 
of our patients, acute anastomotic bleeding developed in 
the groin at 48 hours postoperatively. Local suture repair 
was successful in one, while the other rebled twice, obvious 
wound sepsis developed, and he eventually underwent 
amputation. 

When early thrombosis occurs, a number of factors come 
into play regarding the decision to reoperate. Certainly, 
when limb viability is threatened in a patient whose 
original complaint was claudication, there car be no ques- 
tion that reoperation is indicated, as long as it does not 
represent a threat to life. When graft occlusion means a 
return to the preoperative status, then the chance of 
success of a second operation assumes a major role in the 
decision-making. We believe that our results and those 
reported previously*^ justify reoperation in all patients 
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except those who were found to have incorrectable disease 
at the time of their first procedure. 

As neted previously, femoral exploration was uniformly 
suecess-ul when femoral occlusion occurred after aortoiliac 
femora bypass. Nineteen of 30 patients (63%) were 
discharged with patent grafts after reexploration for early 
occlusicn of femoropopliteal grafts. This figure is compara- 
ble to the 66% reported by Craver et al* and the 52% 
reported by Szilagyi et al,° In our experience, the overall 
success rate for thrombotie complications following all 
types cf procedures was 60%. 

Of prime importance at the time of reoperation is a 
careful and systematic search for the precipitating cause of 
the thrombosis. After thorough thrombectomy, anasto- 
motic sites must be examined for stenosis, rough edges, or 
intima. dissection. The caliber, quality, and position of vein 
grafts must be carefully assessed. We routinely perform 
operat ve arteriograms at the time of reexploration® Crit- 
ical examination of these and previous arteriogramsemay 
reveal subtle abnormalities not previously noted. Most 


important, the surgeon must have at his disposal the ability 


to recognize the need for and to perform alternative or 
additienal procedures. 
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Discussion 


DR ALLEN: This particular patient awoke in the recovery room 
movinz all extremities, and then a neurological deficit developed 
approximately one hour later and he was returned to surgery at 
that time. We would not routinely explore a patient who emerged 
from anesthesia with a stroke. 

The only other point I would mention in closing would be to 
reiterate the use of intraoperative arteriography, which we have 
increasingly brought to bear. The procedure itself does not add 
extensively to the operative time and, of course, any technical 
error that it would happen to demonstrate is well worth correct- 


ing. 
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Vascular Access in a University 


Transplant and Dialysis Program 


Results, Costs, and Manpower Implications 


Stanley R Mardel, MD; Philip L. Martin, MD; Ronald L. Blumof, MD; William D. Mattern, MD 


è Vascular access has become the most common operation 
performec at Worth Carolina Memorial Hospital, Chapel HiiL 
Three hurrdred vascular access procedures performed between 
1971 anc 7975 were reviewed as to results, costs, and manpowe- 
commitment. Sabcutaneous-radial arterial venous fistula was the 
proceduresof choice, with a 67% two-year patency and the lowes: 
incidence of cemplications. An average of 1.7 operations per 
patient wes necessary to maintain access. Patients used ar 
average o 19 a30spital days per year of dialysis for vascular 
access ane an everage of 35 hospital days per year of dialysis for 
all medica proolems. Cost of hospitalization averaged $€,81E 
per patien per year of dialysis, and for vascular access alone 
averagec £3,452 per patient per year of dialysis. To create and 
maintain vascular access, 1,000 hours of operating room time 
were required, at an expense of $200,000. Vascular access in 
support of 5atienis undergoing chronic hemodialysis requires a 
massive cammi ment of dollars, time, and personnel. 

(Arch Surg 112:1375-1380. 1977) 


ascular access for dialysis in patients with renal fai ure 

has assumed increasing importance on surgical 
services as facilities develep to support patients with end- 
stage ren.] disease. The number of patients requiring 
vascular aecess for renal failure may be 100 per milion 
populatiom per year.’ In addition, vascular access is being 
utilized wih ircreasing frequency for patients requiring 
chronic Fyvera imentation, repetitive injection of chemo- 
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therapeutic drugs for cancer, recurrent exchange transfu- 
sion for hematological diseases, acute dialysis for intoxica- 
tion, and extracorporeal irradiation of blood. The North 
Carolina Memorial Hospital, which is the teaching hospital 
of the University of North Carolina in Chapel Hill, has 
been actively involved in acute and chronic hemodialysis 
for the past six years. While our program and others have 
developed rapidly, thus far there has been very little 
appraisal of the implications. 

We have reviewed the results of vascular access at this 
hospital and the impact of our program in terms of cost, 
manpower, and hospital utilization for the five-year period 
of January 1971 through December 1975. The fact that we 
remain a relatively small program has allowed us to review 
the implications for patients, house staff, faculty, and the 
hospital as the program continues to grow. It is the purpose 
of this report to present the surgical results and effect of 
this activity on the resources of our medical center. 


SURGICAL PROCEDURES 


Over the five-year period, the following 300 procedures 
to maintain access for chronic hemodialysis were 
performed in 173 patients, for an average of 1.7 operations 
per patient: 


No. (%) of 
Operations 
Arteriovenous fistulae 
Radial 136 (45) 
Brachial 6 (2) 
Bovine grafts 35 (12) 
Scribner shunts 63 (21) 
Thomas shunts 9 (3) 
Saphenous vein grafts 9 (3) 
Saphenous vein catheter 19 (6) 
Revision of access 23 (8) 
Total 300 (100) 
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Table 1.—Results of Vascular Access Surgery 


Patency, 96 


Type of Access 


AV fistula* 
Radial 74 


Brachial 50 


Scribner shunts 29 
Thomas shuntst eG 
Saphenous vein grafts 37 


*Arteriovenous. 
TAII open until patient died or underwent transplantation 


Arteriovenous Fistulae 


Radial arteriovenous (AV) fistulae (136 cases) had a two- 
year patency rate of 67%, with the following incidence of 
complications: infection, 3%; arterial steal, 1%; bleeding, 
4%; and venous hypertension or high-output cardiac fail- 
ure, 0% (Table 1). Construction of brachial AV fistulae (six 
cases) was discontinued early in our experience because of 
an alarming 17% incidence of arterial steal characterized 
by ischemic pain or tissue loss. The overall results of the 
radial AV fistulae were superior to any other form of 
access. 


Bovine Grafts 


Bovine grafts (35 cases) were placed as a straight upper 
arm access between the brachial artery at the elbow and 
the deep brachial vein, just distal to the axillary fold. The 
two-year patency of the bovine graft was 71%, but there 
was a 6% incidence of infection with serious threat of limb 
loss requiring either debridement or bypass arterial 
surgery (Table 1). The bovine graft was associated with an 
11% incidence of bleeding complication and 20% of the 
patients had significant symptoms of arteria. steal. None 
of the patients had significant venous hypertension or 
high-output cardiac failure. 


Scribner AV Shunt 


Scribner shunts (63 cases) were placed between the 
posterior tibial artery and the saphenous vein. The six- 
month patency of the Scribner shunt was 29%, and no 
shunts were open at one year (Table 1). This shunt proved 
useful only for short-term (less than three months) dialysis. 
The infection rate for the Scribner shunt was 8% and 
bleeding complications occurred in 5%. There were no 
instances of arterial steal, high-output cardiac failure, or 
venous hypertension. 


Thomas Shunts 


Thomas shunts (nine cases) were placed between the 
femoral artery and femoral vein. All of these shunts 
remained open until the patient received a xidney trans- 
plant or died. Infection occurred in 22%, and bleeding 
complications in 22%. Symptoms of arterial steal were 
present in 11% of the patients (Table 1) No patient 
experienced venous hypertension or high-output cardiac 
failure. 
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2-yr Infection, 96 


Bleeding, % 


67 
33 0 


0 5 


33 





Saphenous Vein Grafts or Catheters 


Saphenous vein grafts were placed as straight upper arm 
grafts (seven cases) and as popliteal artery-femora] vein 
grafts (two cases). Patency rates at six months in the arm 
and lez were 33% and 55%, respectively (Table 1). Infection, 
arterial steal, and bleeding occurred in 12% of the patients. 
Due to the high incidence of early thrombosis, saphenous 
vein autografts are no longer used. Whenever an AV 
fistula could not be created, bovine grafts were placed. 

Early in our experience, McIntosh double lumen cathe- 
ters were placed in the saphenous vein in 19 patients for 
acute hemodialysis. The McIntosh saphenous vein catheter 
proved very satisfactory for short-term acute hemodialy- 
sis, with a 100% patency. This catheter has now been 
replaced by single-needle, percutaneous hemodialysis. 


COST, INCOME, AND 
MANPOWER EXPENDITURES 


In »erforming these operations in 173 dialysis patients, 
we calculated from the operative records that approxi- 
mate y 1,000 hours of operating room time (including turn- 
arourd time between cases) were utilized. The cost of 
operating room facilities was $200 per hour, for a total 
expense of $200,000, exclusive of the surgeons' or anesthe- 
siologists' fees. Most of this cost was recovered through 
third-party payment sources. The professional fees derived 
from these 300 operations are displayed in Table 2. 

The Study on Surgical Services for the United States 
report of 19775 cites inguinal hernia repair and cholecystec- 
tomy as the most common procedures performed by 
general surgeons, but does not list vascular access among 
the top 15.2 We compared the number of operations for 
access for dialysis with the two most frequent operations 
on the surgical service over the past six years (Fig 1). The 
access procedure for dialysis has become the most frequent 
operation on the general and vascular surgical service at 
our aospital, surpassing both inguinal hernia repair and 
cholecystectomy. At the present rate of growth of the 
dialysis program, it is likely to remain our most common 
singie operation. 

Figure 2 illustrates that, although the number cf trans- 
plant patients has increased modestly, the number of 
patients undergoing dialysis has increased dramatically. 
Each year, there are approximately three times as many 
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Tabs 2.—Professional Fees for Vascular Access 
Surgerv, 1971 Through 1975 


Pro- 
No. of fessional 


Operations Fee, $ income, € 


Aw fstula* 
Reiial 450 61,200 


Brechial 6 450 2700 


Bovime grat (brachial) 35 560 19.600 


Sc: itner shunt 
Therzas shunt 


Saphenous vein catheter 19 


Rewison of access 23 300 6,300 


Total 300 131,582 
*Artgrievenous. 
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Table 3.—Hospital Utilization by Dialysis Patients, 1971 
Through 1975* 


No. of Average 
Patients No. of No. of 
Under- No. of Days for Days/ 

going Hospital Vascular Patient/ 
Dialysis Access Year 


*Average number of hospital days per year of dialysis, 35; average - 


number of h»spital days for vascular access per year of dialysis, 19. 


Table 4.—Hospital Costs, 1971 Through 1975* 


Hospital Cost $ 


M M ——————————— 


No. of Patients 


Undergoing Dialysis Cost/Day 


Vascular 


Access Cost/Patient/Year, $ 


1971 151 126,085 149,943 18,743 


3 
1972 11 160 
1973 25 184 


76,320 103,200 9,382 
89,056 132,848 5,314 


1974 37 218 78,916 247,430 6,687 
1975 50 233 81,783 259,795 5,196 


Total 137 





452,160 893,216 | A 


“Average hospital cost per year of dialysis, $6,818; average hospita’ cost per year for vaseular access, $3,452. 


patients undergoing dialysis as will receive kidney trans- 
plants. 

The mmpact on the hospital is indicated by the number of 
hospita. days utilized by the chronie renal failure patient 
population far vascular access alone and hospital days 
utilized tor al other medical problems, excluding trans 
plantatien (Table 3). Since the number of hospital days 
utilized fer a vascular access and all other medical problems 
are knewa, the number of hospital days utilized per dialysis 
patient per year ean be calculated. For the five-year period, 
an average of 19 hospital days per year of dialysis was usec 
for vascuar aecess and an average of 35 hospital days per 
year of dialysis was used for all medical problems. The 
average bospi-al days per year of dialysis decreased from 
124 per war in 1971 to 22 days per year in 1975. This 
reflects that, in 1971, we were offering dialysis to a small 
number © very sick patients who required a prolorged 
hospitabzation while we developed our surgical 
techniques. 

The hospital cost of both vascular access and total 
hospitalization for the five years has been calculated (Table 
4). The total figures of $452,160 for access and of $893.216 
for total hospi-alization are rather impressive and repre- 
sent an everaze cost of $6,818 per year for patients 
undergoim dialysis. Over the past five years, the average 
cost per rear of dialysis has decreased from $18,743 in 1971 
to $5,196& im 1975. 
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Analysis »f the use of the hospital by the chronic dialysis 
population at any one time over the past five years is 


reflected in Fig 3. In 1971, 84% of the hospital days utilized 


by chronic cialysis patients were for vascular access, and 
16% of the hospital days were used for medical problems. 
The data in Fig 4 reveal that the number of hospital days 
for vascular-access per year of dialysis has decreased from 
104 days to seven days during the five-year period, while 
the number of days for medically related problems has 
remained re-atively unchanged. At present, the hospital is 
being used more efficiently, primarily for medical prob- 
lems relatee to chronic dialysis, and we are keeping 
admission dzys for vascular access to a minimum. 

The calcwations presented represent costs that are 
relatively ea y to identify. It is difficult to cost-account the 
numerous heurs spent by the medical and surgical faculty 
and house staff, special duty nurses, psychiatrists, social 
workers, die-itians, and administrators involved in the 
program. 


COMMENT 


Our resulte have confirmed the observations of others, 
that a radia AV fistula is the procedure of choice for 
vascular acce.s in patients undergoing chronic hemodialy- 
sis. There is an excellent long-term patency and an 
extremely low incidence of infection or arterial steal. 
Brachial AV ‘istulae that produce an effective access for 
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Fig 1.—Comparison of most common operations at North Carolina 
Memorial Hospital, Chapel Hill, 1971 through 1976. 
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Fig 2.—Comparison of patients undergoing dialysis and patients 
undergoing transplantation at North Carolina Memorial Hospital, 
Chapel Hill, 1971 through 1975. 
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hemodialysis have had an unacceptably high incidence of 
arterial steal, regardless of the size of the fistula. Because 
of this, we have abandoned this operation. Bovine grafts 
have had excellent long-term patency rates, but again, 
suffer from a high incidence of arterial steal when placed 
between the brachial artery and deep brachial vein. 
Furthermore, infection with this foreign »ody entails 
threat of limb loss. Thus, bovine grafts are used only if we 
cannot create an arteriovenous radial fistula. Saphenous 
interposition grafts provide an alternative, but are techni- 
cally more complex, with no particular advantages. The 
Thomas shunts placed between the femoral artery and vein 
are superb in their ability to remain patent and maintain 
high blood flow rates. Infection in this shunt, »ecause of its 
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location on the femoral vessels, can be a catastrophic 
comp ication. Thomas shunts are used only as a last resort, 
when all other possibilities are exhausted. 

Scribner shunts and saphenous vein catheters, which ean 
be used immediately, involve vessels that can be readily 
sacrificed and do not present the same serious threat of 
morhidity and mortality as either the bovine or Thomas 
shun-s. The poor long-term patency rates of Scribner 
shun:s or saphenous vein catheters make these procedures 
useful only for short-term, acute, or temporary dialysis, 
until another access can be performed. None of the 
procedures was associated with significant signs or symp- 
toms of high-output cardiac failure or venous hyperten- 
sion. 
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Analysis of the effect of these procedures en our 
resourses has been mest impressive. Over the pest five 
years, each patient required an average of 35 hospital days 
per year om hemodialysis taerapy for creation of vascular 
access and other medical problems related to end-stage 
renal cisease. For every patient who received a kidney 
transolant, approximately three patients remained on 
chromic hemodialysis therapy, a ratio that concurs with the 
experience thus far in the nation.? 

The sost ef hospital Gays utilized was almost one million 
dollars.or $6,818 per patient per year on dialysis. While the 
yearly «ost of hospitalization for dialysis patients remains 
high, it has decreased dramatically as we have mad» more 
efficien. use of the hospital days for medical problems, 
rather han for vascular access. 

On te general and vascular surgical service, which 
supports a modest dialysis program, the operations for 
aecesf* vascular and peritoneal) have become the most 
commos operation performed. Operating room costs have 
reachec approximately $200,000, or $666 per procedure. 
During the past five years, the number of hospital days for 
vascula- access has beem deereased to an average of seven 
days. Tne ccst of hospitalization for vascular access aver- 
aged 52.452 per patient per year of dialysis. To maintain 
aeces=, we mus: perform an average of 1.73 operations per 
patiert. with an average operative time of 3% hours. Thus, 
it appeers to us that the implication of a growing dialysis 
and traasplant program is that, in order to provide exem- 
plary »stien: care, a massive commitment of dollars. time, 
and personnel is required. 

‘The entire dollar cost of our program has been recover- 
able through third-party sources. This cost is then reflected 
in taxes-and health insurance rates. It is not the purpose of 
this repert to determine whether or not society can afford 
to-offe--hese services to all who could use it to extenc their 
lives, revardiess of the quality. However, the issue under 
discussien does raise the question as to where the resourses 
will come from to support the technology that has been 
developed. Certainly, the cost in dollars and manpower to 
our pregram has been far greater than anyone had antic- 
ipated end, based on the material presented, our commit- 
ment wil continue to escalate as the program grows. 

The ‘rngebenefits in this program have been our abil ty 
to develep joint cooperation between many medical disci- 
plines, te provide excellent patient care, and to extend life. 
The opezations performed have allowed us to train jun or 
residert. in the techniques of vascular surgery uncer 
minimaly stressful conditions, and to evaluate new oper- 
ations, materials, and drugs. 

Our vascular access program in support of chronic dial- 
ysis has entailed a massive dedication and expense, with 
direct denefit being patient service and education. Our 
experien*e has also made us aware of the serious implica- 
tions of the cost. the manpower commitment, and hospital 
utilizatien of this new program. It would be prudent for 
anyone who plans to develop a dialysis and transolant 
program to recognize the resources that will be required of 
their medical community, before opening the proverbial 
Pandora’s box. 
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Discussion 


GEORGE |. TuoMas, MD, Seattle: The Thomas femoral shunt was 
devised baek in the late 1960s to get away from the very high 
recurrence, revision, and replacement rates of the Scribner shunt. 
When Dave Dillard, at the University of Washington, codeveloper 
of the AV shunt, asked for my help, I was abhorred with the 
multiple preblems that these repeat operations entailed, and the 


- patients were just as tired of these operations as the surgeons. 


The femoral shunt was devised with the basic concepts common 
to vascular surgery, but initially it ran into serious difficulties that 
many of you are familiar with. About the same time that we were 
going through our throes with infection and thrombosis problems, 
Dr Cimino and his colleagues came up with the AV fistula and all 
of the current modifications, which have been quite successful. 
The problem in Seattle, though, and perhaps in your communities, 
is that as this patient population increases in size, and where they 
are taking on more chronic uremic patients in all categories, 
including diabetics and the older age groups, even the fistulas fail 
and one simply runs out of access sites, similar to the Scribner 
problems. When I left the Swedish Hospital to go to Providence 
Hospital in Seattle, I thought I left the femoral shunt behind me at 
the Swedish Kidney Center (how known as the Northwest Kidney 
Center), but I find that, in the last 18 months, we are asked to put 
in more and more of these femoral shunts. It is interesting that, 
along with the requests to have more of these shunts implanted, 
averaging seme two per month now for our group, we are having 
less and less problems, with a reduced infection rate of approxi- 
mately 11% to 12%. 

With respect to the infection rate, I would like to ask the authors 
to clarify whether or not these shunt infections were deep 
infections requiring removal of the shunt, or were they simple 
superficial infections that did not require removal? In some 25% of 
our 67 patients followed up now for close to seven years, a small 
amount of purulent material may exude from the access site, 
culturing positive organisms or even flaring up, requiring local 
care and antibiotic therapy. These do not penetrate and separate 
the velour infection barrier, and do not need to be removed. It is 
imperative tnat the surgeon, at the time of implant, use preoper- 
ative and perioperative antibiotics and a long, six-week course of 
postoperative antibioties to prevent these dire problems. 

Last, if you’re called on to use this shunt, and I really believe 
that it is a back-up shunt, do not hesitate to use it. It still remains a 
valuable tool, not as a primary access device, but, as Dr Mandel and 
colleagues have stated, as an excellent back-up access device. It 
does have long-term patency, probably longer than the bovine 
arteriografts, and the problem of venous thrombosis is minimized 
at present. If deep infection does occur, the surgeon should go 
after the removal early and vein-patch graft the femoral artery to 
avoid compromising the lumen of the artery. 

AARON D. EBANNETT, MD, Philadelphia: I would just like to make 
several remarks referring to several issues, one with regard to the 
expense involved for the procedures. It becomes rather obvious as 
we look at the authors' data that, as the years have progressed, 
they are getting down to a more established procedure, and that 
the arteriovenous fistulas and the forearm prosthetic grafts have 
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come to be the dominant vascular access (and, as we have gained 
experience, are much more successful). We are getting much 
better longevity of our accesses. 

Along with this, we, too, have had the operating room tied up 
and have noted the expense of using the main operating room, and 
also the inability to get into the room at the appropriate time of 
day for these procedures. We found out approximately six to eight 
months ago that transferring these procedures to the outpatient 
surgical unit has allowed an excellent use of this method. We now 
do most of our vascular accesses in the ambulatory surgical unit, 
which accomplishes several things: it allows these patients to be 
operated on at a better time of the day; it doesn't tie up the main 
operating room; and the cost of the ambulatory surgical unit is 
significantly less. Practically all of these procedures are now done 
with the patient under local anesthesia; a very high number are 
done on an outpatient basis and the patients observed for several 
hours. This adds to a significant decrease in eost and better use of 
the hospital facilities. 

The second point I wanted to mention is the use of the 
saphenous vein grafts. I think that, over the years, when we first 
started using the saphenous vein for vascular access, most of us 
found that it improves very little over the use of the prosthesis. 
Recognizing that all the end-stage renal disease patieats are long- 
term chronic patients, if they are successful in their therapy, be 
they treated by dialysis or even with a successful transplant, 
where there is a high degree of atherogenesis, it is very likely they 
are going to need those saphenous veins for something much more 
critical at a later time. I would therefore suggest that they not be 
used at this time. 

Ferris S. Ray, MD, Portland, Me: I would like to briefly present 
to you an operation that those of you who do access surgery may 
find of some interest. It was not mentioned in this very excellent 
report. During the past few years, we have had an opportunity to 
care for four or five infants and young thildren wi:h hemolytic 
uremie syndrome. These children, as you know, present unusual 
technical problems in terms of the size of their vessels. Although 
this was not original with us—Allen and Applegate described this 


operation some years ago in adults-to my knowledge, it has not 
been used in children. 

This is a simple operation, utilizing, again, the saphenous vein. 
It can be done under local or general anesthesia, as the situation 
merits. 3 small transverse incision is made over the saphenous 
bulb, and the upper portion of the saphenous vein mobilized. A 
3-cm segment is excised, reversed, and anastomosed to a linear 
incision in the common femoral artery. Appropriately sized 
Teflon-t pped shunts are secured in the ends of the vein graft and 
saphenous vein below the bulb. At the time of shunt removal, the 
external catheter can be followed to the vein graft, withdrawn, 
and the graft ligated, without injury to the femoral artery. 

We heve performed this operation on four children, all less than 
3 years of age, two of them less than 1 year old. The duration of, 
functior of these shunts have ranged from one to four weeks and 
there have been no major complications. During the past year, we 
have found this operation helpful in the care of two young children 
with advanced cancer. Both patients had run out of usable veins 
and the chemotherapist requested vascular access for continued 
chemott erapy. * 

DR MaNDEL: We also had a high incidence of ischemia when we 
used the brachial artery and we are now trying the bovine graft, 
using the radial artery as the arterial inflow. I am not sure they 
are going to stay open as long, but I think this procedure 
definately will have less ischemia. 

With regard to Dr Thomas, I think the Thomas shunt is an 
excellert shunt, used as a backup. Most of our infection has been 
superfidal, but we now have two or three patients with chronic 
draining sinuses receiving antibiotics and the problem is that they 
can’t urdergo transplantation when they get caught in that trap. 
We wotld like to use the ambulatory unit, but most of these people 
are quite ill, and it is hard to get the anesthesiologist to put them to 
sleep or an outpatient basis, although I think that is the way to go 
with people who can tolerate local anesthesia. I would agree with 
the comments that a saphenous vein graft is technically more 
difficult, patency is poor, and I really don’t think it has any place 
at the present time in vascular access. 


New Requirement for Authors.—Congress recently passed The Copyright Revision Act of 
1976, effective January 1, 1978, which impacts upon the American Medical Association's 
scientific publications procedure for acceptance of manuscripts submitted for publica- 


tion. : 


In view of this new law, all trans?ittal letters to the editor accompanying manuscripts 


submitted for publication, should contain the followiag language before manuscripts can 
be reviewed for possible publication: "In consideration of the AMA taking action in 
reviewing and editing my (our) submission, the author(s) undersigned hereby transfers, 
assigns, or otherwise conveys all copyright ownership to AMA in the event that such 
work is published by the AMA". 
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The Asymptomatic Carotid Bruit 


and the Ocular Pneumoplethysmography 


* Wiliam Gee, MD; Dale W. Oller, MD; Duane G. Amundsen. MD; James J. Goocreau, MD 


è Patients with asymptomatic carotid bruits require some 
noninvasive method for detecting which would benefit ‘rom 
anciagraphw and possible prophylactic operative repair o: the 
su ed atherosclerotic lesion. This report describes the use 
of oculer pneumopiethysmograph (OPG) in this regard. Data 
for establishing OPG criteria of significant carotid stencsis were 
derived from studies in symptomatic patients who had also 
undergone angiography. In this review, the OPG demonstrated 
an accuracy of 91.6% in detecting at least a 75% diameter 
stenesis. Tae OPG criteria were applied to 116 patients with 
asymptomaiic carotid bruits. Forty-two of the 116 patients 
fulfilled at least one of the four criteria for angiography. In 38 of 
the 30 patients who uncerwent angiography, the OPG find:ngs 
were confirmed, for an accuracy of 95%. Twenty-two patients 
underwent 27 operations, without morbidity or mortality. 

(Asch Surg 112:1381-1388, 1977) 


pem have become attuned to the significance of 
4 the cazotid bruit. With the advent of a noninvesive 
mears of monitoring such patients, referral for oqlar 
pnermopleshysmography (OPG) has been continuavsly 
increasing. As a result, a large series of patients with 
asymptomatic carotid bruits has been evaluated. On the 
basis of da-a accumulated for symptomatic patients who 
underwent both ocular pneumoplethysmography and 
angiography, OPG criteria have been established shat 
indicate the need for angiography in patients with asymp- 
toma-ie ear»tid bruits. This report has two purposes. The 
first is to describe a group of symptomatic patients end the 
data lerived from a comparison of the OPG studies and 
angiezraph> in these patients. The second purpose is to 
define the GPG criteria for angiography established in the 
first group cf patients, and to demonstrate the appl-cazion 
of these criteria to a group of patients with asymptomatic 
carotid brui s. 
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SUBJECTS AND METHODS 


The oerlar pneumoplethysmograph is used routinely in our 
vascular laboratory. It was designed primarily for the noninvasive 
determination of stump pressure, when applied in conjunction 
with proxmal common carotid compression.’ The physiology of 
the techneque has been described. The initial portion of each 
examination is a recording of both ophthalmic systolic pressures, 
without carotid compression. Immediately after the OPG study is 
completed and with the patient remaining in the same position in 
which the DPG study was performed (usually supine), an arm cuff 
blood pressure is determined. These data have been accumulated 
in all patients examined. The ocular pneumoplethysmograph 
accurately measures the ophthalmic systolic pressure as high as 
110 mm Eg. In those cases in which the ophthalmic systolic 
pressure i. in excess of 110 mm Hg, it is simply recorded as 
" 110." 

In our 2xaminatiort of patients with symptomatic carotid 
lesions, two groups have been identified in which the OPG data 
and the arziographic findings are quite clearly defined. Figure 1 
is a grapF from the group of patients in whom angiography 
documented, as the minimum internal carotid lesion, a unilateral 
internal carotid stenosis of 75% diameter. Many of these patients 
had more severe atherothrombotic lesions, up to and including 
some patients with bilateral internal carotid occlusions, The 
oblique lin* in the left half of the graph represents a constant 
ratio: 


Ophthalmic artery pressure (systolic)/systemic blood pressure 
(cuff-systolic) — 0.77. 


In the rzrht half of the graph, this line takes an arbitrarily 
horizontal »ourse that separates all ophthalmic artery pressures 
above 110 mm Hg from those of 110 mm Hg or less. This horizontal 
course is in tiated at a systemic systolic blood pressure level of 143 
mm Hg. Nmety-nine of the 108 ophthalmic artery pressures, or 
91.6%, fell bslow the arbitrary oblique/horizontal line. Figure 2is a 
graph that s identical in construction to that in Fig 1. The data in 
Fig 2 were derived from patients in whom angiography demon- 
strated no greater than a 50% diameter stenosis of either internal 
carotid artery. The respective ophthalmic artery pressures were 
equal in eaca of the 133 OPG studies recorded. Of these 133 studies, 
the ophthalmic artery pressure was above the oblique/horizontal 
line in 120, or 90.2%. 

In compacing the data from the two graphs, it appears that the 
ocular pneumoplethysmograph is approximately 91% accurate as a 
screening d-vice for detecting a carotid stenosis of 75% diameter 
or greater. "his appears to be true even in the 48% of patients in 
Fig 1 and tke 38% of patients in Fig 2 who had a systemic systolic 
blood pressure in excess of 140 mm Hg. 
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Fig 1.—Pressure data from patients with internal carotid artery s-enosis of 75% diameter as minimum lesion. 


RESULTS 


In patients with asymptomatic cartoid bruits, the 
following four ocular pneumoplethysmographic criteria 
justifying angiography have been established: (1) if the 
systemic systolic blood pressure in 142 mm Hg or less, and 
either or both ophthalmic artery pressures/systemic 
systolie pressure ratio is less than 0.77; (2) if the systemic 
systolic pressure is 148 mm Hg or more, and either or both 
ophthalmic artery pressures are 110 mm Hg or less; (3) if 
the respective ophthalmic artery pressures differ by 5 mm 
Hg or more; and (4) if both ophthalmic artery pressures are 
in excess of 110 mm Hg, and a difference of pulse 
amplitude is noted at any point in the tracing. The patients 
with asymptomatic carotid bruits whom we have studied 
have been divided into two groups. 


Group 1 


This group of 70 patients included 28 patients with 
bilateral carotid bruits. None of these 70 patients had ever 
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had any central nervous system symptoms or signs. Thirty- 
four pztients were found to have carotid bruits during 
examination for arterial disease in other body areas. 
Thirty-three patients had carotid bruits discovered in the 
course of evaluation of other disease. Routine physical 
examination revealed the bruits in the final three 
patients. 

Sixty-nine of the 70 patients underwent ocular pneumo- 
plethysmography. The study was contraindicated in one 
patient with a history of bilateral spontaneous retinal 
detachments. No indication for angiography was found in 
44 patients, whereas 25 patients fulfilled at least one of the 
four criteria. 

Of the 44 patients who did not fulfill any of the OPG 
criteriz, nine underwent angiography. These nine patients 
were encountered prior to the time that firm criteria 
existec. In eight of the nine angiograms, no stenosis of 75% 
diameter or greater was encountered. One patient had an 
internal carotid stenosis of 75%. Although of borderline 
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SYSTEMIC BLOOD PRESSURE (CUFF-SYSTOLIC) 


-ig 2.—Pressure data from patients with internal carotid artery stemosis of 5096 diameter as maximum lesion. 


eharaccer, his latter ease is considered a false-negative 
ocular pneumoplethysmographic study. The one patient 
who dal nct undergo an OPG did undergo angiography, 
and a greater than 75% diameter stenosis was found on the 
same ede zs the carotid bruit. 

Of tle 25 patients who fulfilled at least one criterion for 
angiography, 14 did not undergo angiography. Im these 
cases, ~eferring physicians preferred to have the patients 
followed ur with serial OPGs. Eleven of the 25 patients 
undervent angiography, and ten of the 11 patients hac at 
least a unilzteral internal carotid stenosis of 75% diameter 
or greeter. Dne patient had no atherosclerotic stenosis, ut 
an internal carotid loop with two distinct kinks was noted 
on the appropriate side. This latter patient is considerec as 
having a false-positive OPG, in spite of the marginal 
findings on angiography. 

Eish patients underwent unilateral carotid endzrterec- 
tomy Two patients underwent bilateral carotid encar- 
teree:cmies One of the eight patients who underwent a 
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unilatera procedure was initially a candidate for a coro- 
nary bypass operation. During the course of the preopera- 
tive evaluation for that procedure, bilateral carotid bruits 
were noted. He was referred for an OPG, which is repre- 
sented in Fig 3. The preangiographic diagnosis was that of 
left internal carotid occlusion and significant right 
internal earotid stenosis. These findings were confirmed 
by angiography. Following his carotid procedure, he under- 
went cormary bypass uneventfully, during which meticu- 
lous care was taken to maintain an adequate pump perfu- 
sion pressure at all times. 


Group 2 


This greup consisted of 46 patients with carotid bruits, in 
13 of whom the bruits were bilateral. None of these 
patients kad either monocular or hemispheric symptoms or 
signs. Forty of the 46 patients had symptoms of vertebro- 
basilar insufficiency. The remaining six patients had ill- 
defined symptoms such as headache, including two 
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OPHTHALMIC ARTERY PRESSURE, 0.5. - 92 
OPHTHALMIC ARTERY PRESSURE, 0.5. - 75 





SYSTEMIC SYSTOLIC PRESSURE 120 
OPHTHALMIC ARTERY PRESSURE, 0.D. - 93 
OPHTHALMIC ARTERY PRESSURE, 0.8. - 66 


Fig 3.—Preoperative (left) and postoperative (right) ocular pneumoplethysmographs in patient who 
underwent right carotid-endarterectomy. Note that there is no change in right ophthalmic artery 
pressure, even though postoperative systemic systolic pressure is 25 mm Hg less than that noted 
preoperatively. Left ophthalmic artery pressure, derived pure y from collateral routes, is extremely 


dependent on systemic systolic pressure. 


patients with classical migraine. 

Twenty-nine of the 46 patients did not fulfill any of the 
ocular pneumoplethysmographic criteria for angiography. 
Nineteen of these patients were only mildly symptomatic, 
and none underwent angiography. Ten patients underwent 
angiography for either moderate or severe symptoms, or at 
the request of the respective referring physician. None of 
these ten patients was found, at angiography, to have a 
carotid stenosis of greater than 50% diameter. One patient 
was found to have a classical subclavian steal syndrome. 
Her severe symptoms were completely relieved by implan- 
tation of the distal patent portion of the subclavian artery 
into the side of the common carotid artery. Two patients 
underwent unilateral carotid ‘endarterectomy for 50% 
diameter stenosis. Neither patient noted any change in 
symptoms as a result of operation. 

Seventeen of the 46 patients fulfilled at least one of the 
OPG criteria for angiography. Seven of these 17 patients 
did not undergo angiography. All had only moderate 
symptoms of vertebrobasilar insufficiency, and the 
respective referring physicians preferred to have the 
patients followed up with serial OPGs. Of the ten patients 
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who did undergo angiography, one was initially in the 
group being followed up by serial OPGs. Further deterio- 
ration was noted, on serial study, and this patient, as well 
as the nine others who underwent angiography, proved to 
have at least a unilateral 7596 diameter internal carotid 
stenosis. Five of these patients underwent unilateral 
carotid endarterectomy. Three patients underwen: bilat- 
eral earotid endarterectomy. One patient, with bilateral 
internal carotid occlusions, underwent an external caretid- 
to-internal carotid artery shunt. The final patient had 
severe vertebrobasilar insufficieney and a history of two 
myocarcial infarctions. Angiography documented an 
innominate artery occlusion, with retrograde filling of the 
right vertebral artery into both the right subclavian and 
right common carotid arteries. An axilloaxillary prosthetic 
bypass was performed. Figure 4 represents the preopera- 
tive and postoperative OPGs in this patient. All ten 
patients were rendered asymptomatic as a result of opera- 
tion(s). 


Summary 
One hundred fifty-seven carotid bruits were detected in 
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Fig 4.—Preoperative (left) and postoperative (right) ocular pneumoplethysmographs in patient who underwent axilloaxillary - 
Dypass Although respective ophthalmic artery pressures are equal uk adii they are both below normal, reflecting | 


Dilateral internal carotid Syren 4 75% diameter. 


the 16 pa-ients in groups 1 and 2. Forty-two patients 
. fulfilled OPS criteria for angiography. Forty-one patients 
underwent angiography. Twenty-two patients underwent 
27 ve procedures without morbidity or nore 


COMMENT 


TON intended for inclusion in this presentat.on 
bor. ed of 41 patients, each of whom had un‘lateral 
. ocular or hemispheric symptoms or signs. All of these 
. patieats had a carotid bruit on the side contralateral tc zhe 
. affected sice. In the strictest sense, then, these latter 
bruits were asymptomatic. However, many of these 
patients hae previously undergone angiography, and some 


had andergone previcus carotid procedures. Although 


many of them fulfilled OPG criteria for angiography, all 
_ had aa absomte indication for ROOM MADE, without regzrd 
for the OPC studies. — 

Of the 2 patients who. Siiderentt operations, two 
. patiemts in zhe two groups presented noted no change in 
. the symptoms of vertebrobasilar insufficiency experienced 
. preoperatively, after unilateral carotid endarterectomy. 
. Both of these patients had 50% diameter internal caro-id 
stenoses. Al patients with vertebrobasilar insufficieney, in 
whor 75% Ciameter (or greater) internal carotid stenoses 
were demonstrated, were uniformly relieved of these 
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symptom: as a result of operation. These observations are 


in agreement with the observations of many investigators 


that blood flow and blood pressure are not significantly 


affected by a stenosis of less than 75% diameter. 
Over the past three decades, coincident with the develop- 


ment of ssphisticated vascular surgical techniques, a great — — 
deal of attention has been devoted to the noninvasive - 
evaluatior of the effects of atherosclerosis. The bulk of the 


literature in this regard is devoted to the various forms of 
plethysmagraphy, including the mercury strain gauge, the 
photoelectric cell, impedence techniques, and volume 
displacement measurement. None of these methods has 


received broad clinical acceptance. The reasons for this ; are 
beyond the scope of this presentation. However, out of. 
these stucies, two important principles emerged: (1) the - 


importance of accurate measurement of the blood pressure 


in distal segments of the arterial system, and (2) the 


importane of ratios, or indices, of these measurements 


— when one is compared with another in the same 


patient.^* 

Distal pracement of the blood pressure cuff, in combina- 
tion with any of a variety of simple Doppler instruments, 
has become a standard diagnostic device. This device is not 


applicable to such measurements involving the internal 


carotid artery. The ophthalmic artery is a distal segment of 
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the internal carotid artery, and an accurate measurement 
of both ophthalmic systolic pressures simultaneously is 
provided by the ocular pneumoplethysmograph. The second 
principle is fulfilled by correlation of these data with 
systemic systolic pressure measurement with the standard 
arm cuff. 

It is not widely appreciated that the carotid siphon acts 
as a "pressure damper” in the cerebral circulation. Our 
observations with the ocular pneumoplethysmograph quite 
clearly document as much as a 23% fall in systolic blood 
pressure as a result of the tortuous course of the petrous 
portion of the internal carotid artery. Similar findings 
have been documented with much greater accaracy by 
other investigators.** In reviewing the data from Fig 2, it 
appears that elevation of the systemic blood pressure is 
associated with an increase in the ophthalmic artery 
pressure, if both internal carotid arteries are normal or 
insignificantly stenosed. This does not appear to be the 
case where significant stenosis is present in either of the 
internal carotid arteries, as is attested by the data in 
Fig 1. 

Within five to ten years, ultrasonic instrumentation will 
have achieved sufficient sophistication for both the 
anatomic and physiologic quantification of significant 
carotid stenoses. However, even these devices, when avail- 
able, will not be able to quantify blood flow in distal 
segments of the internal carotid artery. The ocular pneu- 
moplethysmograph, by accurately measuring blood pres- 
sure into distal segments of the circle of Willis simulta- 
neously, will complement the data derived by ultrasonic 
techniques. : 


This report is part of a study supported by Clinical Investigation Center 
projeet 4-06-430. 
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Discussion 


HERBERT I. MACHLEDER, MD, Los Angeles: Since presenting our 
initial work on the Doppler ophthalmic test to this group in 1972, 
we have maintained an active investigative interest in noninva- 
sive evaluation of internal carotid disease. When we beeame aware 
of Dr Gee's work, we incorporated this test into a group that we 
were screening in our investigative vaseular laboratory. 

As experience grew, there were a number of problems that we 
became aware of, and a number of advantages. One faet, however, 
stood out: this test was the easiest to interpret, the most accurate, 
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and the best suited to a vascular laboratory used in clinical patient 
care. Sinc2 there are a number of discussants, I will confine my 
remarks t» the accuracy of the test as we have had an opportunity 
to evaluate it over the past several years. 

We reviewed a series of patients who underwent oculopneumo- 
plethysmegraphy in the years 1975 to 1977. We reviewed subse- 
quent biplanar angiograms done with the subtraction technique in 
an attempt to closely correlate the oculopneumoplethysmographic 
pattern tc the demonstrated anatomic abnormality. Ninety-five of 
these caretid arteries were normal, 33 had stenoses of less than 
50%, and 40 had stenoses of 50% to 60%. Sixty-two had stemoses 
greater than 60%. I am sure you appreciate as well as I do that 
determinimg stenoses in the range of 50% to 60% is not very 
realistic, but nonetheless, it helps to separate groups that are much 
more easi y distinguishable, the normal and the less than hemody- 
namically stenotic group, from those that are clearly hemodynam- 
ically significant. This group has a larger number of normal 
carotid vessels than was present in Dr Gee's series, and it may help 
to illuminate his statistics from a slightly different vantage 
point. 

Using a slightly different method for validating the data we 
calculate a ratio of ophthalmic artery pressure/brachial artery 
pressure and express it as a percentage. In patients who had 
normal carotid arteries, we found that the mean ophthalmic artery 
pressure was 76.176 of the patient's brachial artery pressure. In 
patients who had less than 50% stenosis, the ophthalmic artery 
pressure/brachial artery pressure ratio was 69%. In patients with 
hemodynamically significant stenoses, there was a 63.5% ophthal- 
mic artery/brachial artery pressure. 

The standard deviations indicated more variability in this 
group, bezause it included carotid vessels that are totally occluded, 
in additien to those that have borderline hemodynamic signifi- 
cance. 

From these data, we developed a group of criteria for judging 
abnormalities that are somewhat more stringent than those 
mentioned by Dr Gee, but nonetheless surprisingly similar, consid- 
ering the fact that we developed these largely ignorant of his own 
attempts to validate this test. If there was a 5 mm Hg or greater 
asymmetry in the ophthalmic artery pressure from right to left, 
we consicer this a patently abnormal test. On the other hand, if the 
difference in pressure ranges between 1 and 4 mm Hg, we require 
an additional criterion for abnormality, and that is that the 
ophthalmic artery pressure be less than 66% of the brachial artery 
pressure. If there is no ophthalmic artery pressure asymmetry 
from theright to the left eye, but the ophthalmic artery pressure is 
less than 60% of the brachial artery pressure, we believe that this 
is clearly abnormal. 

In usirg these criteria to evaluate 121 patients, there was one 
false-positive test and eight false-negative tests, for a 92.6% 
accuracy We believe, as Dr Gee does, that this test enables the 
physician to characterize with considerable accuracy the hemody- 
namic significance of an asymptomatic bruit. 

S. TIMOTHY STRING, MD, Mobile Ala: The initial contribution of 
the Gee ocular pneumoplethysmograph was to determine the 
internal 2arotid stump pressure, not to evaluate the asymptomatic 
bruit. We have found the stump pressure measurements most 
useful and eonsistant in patients who are to undergo a carotid 
endarterectomy in an operating suite that does not have capabili- 
ties of intraoperative pressure measurements. Contrary to thé 
reports cf some authors, there have been no permanent neurolog- 
ical defiats and only three instances of the patient losing momen- 
tary consciousness secondary to low cerebral blood flow. Ne firm 
data has been established regarding the predictability of the 
percent of angiographic stenosis by OPG measurements other 
than a forward pressure less than 80 mm Hg or a difference of 5 
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mm Ha between the twoeyes. Therefore, we have not relied on the 
Gee GPG “or the evaluation of the asymptomatic bruit. Our 
patients did continue te uncergo the Gee OPG as part of their 
earo*ic evaluations in order to determine if there was any 
retrospective validity. Dr Gee's criteria have been applied in this 
manae to eur series. 

One question of concern with the OPG was the effect of elevated 
blooc »ressire. Carotid evaluations were performed or 135 
patiens in tne University of South Alabama Vascular Laboratory. 
Eigh-y-six, er 64%, had a systolic blood pressure greater than 143 
mm Hg. Ths group constitutes the majority of patients seen by 
us. Censequently, it is essential to have criteria for this category of 
patients as defined by Dr Gee. 

Anotaer zrea of question concerns the author's statement, 
“Bott the opnthalmic artery pressures are in excess of 110 mm Hg 
and s difference of pulse amplitude is noted at any poirt in the 
tracirg"' The interpretation of this "difference of pulse ampli- 
tude" is not dear. Does a symmetrical amplitude decrease as noted 
here eenstitite the "difference"? If so, 33 patients with an 
ampl™ile decrease were divided into two groups, those with 
systelic pressures greater than 143 mm Hg, and those with a 
systolic pressure less than 143 mm Hg. Seventeen of these patients 
underwent angiograms. Only three demonstrated greater than 
75% «senosis in the greater than 143 mm Hg category, and ten 
demoms:rated less than 75% stenosis in this group. The less 
elevatec bloci pressure group had no patient with greater than 
75% sveaosis and four with less than 75% stenosis. However, a 
correiztn is present in those patients with an amplitude differ- 
ence between the two eyes. Thirteen of these patients uncerwent 
angiograms; greater than 75% stenosis was evidenced in five in 
the elevated 5lood pressure group, and five in the normotensive 
group. Only cme in the elevated blood pressure group and two in 
the norr-otensive group demonstrated less than 75% stenosis. 

An zimplitwle decrease im and of itself, regardless of the b.ood 
pressure appears to be of little value in determining the degree of 
stenos-, but a difference of amplitude between the two eyes is 
valid, as has been mentioned by Dr Gee and others. All four 
criteris ef Dr-Gee's were applied to our 23 asymptomatic caretid 
bruits. Fourteen underwent angiograms. The OPG was abnormal 
and indi ated angiography in nine patients; of these, four oad 
greater taan B% stenosis, and f ve had less than 75% stenosis. The 
OPG ind-atec less than 75% stenosis in five patients who uncer- 
went amgiography; one patient had greater than 75% stenosis, and 
four had ess than 75% stenosis. 

The dentifiecaton of severe bilateral carotid stenosis can be 
delineated by the ocular pneumoplethysmograph. This demon- 
strates t.e ocular plethysmograph (Kartchner) recording in a 
patient with severe bilateral carotid stenosis. The ocular pulse is 
equal m »oth eyes, although a mild ear pulse delay is present, 
suggestive of possible bilateral involvement. The carotid phenoan- 
giograpnr was normal. This shows the ocular pneumoplethysmo- 
graph ir the same patient which demonstrated the severe bilateral 
stenosie (> 90%) evident on angiography. 

While cur series is not large, we look forward to a continuing 
analysie with Dr Gee's criteria and thank him for providing 
objective -ritemia with which to interpret the ocular pneumople- 
thysmozr- phic evaluation of the asymptomatic carotid bruit. 

Wesecy S. Moors, MD, San Francisco: Dr Gee has emphasized 
the fact mat His technique of noninvasive screening is a good 
method of.dete-mining whether patients with carotid bruits need 
to underze diagnostic angiography. I would like to emphasize tae 
faet tha, f it is the surgeon’s plan to correct an occult carotid 
stenosis skould one be found on angiography, then one ought not 
to limit tk» noninvasive screening to patients with just carotid 
bruit. Im -15 ccnsecutive patients with angiographically proved 
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stenoses seen at the Veterans Administration Hospital in San 
Francisco, 42% had no detectable bruit on physical examination. 
Based on this experience, I would commend to you the poliey of 
screeningall patients who have known arterial occlusive disease in 
some system and who may be at risk for concomitant carotid 
artery disease. This should be done irrespective of the presence of 
a carotid bruit. 

Now, if a carotid stenosis is found, what should one do? We have 
recently reviewed the late results of 75 patients undergoing 78 
prophylaetie carotid endarterectomies for asymptomatic preocclu- 
sive stenosis. Our operative mortality was 0%, we sustained no 
postoperative strokes, but two patients experienced transient 
ischemic events that were reversed prior to hospital discharge. Our 
follow-up now extends for ten years and, placing these data in a 
life-table format, we see that these patients have remained 
essentially stroke free during the follow-up period. At ten years, 
92% of these patients were stroke-free and well. 

In looking for the occurrence of late symptoms in the form 
of transient ischemic attacks, one can see essentially the same 
horizontal ‘ine indicating a morbid-free state on follow-up. Unfor- 
tunately, there is no control series in this group of patients and we 
really can’t tell what would have happened had not prophylactic 
endarterectomy been performed. In an attempt to draw some 
comparison, we looked at the survival rate of patients in our series 
in contrast to a similar group of patients followed up in the 
cooperative study of extracranial occlusive disease who had 
demonstralile carotid lesions but were not treated by surgical 
removal. Ome can see a considerably better five- and ten-year 
survival in the surgically treated group, with a difference that is 
statistically significant, with P < .01. 

In spite ef this, I cannot tell you whether that difference is due 
to the fact that our patients underwent operations, or simply due 
to the evolution of the disease. Clearly, what we need to do is to 
carry out a randomized, controlled study, in order to identify the 
role of operation in patients with asymptomatic carotid stenosis 
before we undertake any major screening procedures for mass 
unveiling of carotid artery stenoses. 

Henry D. Berkowitz, MD, Philadelphia: I wish to report an 
observation we have made of the relationship of OPG pressure 
measurements to brachial pressure in normal patients. Our appa- 
ratus was similar to Dr Gee's OPG, but different in that only one 
eye pressure is measured at a time and no carotid compression is 
used. The relationship we found is that the ratio of the OPG 
pressure to brachial pressure (OPG/p plotted against brachial 
systolie pressure has a linear relationship. with a negative slope. 
The equation is OPG/p = .00441 P + 1.364, where P is brachial 
systolie pressure in millimeters of mercury and the correlation 
coefficient is .92. Using this relationship has allowed us to 
interpret our data more effectively, especially when bilateral 
disease is present. The abnormal OPG/p falls below this curve. I 
emphasize that these points were derived from 36 normal carotid 
arteries verified with a normal carotid arteriogram. 

Now, this relationship is a little different from the one 
presented by Dr Machleder, who seemed to indicate that his OPG/ 
p ratio had to be down to about .66 to be considered abnormal. 
From our data, this would be true at brachial pressures above 150 
mm Hg, but would be in the normal range if brachial pressure was 
less than 1506 mm Hg. I wonder if Dr Gee could explain this 
discrepancy. Perhaps it relates to the use of carotid compression, 
which was net used in our studies. 

JESSE E. TEoMPSON, MD, Dallas: We, too, have been interested in 
asymptomatie bruits for some time. When an arteriogram has 
been performed, it is usually not too difficult to decide if endar- 
terectomy is mdicated. The problem is when to perform arteriog- 
raphy. Until fairly recently, we made our decision about arteriog- 
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raphy on asymptomatic patients on a statistical basis, from the 
natural history of the clinical consequences of asymptomatic 
bruits coupled with our clinical judgment. In our earlier series, 60% 
of unoperated patients remained asymptomatic, while in 40%, 
transient ischemic attacks or strokes developed when the patients 
were followed up for up to ten years. Now, in our present, larger 
series, with a much more broader data base, the »ercentage 
remaining asymptomatie is higher, with a consequent lower 
percentage of patients becoming symptomatic while being 
followed up. 

Dr Gee's results based on his noninvasive objective method give 
us more accurate and objective data. Thus, 36% of his patients with 
asymptomatic bruits underwent arteriography and 19% under- 
went carotid endarterectomy, lower figures than our statistical 


figures would indicate, but more realistic, I am sure. I think his Z 


data tend to substantiate the contention—and this is not accepted 
in some neurological and medical circles—that an asymptomatic 
bruit may not necessarily be an insignificant, innocent finding, 
whether judged on clinical or hemodynamic grounds. We need this 
kind of data to help with the solution of this problem, and I 
congratulate Dr Gee and his associates on their work. 

EpwiN J. WvLiE, MD, San Francisco: Dr Gee's preliminary 
clinical data were gathered during the time of his association on 
our vascular service. We were able to confirm that his measure- 
ments of ophthalmic artery blood pressure gave a true indication 
of internal carotid pressures recorded at the operating table, both 
with and without carotid clamp occlusion. 

This becomes a useful tool in two clinical circumstances. In 
patients with hemispheric low perfusion symptoms and a bruit in 
the neck, the demonstration of an abnormally low blood pressure 
in the ipsilateral ophthalmic artery suggests that there is a 
hemodynamically significant lesion in the carotid artery and that 
intracranial collateral blood flow is inadequate. In a patient with a 
carotid bruit and no symptoms, there is a 90% probab lity that the 
lesion is at the orifice of the internal carotid artery. If the channels 
for collateral blood flow to the ipsilateral hemisphere are inad- 
equate, this patient becomes vulnerable to stroke when the carotid 
lesion progresses to total occlusion. An OPG recording performed 
coincident with digital occlusion of the proximal carotid artery 
should provide an accurate assessment of available collateral to the 
hemisphere. A low ophthalmic artery pressure should establish an 
indication for arteriography and operation if a subs-antial lesion 
is disclosed. 

PauL McDoNaLp, MD, Washington, DC: The Peripheral 
Vaseular Surgery Service at Walter Reed Army Medical Center is 
currently conducting a prospective study to evaluate various 
noninvasive instruments for screening patients for cerebrovas- 
eular disease. A portion of this study, 38 patients who underwent 
OPG-Gee tracings without carotid compression end who had 
undergone angiography within the past three months, has been 
analyzed using the exact criteria proposed by Dr Gee. Twenty of 
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the 38 patients had a 75% stenosis or greater of at least one carotid 
artery. N neteen of the 20 met at least one of the four criteria for 
stenosis, for an overall accuracy rate of 95%. The OPG-Gee is a 
very sensitive screening device that missed only one lesion of 20 
present in the population screened. This same lesion was missed by 
the OPG-Kartchner and detailed Doppler evaluations. 

The 18 of 38 patients who had less than a 75% stenosis were 
analyzed to determine the specificity of the OPG-Gee and Dr Gee's 
criteria. "ive patients of the 18 had false-positive results. Of the 
five patients, three had no significant angiographic disease, one 
had an ophthalmic artery occlusion, and one had a 95% stenosis of 
the innominate artery. 

If we enalyze our patients with the criteria of Dr Machleder and 
change the ratio of ophthalmic to brachial artery pressure to .66, 
the sensitivity of the test, 95%, is not changed at all, since the vast 
majority of carotid stenoses are picked up by a greater than 5 mm 
Hg ophthalmic artery pressure difference, not ophthalmic/ 
brachial pressure index. Using the .66 ratio, the specificity is 
improved to 89% for carotid lesions and 100% if all vascular lesions 
are considered. That is, if the OPG tracing meets any of the four 
criteria: eye pressure less than 66% of arm pressure to 166 mmh Hg 
arm pressure, eye pressure less than 110 mm Hg for arm pressure 
greater than 166 mm Hg, eye pressure difference 5 mm Hg or 
more, or eye pressure pulse amplitude difference of 2 mm or more 
at 110. -n our 38 patients, there was a 100% chance of finding a 
greater than 75% stenosis between the aortic arch and the eye. The 
percent that are other than carotid lesions will depend en the 
specific population sereened. 

The OPG-Gee has been as accurate as any method used for 
screening carotid disease in our clinic; however, it has additional 
uses derived for determining collateral hemispheric blooc pres- 
sure. It is my impression that the ophthalmic artery pressure as 
recorded by the OPG is a measurement that is clinically useful in a 
great many difficult cerebrovascular problems. A most intmiguing 
use has been for control of angiography. Should an angiogram be 
interpreted as normal and the OPG-Gee abnormal, we carefully 
review the angiogram to discover the missed lesion, ie, ophthalmic 
artery occlusion, intracranial disease, of aortic arch disease, that 
will invariably be found. 

DR GEE: Dr String raised the question concerning calibrated 
pulse amplitudes. We agree with him that if the respective ocular 
pulse emplitudes are equal, the magnitude of the ocular pulse 
amplitudes is of little diagnostic significance. However, if the 
differeace of the respective ocular pulse amplitudes in any patient 
is 2 mn or greater, this is quite significant. Dr Berkowitz raised a 
questien that I am unable to answer. Several years ago, when we 
were using an experimental monocular device, we encountered 
discrepancies that could be explained on the basis of the lack of 
simultaneous measurements. It was for this reason that our final 
instrument was designed for bilateral simultaneous measure- 
ment. 
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Inrominate Artery Endarterectomy 


A 16-Year Experience 


Roy E. C.rlsor, MD; William K Ehrenfeld, MD; Ronald J. Stcney, MD; Edwin J. Wylie, MD 


è Trenssternal endarterectomy was performed in 34 of 37 
patiengs with symptomatic atherosclerosis of the innominate 
a . weth a mortality of 6%. Thirty of the 32 survivors are 
EE act an average of 6.1 years postoperatively. Six of 
these zasents who had ulcerated, nonstenotic atherosclerctic 
lesions have had complete cessation of preoperative transient 
ischemc-attacks. Normal arterial patency has been maintained 
for follow-up periods varying from seven months to 16 years. 

(Arcs Surg 712:1389-1393, 1977) 


prozimacely 1.5% of atherosclerotic extracranial 

lissons causing cerebrovascular insufficiency are 
located ia the innominate artery.’ Although obstruction of 
the inrominate artery infrequently results in irreversible 
neuroicge damage, substantial disability may occur, 
secondary to intermittent cr chronic reduction of total 
cerebral blood flow or as a result of emboli from innomi- 
nate wiceratin. In the latter instance, symptoms are 
monocclezr or hemispheric end may cause transient or 
permareat neurologic impairment. 

This report analyzes our series of 34 innominate artery 
endarter=ctomies performed between 1960 and 1976. The 
results Gemonstrate that the transsternal extrapleural 
approaeh to tne brachiocephelic vessels can be performed 
with low morkidity and mortality and that endarterectomy 
is a safe and durable procedure. 


SUBJECTS AND METHODS 


Betweer 196@ and 1976, 34 patients (18 male and 16 female) 
underwent enderterectomy for innominate artery atherosclerotic 
stenosis erulceration. The patient ages ranged from 49 to 73 years, 
with the mean n the sixth decade (55 years). Follow-up ranged 
from sewea moaths to 16 years, with an average of six years. 
Follow-19 arteriograms were performed in 12 patients. The 
remainder were evaluated cn the basis of clinical history, arm 
blood pressures and the presence or absence of pulses and 
bruits. 

— A ————————————————————————————— 
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Pathologic Findings 


Lesions were located in the proximal half of the innominate 
artery in 18 patients, the distal half in 13, and involved the full 
length of theinnominate artery in three. Ulceration in the absence 
of hemodynamically significant stenosis was demonstrated in six 
of the patients (Fig 1). All of these six patients had had typical 
right monoeular or hemispheric transient ischemic attacks 
presumed to be of embolic origin. 


Clinical Manifestations 


Symptoms were referable to the right eye, central nervous 
system, or the right arm. Only two patients had effort fatigue of 
the right arm. The remaining patients had a wide spectrum of 
central nerveus system symptoms. Distribution of these symp- 
toms was as follows: 


Symptom No. of Patients 
Transient hemiparesis 15 
Persistent hemiparesis 

Transient menocular blindness 
Persistent menocular dimmed vision 
Aphasia 

Right arm favigue 

Asymptomatic 

Mentation deficit or confusion 
Episodic dizziness, vertigo 

Episodie binoeular blurred vision 
Ataxia 

"Drop attacks" 

Syncope 


mM m 
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Focal symptems included transient hemiparesis, monocular 
blindness or unilateral dimmed vision, or aphasia. Two patients 
had residual left-sided neurologic deficits, which presumably were 
the result of embolic occlusions of branches of the right middle 
cerebral artery. Three patients had persistent right eye dimmed 
vision. Confusion, decreased mental acuity, memory loss, episodic 
dizziness or vertigo, binocular blurred vision, ataxia, "drop 
attacks," and syncope represented more generalized alterations in 
cerebral blood flow. The duration of preoperative symptoms 
ranged from one week to four years, with an average of five 
weeks. 

A blood pressure and pulse deficit in the right arm were present 
in 24 patients. A lower blood pressure was also demonstrated in 
the left arm in four of six patients with associated left subclavian 
obstruction. Fourteen patients had a decreased right carotid pulse. 
Prominent right supraclavieular and lower cervical bruits were 
noted in 29 of the 34 patients. 
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Technique 


The first innominate artery endarterectomy was done in 1960 in 
a 48-year-old woman with confusion, decreased mental acuity, and 
transient right eye blurring. Since then, 33 endarterectomies and 
three Dacron bypass graft operations have been performed. The 
endarterectomy was confined to the innominate artery in 17 
patients and extended into the right subclavian artery in 13 
patients. The other four patients also had an endarterectomy of 
the left subclavian artery. 

All of the operations were performed through a median sterno- 
tomy. Early in the series, the head of the right clavicle was 
resected and the sternal incision extended to the level of the third 
or fourth intercostal space and terminated in a hockey-stick 
extension to the right edge of the sternum. Since 1969, a full- 
length sternotomy and an upper cutaneous incisicn extending 
along the anterior border of the sternocleidomastoid muscle have 
been employed (Fig 2). 

Hypothermic anesthesia was used prior to 1967. Since then, 
normothermia, slight hypocarbia, and mild systemic hypertension 
with measurements of retrograde “stump” pressures were 
employed. Stump pressures ranged from 45 to 140 mm Hg, with an 
average of 63 mm Hg. No intraluminal shunts were used. 

A J-shaped clamp is used to occlude the side of the aorta 
adjacent to the innominate orifice (Fig 3). In only one case was the 
origin of the left common carotid too close to the innominate 
artery, precluding use of the clamp. Two other patients had major 
atherosclerotic extension into the proximal aortic arch so that 
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Fig 1.—Arch aortogram showing hemodynamically insignificant 
stenosis with ulceration of innominate artery (arrow). Patient had 
transient ischemic attacks involving right cerebral hemisphere. 
Symptoms cleared after innominate artery endarterectomy. 


Fig 2.—=ull-length sternotomy and upper cutaneous incision 
employed for innominate artery endarterectomy. 





endarterectomy was not feasible. Bypass grafts originating from 
a proximal position on the ascending aorta were used in these 
three patients (Fig 4). Occlusion times ranged from eight to 42 
minutes (average, 20). The average blood loss was 500 to 1.900 ml 
of whole blood. 


OPERATIVE MORBIDITY AND MORTALITY 


None of the 28 patients operated on during the last 11 
years died in the hospital. In the first five years of this 
series, two of six patients died, resulting in an everall 
morta.ity of 6%. The first death resulted from left ventric- 
ular failure in a 60-year-old man two weeks after an 
uncomplicated innominate and left subclavian endarterec- 
tomy. He had no previous history of cardiae disease and the 
preoperative ECG was normal. The second death resulted 
from a cardiac arrhythmia six days after an innominate, 
right common and internal carotid endarterectomy in a 70- 
year-cld man. The operation was uncomplicated and he was 
asymptomatic prior to death. 

One patient had weakness of the left hand postopera- 
tively that cleared completely in ten days. Three other 
patierts developed postoperative complications—pneumo- 
nia, myocardial infarction, and a right pneumothorax; the 
hospital stay was prolonged only in the patient with a 
myocardial infarction. A frozen shoulder followed resection 
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Fig 3.—Technique cf irrominate artery encarterectomy. 


of the -ight clavicle im ore patient, which responded 
moderately to physical therapy. 


. FUNCTIONAL RESULTS 


— 

Thirty of 32 surviving patients (94%) are asymptomatie 
at an average of 6.1 years postoperatively. One woman 
continae to kave mild dizziness four years postoperatively, 
but is abe to work as a waitress. A second patient has had 
progresswe vertebrobasilar symptoms and will require 
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endarterectomy of the left subclavian and vertebral 
arteries. Each of the six patients with ulcerated, nonste- 
notic lesions has had complete cessation of preoperative 
transient isehemic attacks. 

Late deaths occurred in eight patients at an average of 
5.5 years postoperatively. Five deaths resulted from coro- 
nary artery disease. In two patients the cause of death was 
unknown, bat was thought to result from peritonitis in one 
and myocardial infarction in the other. One woman died of 
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an intestinal infarction secondary to mesente-ie vascular 
disease. None of these patients had cerebrovascular 
insufficiency at the time of death. 


COMMENT 


The innominate artery is ideally suited for endarterec- 
tomy because of the localized nature of the stenosis or 
occlusion and good distal runoff? An endarterectomy 
allows an autogenous reconstruction without introduction 
of prosthetic graft material. An arteriogram 16 years 
postoperatively in our first patient demonstrates the dura- 
bility of the operation (Fig 5). Follow-up arteriograms in 11 
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Fig 4.—Left, Preoperative arch aortogram showing innominate and left carotid artery bifurcation stenoses. Note also occlusion of right 
subclavian artery at its origin. Right, Postoperative arch aortogram shcwing prosthetic graft originating from ascending arch. 


Endarterectomy of proximal right subclavian arterv was carried out after left carotid bifurcation endarterectomy. in this case, left 
common carotid artery was too close to innominate artery to allow for safe clamp occlusion and innominate endarterectomy. 


other »atients showed widely patent operated arteries. 

In tais series, none of the patients required a shunt, as 
determined by carotid stump pressures and proved by the 
virtual absence of neurologic complications. All of the 
stump pressures exceeded 45 mm Hg. 

The contraindications to this technique appear to be few. 
An endarterectomy should not be used when there is 
extensive atherosclerotic thickening of the ascending 
aortic arch adjacent to the innominate orifice, as clamping 
in this area may result in peripheral embolization or 
dissection. A left common carotid artery arising from or in 
juxtaposition to the innominate artery also may preclude 
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Fig 5.—L»ft, Preoperative arch aortogram of patient with innomi- 
nate anc left subclavian artery stenosis. Apparent stenosis of 
proximal left common carotid artery is commonly encountered 
radiolegiz artifact. Innominate artery endarterectomy was 
performed in 1960. Right, Arch aortogram performed 16 years 
postoperatively, showing continued wide arterial patency. 


clamping of the innominate artery. Three patients could 
not umcergc endarterectomy for these reasons, and a 
Dacrom graft was used to bypass the lesion in each 
instance 


Figues 2 and 3 are reproduced with permission from Springer-Ver-az, 
Ine, Ne “ork. 
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"an. Discussion 

Joux E. Hutron, JR, MD, San Francisco: I would like to expend 
the presentation by illustrating a case in which the arch clamp 
could not be safely placed beneath the orifice of the innominate 
artery-zlene, because of the proximity of the left common carotid 
artery and fear of its compromise, and because of extensive plaque 
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in the arch »etween the two vessels. 

Two years ago, we were presented with a patient who had very 
severe but well-localized stenotic lesions at the take-off of both the 
innominate and left common carotid arteries. A clamp could not be 
placed beneath the orifice of either vessel, but it appeared that a 
Satinsky clamp would fit beneath both vessels easily. We were 
fortunate te have Dr Wylie assisting us, and, at his suggestion, 
back or “stemp” pressures (pressures measuring retrograde flow 
and thereby reflecting the adequacy of collateral cerebral circula- 
tion) were measured after clamping the innominate artery, the 
left common carotid artery, and then both of these vessels 
simultaneously. With both vessels cross-clamped, the stump pres- 
sure in each was greater than 50 mm Hg, and, with pharmacologic 
elevation of the systemic pressure, the stump pressures rose to 80 
and 75 mm Hg, respectively. These pressures indicated, as Dr 
Wylie’s growp has so well established, that adequate intracranial 
flow was being supplied by the left vertebral artery. At this point, 
it was stated that if we practiced as we preached, the presence of 
adequate stump pressure should render the simultaneous cross- 
clamping of both arteries safe even though the intracranial flow 
was only furnished by one vessel (in this case, the left verte- 
bral). 

We proceeded by placing a Satinsky clamp beneath the orifices 
of both inneminate and common carotid arteries and completed 
the endarterectomy of both vessels within 39 minutes. The patient 
tolerated this procedure, with no untoward effects, and is asymp- 
tomatic today. 

Of interest, while initially obtaining the stump pressures by 
occluding the innominate and common carotid arteries, a clamp 
was also briefly placed across the left subclavian artery. The back 
pressure in the innominate fell from 80 mm Hg, but remained 
pulsatile ane above the 50-mm Hg margin, indicating the presence 
of other sources of collateral circulation to the brain. 

Subsequent cases have confirmed our impression that both 
vessels can be simultaneously occluded if the criterion for 
adequate collateral circulation is present, ie, a retrograde pressure 
that exceeds 50 mm Hg, in the vessel or vessels to be temporarily 
occluded, amd that shunting or prosthetic graft bypass is not 
always necessary. 

Davip J. Mozersky, MD, San Antonio, Tex: An alternative to 
innominate endarterectomy that avoids the hazards of transtho- 
racic approach and interference with carotid circulation is the 
axillary-axillary bypass, which was reported initially about eight 
years ago. We reported two cases in which this was done for 
patients with innominate lesions. We have since added several 
others to our initial series. 

Since this operation is relatively new, we are unable to tell 
whether the jong-term result will be comparable with the ones that 
have been s» eloquently presented. But initially, we can say at 
least that the hemodynamic aspects of this operation appear to 
reverse the deficit caused by innominate stenosis, and also that 
the initial results are excellent. Patency rate initially has been 
100%, with nə patients needing reoperation for inability to restore 
blood flow. Consequently, no patients in our experience have had 
to be returned to the operating room during the period of follow- 
up. The axillary-axillary bypass has been proved to be a useful 
alternative procedure, especially in poor risk patients. 

Dr EHRENFELD: I will limit my comments to Dr Mozersky's 
remarks; other surgeons have been attracted to the axillary- 
axillary bypass procedure, but we suspect that, because of the 
graft locatien and the retrograde flow direction within it, it is 
much more vulnerable to late occlusion than the more direct 
operation we are proposing. In addition, the transsternal approach 
in our experience is associated with no greater morbidity than any 
of the various transcervical operations. 
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Ultramicroscopic Uleerations 
and Thrombi of the Carotid Bifurcation 


Norman R. Hertzer, MD; Edwin G. Beven, MD; Sanford P. Benjamin, MD 


è It is widely accepted that transient cerebral ischemia and 
permanent stroke frequently are caused by platelet and throm- 
botic cerebral emboli that originate from lesions at the carotid 
bifurcation. Microembolization from ulcerated atheroma during 
carotid dissection also offers a logical explanation for the 
incidence of intraoperative neurologic deficits during carotid 
endarterectomy. The risk of intraoperative embolization is 
obvious when ulcers are macroscopic; but focal cerebral 
ischemia associated with atheroma that appear smooth and 
nonulcerated usually has been attributed to decreased regional 
cerebral blood flow. 

Several endarterectomy specimens were submitted for scan- 
ning electron microscopic evaluation using x20 through x 4,000 
magnification. Results indicate that carotid atheroma may 
contain superficial ulcerations and thrombi that are not appre- 
ciated by direct inspection or conventional microscopic 
techniques. Electron microscopic ulcerations and intraluminal 
thrombi may be responsible for embolic transient ischemic 
attacks, spontaneous strokes, and intfaoperative neurologic 
deficits in patients in whom gross ulcerations are absent. 

(Arch Surg 112:1394-1402, 1977) 


erebral embolization of thrombotic ard platelet 
microaggregates from arteriosclerotic lesions of the 
cervical carotid artery has been established as an impor- 
tant etiologic factor for both transient cerebral ischemia 
and permanent stroke. Doubly refractile emboli seen 
within the retinal arterioles of patients with amaurosis 
fugax and associated carotid bifurcation arteriosclerosis 
offer substantial evidence that other focal neurologic 
deficits within the carotid distribution are caused by 
microembolization. Despite consensus that emboli are 
responsible for many spontaneous episodes of cerebral 
ischemia, the incidence of iatrogenic stroke during carotid 
endarterectomy commonly has been attributed to regional 
hypoperfusion during temporary carotid clamping rather 
than to intraoperative cerebral embolization. 
Recent data from the Cleveland Clinic Department of 
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Vascular Surgery’ suggest that atheromatous ulceration 
demonstrated by preoperative arteriography is a consis- 
tent finding among patients who sustain intraoperative 
strokes. In our experience, gross ulcerations haveebeen 
present in more than 90% of patients with iatrogenic 
deficits, a statistic that appears even more noteworthy 
than those concerning the use of intraluminal shunts to 
avoid temporary cerebral ischemia. 

Although microembolization during operative manipula- 
tion of the carotid bifurcation seems an obvious risk in the 
presenze of macroscopic ulceration, it has not presented a 
plausible explanation for intraoperative strokes experi- 
enced by patients whose lesions contained no ulcers seen on 
artericgrams or by direct inspection of the endarterectomy 
specimen. Under the assumption that conventional micro- 
scopie techniques might be insufficient for detection of 
potential embolie sources, we have examined several 
carotic endarterectomy specimens, using scanning elec- 
tron microscopy. 


MATERIALS AND METHODS 


The specimens from ten patients undergoing carotid endarter- 
ectomy were examined. Indications for operation were transient 
ischemic attacks in five patients, completed stroke in one patient, 
vertebrobasilar symptoms with multiple extracranial cerebrovas- 
cular lesions in one patient, and severe asymptomatic stenosis in 
three patients. Intimal ulceration could not be seen on preopera- 
tive arteriograms or on direct inspection after endarterectomy in 
six lesions while four demonstrated at least one area of macro- 
scopie ulceration. 

Endzrterectomy was performed using a minimum of 10,000 
units cf systemie heparin sodium. Each plaque submitted for 
electron microscopy was removed as atraumatically as possible, 
immed ately immersed in cool heparinized saline, and taken 
directly to the surgical pathology laboratory. Each specimen was 
fixed in 3% glutaraldehyde for two to six hours, rinsed in buffer, 
and postfixed in osmium tetroxide. Each was then dehydrated in 
alcohols graded from 50% to absolute, dried in a critical point drier, 
and coated with 100 A of gold/palladium in a sputtering system. 
Each was examined using x20 through x4,000 magnification 
with a scanning electron microscope at 15 kV tilted from 5 to 65 
degrees. =o 


RESULTS 


None of the patients selected for this study experienced 
an intraoperative neurologie deficit. Random electron 
microscopic scanning of proximal common carotid and 
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Fig 1¢-Random scanning electron micrograph taken to demon- 
strate rormal endothelium lining cells near ostia of two vēsa 
vasorum X 500). 


distal mernal earotid endothelium that did not direc-ly 
overlay atheromatous accumulations (Fig 1) suggested 
that the-stamlard method. of endarterectomy, transporta- 
tion in heparinized seline, and fixation produced a 
mountec spezimen of good quality that did not contain 
misleadiag artifacts. Obvious transmural lacerations 
unavoidably ereated during endarterectomy were trimmed 
from the specimens prior to fixation; areas of intimal 
folding er co-rugation caused by handling that remained 
with eacn specimen were clearly interpreted as artifacts 
during electron microscepy. Ultramicroscopic ulcerations 
discovered during scanning were considered to be intrinsic 
results o" the-atheromatcus process if they had margins of 
accumrleted lipid surreunding exposed subendothel:al 
collagen or it they contained established fibrin, platelet, 
and mec bleod cell thrombi. Adherent intraluminal 
thrombu- with glomerate aggregates of fibrin, platele:s, 
red blæs cels, and leukocytes was believed to antedate 
endarterectomy. 

In the endarterectomy specimens from eight patien:s, 
eleetrom microscopy demonstrated ultrastructural abncr- 
malities that were not visible either on preoperative 
arteriograms or by direct inspection of the excised plaque. 
Five specimens contained distinct atheromatous ulcers 
that messured between 80 and 550 u in diameter An 
extensive intraluminal thrombus that was not obvious on 
preopera.ive arteriograms in another patient was discov- 
ered during eadarterectomy end was displayed graphically 
by electron microscopy. Two other specimens contzined 
adherent intraluminal thrombi measuring 400 p and 600 x 
in diameter. The remaining two specimens, removed 

use df severe internal carotid stenosis without uleera- 
tion, nornal endothelium. 


REPORT OF CASES 
Ulceration 


Case L- Endzrterectomy was performed because of amaurosis 
fugax asscciated with arteriesclerotic stenosis at the origin cf the 
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ipsilateral internal carotid artery, which contained a single small 
uleerated niche (Fig 2, top left). No anticoagulants had been 
administered. Aspirin, 300 mg, was prescribed on the evening 
prior to operation. Scanning electron microscopy demonstrated a 
coarse thrombus within the macroscopic ulcer (Fig 2, top right). An 
additional ulcer that had escaped previous detection was 
found within the smooth distal internal carotid endothelium and 
measured 180 » in transverse diameter (Fig 2, bottom left). The 
uleer base consisted of subendothelial collagen bundles and 
contained a fibrin, platelet, and red blood cell thrombus (Fig 2, 
bottom righi). 

Case 2.-Endarterectomy was performed because of transient 
aphasia asseciated with ulcerated stenosis at the origin of the 
ipsilateral internal carotid artery. Aspirin, 300 mg, had been 
administered twice daily for three days prior to operation. Scan- 
ning electren microscopy demonstrated normal endothelium 
throughout most of the ulcer that had been shown on arteriograms 
(Fig 3, top left). Early intimal disruption, consisting of accumu- 
lated lipids surrounding exposed subendothelial collagen, was 
identified at a single focus, but no thrombus was present (Fig 3, 
top right). Another ulcer, measuring 80 y in diameter, had not been 
seen on arteriograms or by gross inspection of the atheroma (Fig 
3, bottom left). This ultramicroscopic ulcer was lined with fibrin, 
but contained no cellular accumulation (Fig 3, bottom right). 

Case 3.—Endarterectomy was performed because of a remote 
right cerebral hemispheric stroke with subsequent similar tran- 
sient ischemic attacks and associated smooth stenosis at the origin 
of the ipsilateral internal carotid artery (Fig 4, top left). No 
anticoagulants had been administered. Aspirin, 300 mg, was 
prescribed on the evening prior to operation. An ultramicroscopic 
ulcer, measuring 150 p in transverse diameter, was identified 
several millimeters distal to the dominant arteriosclerotie eleva- 
tion within the internal carotid artery (Fig 4, top right). The ulcer 
base consisted of collagen bundles surrounded by irregular lipid 
accumulation and contained an adherent fibrin, platelet, and red 
blood cell thrombus (Fig 4, bottom). 

Case 4.-Endarterectomy was performed because of substantial 
asymptomatie internal carotid stenosis in a patient scheduled for 
myocardial revascularization. No preoperative anticoagulant or 
antiplatelet medication had been prescribed. Preoperative arteri- 
ography had not demonstrated atheromatous ulceration, but elec- 
tron microscopy indicated an ulceration within the proximal 
internal carotid artery, measuring 550 u in greatest diameter (Fig 
5, left). The ulcer base was carpeted with adherent platelets and 
red blood cells (Fig 5, right). 


Thrombus 


Case 5.— Erdarterectomy was performed because of vertebroba- 
silar symptoms associated with multiple sites of extracranial 
cerebrovascular stenosis. The patient had received aspirin, 300 mg, 
twice daily, for two days before operation. Preoperative arteriog- 
raphy had shown obvious atheromatous ulceration, Extensive 
thrombus was present within the lumen of the internal carotid 
artery during endarterectomy and appeared to represent recent 
hemorrhage beneath the arteriosclerotic plaque. Electron micros- 
copy demonstrated extensive thrombus beneath and protruding 
through a shallow fibrin web overlying the dominant atheroma 
(Fig 6, top). A delicate lattice of fibrin strands retained both the 
cellular elements (Fig 6, bottom left) and scattered islands of 
disrupted endothelium (Fig 6, bottom right). 

Case 6.—Carotid endarterectomy was performed because of 
severe asymptomatic internal carotid stenosis in a patient sched- 
uled for mitra! valve replacement (Fig 7, left). No anticoagulant or 
antiplatelet agents had been administered. No intraluminal debris 
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Fig 2.—Top left, Selective carotid arterio- 
gram demonstrating internal carotid ste- 
nosis with small macroscopic ulcer (ar- 
row). Top right, Scanning electron micro- 
graph of ulcer identified on arteriograms 
( x 50). Bottom left, Ultramicroscopic ulcer 
measuring 180 y in transverse diameter. 
Surrounding  endothelium is normal 
(X100). Bottom right, Accumulation of 
fibrin, platelets, and red blood cells within 
ulcer ( x 1,000). 
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Fig 3.—Case 2. Top eft, Scanning electron micrograph demonstrating intimal ulcer identified on arteriograms 
(arrew). Shallow excavation is present within ulcer base ( x 20). Top right, Accumulated lipid surrounds area of 
expesed subendethelial collagen within excavation (x 1,000). Bottom left, Ultramicroscopic ulcer in atheromatous 
accemulation susrounded by normal endothelium ( x 100). Bottom right, Ulcer is 80 » in diameter and contains no 
cellular debris ( x 50C). 
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"ig 4.—Case 3. Top left, Selective carotid 
arteriogram indicating smooth stenosis of 
oroximal internal carotid artery. Top right, 
Scanning electron micrograph of internal 
carotid artery distal to dominant ather- 
oma. Intimal ulcer (arrow) measures 150 y 
n transverse diameter (x20). Bottom, 
Opalescent lipid surrounds exposed sub- 
endothelial collagen and loosely adherent 
fibrin, platelet, and red blood cell throm- 
bus in ulcer base ( x 1,000). 
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Fig 5.—Case 4 —Left, Scanning electron micrograph demonstrating shallow ulcer measuring 550 y in diameter 
(x 100). Right. Ulcer base is pebbled with established thrombus. Opaque septum may represent fibrous 
neomembrane 


was identified on arteriogram. Electron microscopy demonstrated 
a thrəmbus encroaching en the tightly stenotic lumen Fig 7, 
right 

Cast 7.—Endarterectomy was performed because of a single 
transient leftarm monoparesis associated with severe sterosis at 
the origin of -he right internal carotid artery, as seen on zrterio- 
grams Systemic heparin sodium in therapeutic dosage had heen 
admin stered for 48 hours prior to endarterectomy. Scanning 
eectron micrescopy graphically confirmed the severity of stenosis 
(Fig £. left) and demonstreted an adherent intraluminal thrombus 
measuring 60) » in greatest diameter (Fig 8, right). 


COMMENT 


Umque and even spectacular views of vascular flow 
sarfaee ultrastructure are possible with the use of scanning 
electron mieroscopy. Prevention of artifacts assumes føre- 
most importance, since the accuracy of interpretation in 
large measure reflects the details of preparation. Nelson 
and essocia.es* and Gregorius and Rand? have described 
small endothelial ulcers less than 10 y in size that appear 
within 15 minutes of clamping ischemia, and both zroups 
suggest that in animal models intracardiac glutaraldehyde 

fusion is the most dependable method for erterial 
e i pmor to electren microscopy. This method 
Cbvieusly is impossible in the clinical setting, but eur 
experience indicates that electron microscopy 0^ geod 
quality may be performed by experienced personnel if 
specimens are handled carefully and expeditiously. The 
photographs in this repor= are the result of a selective 
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screening process that excluded from further consideration 
any endothelial defects that at all resembled artifacts. 

Assuming that the structural features of both ultrami- 
croscopic ulcerations and intraluminal thrombi attest that 
they antecated carotid endarterectomy, an attempt must 
be made te assign their importance. In fact, they may be 
curiosities that command attention only because their size 
has been inflated 1,000-fold. However, the diameters of the 
ulcerations and thrombi, on the order of 100 to 600 u, are of 
appropriate size to produce symptomatic emboli when it is 
considerec that the diameter of the primary branches of 
the central retinal artery is in the range of 250 y. The 
presence of ultramicroscopic ulcerations seems to offer one 
logical explanation for spontaneous episodes of cerebral or 
retinal ischemia in patients whose arteriograms demon- 
strate no macroscopic lesions in the arch vessels, carotid 
bifurcations, or intracranial circulation, especially if 
attacks are ameliorated by administration of antiplatelet 
agents. Gregorius and Rand‘ have shown, with the use of 
scanning electron microscopy, that reduction of platelet 
adhesiveness by systemic heparinization measurably 
decreases adherence of other thrombotic elements to areas 
of ultramieroscopic endothelial injury. 

The initial goal of our investigation was to identify 
potential sources for cerebral embolization during carotid 
endarterectomy in patients without visible atheromatous 
ulcerations. The photographs herein confirm that such 
lesions de exist even though their importance remains 
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Fig 6.—Case 5.—Top, Scanning electron micrograph demon- 
strating prominent thrombus protruding into lumen of internal 
carotid artery through filmy membrane consisting of fibrin and 
disrupted endothelium. Normal endothelium is seen in fore- 
ground (x 100). Bottom left, Fibrin web surrounds thrombus. 
Typical platelet aggregate also is present ( x 500). Bottom right, 
Island of fragmented endothelium is elevated by thrombifs and 
retained by fibrin mesh ( x 2,000). -* 
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=s 7.—Case 6.—Lef:, Selective carotid arteriogram cormirming severe proximal internal carotid stenosis. Right, Scanning 
sectrom micrograph that shows established thrombus (arrow) encroac^ing on lumen at level of maximum stenosis 
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atheroma. anc thrombus (arrow) is adherert to endothelium (= 20). Right, Chronicity of thrombus is 
suggestec by its precise conformation to contour underlying atheromatous ridge ( x 100). 
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hypothetieal. We do not underestimate the poss:bility that 
regional hypoperfusion during carotid clampirg may be 
more critical than the threat of iatrogenic embclization in 
any individual patient; we use intraoperative shunts 
routinely during carotid endarterectomy. Reasonable 
precautions to minimize any tendency for iatrogenic embo- 
lization, such as atraumatic limited dissection of the 


carotid bifurcation and preoperative administration of 


antiplatelet agents, seem fully justified as well. 


Dallas G. Osborne performed the electron microscopy for this investiga- 
tion. 
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Discussion 


ANTHONY M. IMPARATO, MD, PC, New York: The authors have 
attempted to improve the understanding of the pathogenesis of 
stroke by the study of carotid plaque morphology. I would like to 
caution them, however, about drawing too far-reaching conclu- 
sions based on the employment of a highly sensitive technique, 
namely, electron microscopy, which is highly sensitiv2 to uncov- 
ering ultrastructural changes, even those that may be due to 
artifacts. I would urge them to standardize their entire technique 
under experimental conditions on normal blood vessels to learn 
what artifacts may have been produced by the surgica. manipula- 
tions and delay of fixation that oecurred in their harvest of 
surgical specimens. I believe that this step is necessary <o establish 
the validity of their observations. 

Changes in the arterial wall under experimental conditions 
occur extremely rapidly if searched for by electron microscopy. 
Under experimental conditions, alteration of flow through an 
artery for as little as ten minutes produces separation of endothe- 
lial bridges. Within 20 to 25 minutes of alteration of flow, 
endothelial cells become detached from basement membrane, 
producing the picture of minute ulcerations. This does not neces- 
sarily result in the deposition of a thrombus. I believe this 
emphasizes the need to exclude artifacts. 

Since the patients were under general anesthesia during 
surgery and the precise circumstances of the occurrence of neuro- 
logic deficits were impossible to determine, I would like to offer 
our own observations in a series of 800 carotid operations 


performed in conscious patients. Accurate diagnoses of intraoper- 


ative mechanisms of neurologic deficits were possible. There were 


only three instances of neurologic deficits that could be ascribed to: 


emboli. There were ten times as many patients who developed 
transient neurologic deficits during carotid clamping, requiring 
some special technique to permit clamping without the develop- 
ment of the deficit. The deficits usually occurred when clamping 
what we have described as the “predominant artery.” Seen on 
angiographic study, the predominant artery is one shat, when 
injected, opacifies more than its hemispheric branches. In most 
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instances, the predominance is recognizable whether the predom- 
inant arzery is clamped during the first or the second in a series of 
paired carotid operations. 

It may be misleading to attempt to explain pathogenesis of 
ischemia symptoms on the basis of one pathologic change seen in 
carotid plaques, since the implications of this study are for the use 
of anticoagulant substances. The pathologic changes of carotid 
plaques are complex and range from fatty streaks with pits, which 
may be healed ulcerations, to intraluminal calcifications, which 
may be possible sources of emboli, to intramural plaque 
hemorrhages with and without ulceration and with and without 
surface thrombus deposition. Indeed, intramural plaque hemor- 
rhage has been observed in more than 50% of the plaques 
removed. ; 

Although we agree that pathologic changes on the surface ef the 
plaques correlate well clinically with the occurrence of focal 
neurologic deficits that occur in symptomatic patients, it is critical 
to know the mechanisms by which the surface changes occurred, 
since the administration of antiplatelet and anticoagulant 
substances aggravate some of these changes if primarily dhe to 
intraplacue hemorrhage and may be of no value in those in which 


the changes are related to fat deposition or are due to caleifica- 


tion. 

JOHN J. BERGAN, MD, Chicago: At Northwestern University, we 
have a project using electron microscopy in the study of athero- 
sclerosis. My remarks are largely those of my collaborators. 

There are really three elements that are crucial for prevention 
of intracperative neurologic deficit during carotid surgery. The 
first is meticulous performance of the operation, the second is 
cerebral »rotection for those patients who need it, and the third is 
preventien of intraoperative embolization. I am really grateful 
that Dr Hertzer has focused on this last element and that Dr 
Imparate has seconded this. 

Howewer, we surgeons are not used to seeing electron micro- 
graphs. I caution you that what we see on the micrograph is often 
not what is there. For example, in the micrographs we have been 
seeing, although Dr Hertzer has called attention to the fact that 
many artifacts have been removed by the control in the first 
patient, some of the surface material could very well be artifac- 
tual, and he has shown us one example of this. This is derived from 
solutes im fixatives and buffers, particles of mounting glue, even 
precipitated serum proteins. Only by simultaneous preparation of 
transmission electron micrographs and scanning micrographs can 
we ident:fy actual tissues and their structure. I bring this to your 
attentior now because electron microscopy is a very important 
research tool and we must be very careful about what we are 
learning to see in the photographs. We should not be impressed by 
their beauty alone. 

I would like to ask Dr Hertzer if he has used simultaneous 
scanning and transmission to confirm his statements. 

Dr HERTZER: I can only say to Drs Bergan and Imparato that my 
coauthor Dr Benjamin, and many of his collaborators in the 
Department of Pathology at the Cleveland Clinic have usec two 
electron microscopes for the past eight years. They are content 
with their processing and with their interpretation of the films 
that you have seen. At least, we have pointed nothing out te you 
that is artifactual. The photographs speak for themselves. One 
must decide for himself whether they overemphasize. 

There are so many variables in discussing the MN A 
permanent stroke after carotid endarterectomy that one must do 
whatever one can to minimize the impact of each of them. It seems 
to me to »e good advice to reemphasize gentle mobilization of the 
carotid, because otherwise you can cause harm. 
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A Planned Approach 





ta Coexistent Cerebrovascular Disease 


in Coronary Artery Bypass Candidates 


John Toms Mehigan, MD; Wally S. Buch, MD; Robert D. Pipkin, MD; Thomas J. Fogarty, MD 


€ Ofa seres of 874 consecutive candidates for coronary artery 
bypass screened for cerebrovascular disease, 49 (5.6%) were 
found to have significant extracranial lesions. Combined 
surgicz! management of Doth carotid and coronary artery lesions 
was then undertaken, using a planned approach based on 
clinica and angiographic criteria. Cerebrovascular reconstruc- 
lion wes undertaken prier to establishment of cardiopulmonary 
bypass, utibzing staged procedures in good-risk and simulta- 
neous recoastruction in poor-risk candidates. Our experience 
indicates that combinec surgical treatment of the patient with 
unilate-al carotid obstruction and coronary disease is attended 
by no-«reater risk than that attached to coronary revasculariza- 
tion alene. The coronary bypass candidate with bilateral carotid 
artery disease represents a more advanced clinicopatholcgical 
state whose treatment is attended by greater risk of operative 


morcticity aad mortality. T 
(Area Surg 112:1403-1409, 1977) 


noe natural histories of carotid and coronary artery 

oeclus ve disease are elearly intertwined, and surgical 
efforts to æter either will often result in unmaskinz of the 
unoperatec system. Although the incidence of carotid 
artery disease in patients with indications for coronary 
revasailarwation has not been reported, an inevi-able 
segment cf this population will have hemodynamically 
sign fant lesions in the extracranial vasculature. These 
kes can accordingly be considered to be at hgh risk 
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for neurological deficits at the time of cardiopulmonary 
bypass and in the postoperative period. This report 
describes a prospective approach to the recognition and 
management of carotid artery disease in a consecutive 
series of eoronary artery bypass candidates. 


SUBJECTS AND METHODS 


Over a -month period, 874 consecutive patients referred for 
coronary artery bypass surgery underwent screening for cerebro- 
vascular disease. A careful neurological history was obtained in 
each case and examination of the brachiocephalic vessels for 
diminished pulsations and bruits was performed. In the last 15 
months of the study, oculoplethysmography and carotid phonoan- 
giography complemented the evaluation. Asymptomatic bruits 
localized tò the carotid bifurcation were noted in 63 patients. 
Bruits in a variety of locations in conjunction with a history of one 
or more neurological events were present in 37 patients. Five 
patients had a history of recurrent transient ischemic attacks 
(TIA) or frank strokes, without bruits. Accordingly, a total of 105, 
or 12%, of the patients were considered candidates for cerebrovas- 
cular angiegraphic evaluation. 

Aortic arch and selective carotid arteriograms were performed 
in 104 of the 105 coronary bypass candidates with abnormal 
screening. One patient with TIAs became critically unstable from 
a cardiac standpoint en route to the neuroradiology suite, and was 
operated oa without cerebral arteriograms. The results for the 104 
patients are as follows: 


No. of 

Patients* 
No significant extracranial lesions 55 
Unilateral significant carotid lesion 36 
Bilateral agnificant carotid lesions 9 
Significant arch and carotid lesion - 4 
Total 104 


* Abnormal arteriograms: 49/874 (5.6%). 
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A significant lesion was considered to be a stenosis that 
narrowed the transverse diameter of the vessel by 70%. Lesser 
degrees (50% to 70%) of stenosis, or ulcerative lesions, were also 
considered to be significant if clearly symptomatic. Of this group 
of 104 patients, 54 were found to have no significant lesions, 36 had 
unilateral, and nine, bilaterally significant lesions. Four patients 
had substantial lesions of the proximal brachiocephalie system. 
Therefore, 49 of the series of 874 patients, or 5.6%, had demonstra- 
tion of at least one significant lesion in the carotid system. Of 
these 49 patients, all had carotid bruits, 23 had a history of 
transient ischemic attacks, and three had frank strokes. 

This group included 30 men and 19 women, aged 50 -o 76 years 
old. In 25 patients, significant hypertension was present, and ten 
had diabetes mellitus. A smoking history of more than 30 pack 
years was present in 37 patients. 

It is interesting to note that, despite the presence of significant 
coronary artery disease, all patients with the exception of one 
tolerated the neuroangiographic study. This patient experienced a 
brain stem stroke with subsequent total recovery, giving an 
incidence of neuroangiographic complications of 0.95%. 


Coronary Angiographic Findings 
and Clinical State 


The coronary and myocardial status of these 49 patients with at 
least one significant lesion was as follows: 


No. of 
Patients 
Clinical status 
Stable angina pectoris 39 
Preinfarction angina 10 
Anatomical involvement 
Three-vessel disease 3 34 
Two-vessel disease 1 
One-vessel disease 3 
Left main stem disease 8 
Ventricular function 
Class I 27 
Class II 15 
Class III 5 
Class IV 2 
Left ventricular end-diastolic pressure, mm Hg 
«20 40 
20 to 29 6 
> 29 3 


No patients were asymptomatic from a coronary artery stand- 


_ point. Thirty-nine had stable angina pectoris, while ten had 


preinfarction angina. Three-vessel disease was present in 34 
patients, two-vessel, in four patients, and single-vessel, in three 
patients. Left main stem lesions were present in eight patients. 
Ventricular function was judged to be class I, or normal, in 27 
patients, class II with one area of dyssynergia in 15 patients, class 
III with two areas of dyssynergia in five patients, and class IV 
with a "quivering" ventricle in two patients. The left ventricular 
end-diastolie pressure was less than 20 mm Hg in 40 patients, 
between 20 and 29 mm Hg in six patients, and greater than 29 mm 
Hg in three patients. . 


Operative Technique 


Two approaches were employed. In the staged procedure with 
initial carotid artery surgery, isolated carotid reconstruction was 
never performed without cardiopulmonary bypass standby. The 
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patient was made fully aware of the simultaneous considerations 
in his ease, and appropriate informed consent obtained. With 
cardiopulmonary bypass, pump technicians, and a full operating 
team available, the patient was anesthetized, prepared, and 
draped not only for carotid artery reconstruction, but alse for 
coronary artery bypass, should intraoperative cardiac complica- 
tions ensue. The patient was maintained at normotensive, normo- 
carbic levels, and an indwelling shunt used in all cases. 

For the simultaneous coronary and carotid revascularization, 
using three teams, simultaneous incisions were made in the neck, 
chest, anc leg. The carotid artery was made ready for endarterec- 
tomy, while the heart was prepared for immediate cannulation 
and the saphenous vein removed. After total heparinization, the 
carotid endarterectomy was performed. An internal shunt was 
used in al: instances. After completion of the endarterectomy, the 
cervieal vound was packed and the coronary bypass procedure 
begun. Hypothermia to 31 C and blood flow rates were adjusted to 
maintain mean arterial pressures above 55 mm Hg. 

Total carotid occlusion time for both groups averaged less than 
three mirutes. Prolongation of normal coronary operating «ime 
for the group requiring simultaneous repair was less than 30 
minutes. 


SURGICAL MANAGEMENT 
AND RESULTS 


Once a coronary artery bypass candidate was considered 
to have a significant extracranial lesion or lesions, the 
surgical -reatment was then predicated on various clinical 
and angiographic criteria (Fig 1). The patients were first 
divided as to clinical status: stable angina pectoris or 
preinfarction angina. Those patients with preinfaretion 
angina were not staged, but underwent simultaneous 
repairs 5f both carotid and coronary artery lesions. 
Patients with stable angina pectoris were subdivided :nto 
those with good-risk coronary artery disease, who under- 
went staged repairs, and those with poor-risk cororary 
artery disease, who underwent simultaneous revasculariza- 
tions of »oth systems. The categorization of good-risk or 
poor-risk coronary artery disease was made on the basis of 
overall clinical status and coronary anatomy. All patients 
with left main stem lesions or its equivalent were consid- 
ered poor risks. 

For tke purpose of analysis of results, the series is 
grouped according to unilateral carotid, bilateral carotid, 
and proximal brachiocephalic lesions, and the results of 
surgical management for each category described. 


Unilateral Carotid Lesions 


Thirty-six patients (group 1) were noted to have signifi- 
cant carotid artery lesions, 17 of which were neurologically 
symptomatic. Twenty-seven were considered to have 
stable angina pectoris. Of these, 17 had good-risk cororary 
artery disease and underwent carotid endarterectomy with 
cardiopulmonary bypass standby. Uneventful recoigs 
with corcnary bypass in five to seven days occurred in 15, 
while tw» patients were returned to the operating reom 
within 12 hours because of persistent angina associated 
with ominous ECG changes. The remaining ten had high- 
risk coronary artery disease and underwent simultaneous 
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REPAIR 


Fig 1.—Planned approach tc coronary artery bypass graft (CABG) candidates 
with cerebrovascular disease (CAD indicates cororary artery disease). 


caretid and coronary artery revascularizations. An aedi- 
tional six patients with unilateral carotid artery disease 
had preinfarction angina, and three had left main ssem 
lesiens. These patients underwent simultaneous repair. 
The operative approach and results for these patients are 
listed as follows: 


No». of 
Patients 
Stable angima pectoris 27 
Geod-risk coronary artery disease, 
staged procedure 17° 
Peor-risk coronary artery disease, 
simultaneous procedure 19 
Preimfarctioa angina, simultaneous repair 5 
Left main stem lesions, simultaneous repair 3 


*Gne patient with a transient deficit underwent carotid aneu- 
rysmectomy. 


There were no deaths, myocardial infarctions, or perma- 
nen: neurological deficits in this group of patients wath 
unilateral earotid artery obstructions. One patient in the 
gooc-risk eategory who had recurrent TIAs was found 
unespectedly to have a earotid artery aneurysm. This 
patient suffered an apparent embolic stroke, with resul- 
tan* monoparesis that cleared in three weeks. Uneventful 
corenary revascularization was performed at six weeks. 


Bilateral Carotid Lesions 


Nine patients (group 2) were noted to have significant 
bila-eral carotid artery lesions, five of which were neuro- 
logieally symptomatic. Seven of these nine patients iad 
Nabe angina pectoris. In three patients with good-msk 
eoronary artery disease, the carotid lesions were 
approached at two separate sittings, followed by coronary 
artery bypass at a third sitting. Four patients with hish- 
risk disease were operated on in two stages, the secorc of 
whieh was a simultaneous carotid-coronary artery revascu- 
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Fig 2.—Cerotid arteriograms in right carotid distribution in 52- 
year-old patient with preinfarction angina, repeated cardiac 
arrest, ane transient ischemic attacks, showing bilateral signifi- 
cant stencses. 
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Fig 3.—Left, Arch aortogram study in patient with unstable angina and vertebrobasilar insufficiency, 
showing total occlusion of left common carotid artery and severe stenosis of previously placed 
innominate artery bypass. Right, Left coronary arteriogram in same patient, showing total occlusion of 
anterior descending artery and high-grade proximal circumflex lesion. Right coronary artery was totally 
occluded. 


larization. One of these latter patients sustained a myocar- 
dial infaret during the simultaneous carotid-coronary 
procedure, and died three days postoperatively. The opera- 
tive approach and results are as follows: 


No. of 
Patients 
Stable angina pectoris 7 
Good-risk coronary artery disease, 
three-stage repair 3 
Poor-risk coronary artery disease, 
two-stage repair 4* 
Preinfarction angina, one-stage repair 21 


*One death, intraoperatively, of myocardial infarction. 
TOne death, of cerebrovascular accident on the unoperated side, 
and one patient with a transient deficit on the unoperated side. 


Two of the nine patients with bilateral carotid artery 
disease had preinfarction angina and were symptomatic in 
a unilateral carotid territory, with TIAs. One of these was 
previously mentioned, whose condition became unstable 
before carotid arteriogram was able to be performed. He 
underwent simultaneous coronary artery revascularization 
and carotid endarterectomy on the symptomatic side. 
Postoperatively, he was noted to have sustained a stroke in 
the territory of the unoperated carotid artery, with a 
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transien= speech deficit. He was later determined to have 
suffered a total occlusion of the unoperated carotid 
artery. 

The second patient was known to have bilateral carotid 
lesions greater than 90%, but his condition was too unstable 
for staging (Fig 2). Having had repeated episodes of 
eardiac arrest, he underwent simultaneous symptomatic 
carotid ertery reconstruction and coronary artery bypass. 
During performance of the carotid endarterectomy, 
cardiac arrest occurred. Despite prompt institutiom of 
cardiopulmonary bypass, several minutes of hypotension 
occurred. Postoperatively, the patient was noted to have 
suffered a massive stroke in the territory of the unaper- 
ated carotid artery, and later died. 


Proximal Brachiocephalic Lesions 


Four patients were found to have significant lesiors of 
the proximal brachiocephalie system (group 3). All were 
symptomatic. Innominate artery lesions were present 
three patients in this group, two of whom had total 
occlusions of the left internal carotid artery. A simulta- 
neous revascularization of the proximal right common 
carotid artery with coronary revascularization was 
performed in all three. Two patients had uneventful clin- 
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ial eoerses and remain asymptomatic from both a cee- 
broves-ular and coronary aspect. The third patient kad 
preinfzreticn angina, with a class III ventricle (Fig 3). te 
had previously undergone an innominate artery bypass 
that was now almost totaly occluded. In addition tc ais 
innomenate lesion, he had total occlusion of the Eft 
comma carotid and vertebral arteries and was experi- 
encirg frecuent episodes of opisthotonic posturing aso- 
ciated with hemiballismus, interpreted as vertebral-bas lar 
msufiedencz. Postoperatively, he was found to have 
sustained = massive stroke on the left, or unoperated, 
3emispher- 

A feurtF patient with stable angina, but with th»ee- 


“Jessel disease and a class IV ventricle with repeated 


sardias arrests, was found zo have high-grade left proximal 
sommen carotid and subclavian stenoses. She was experi- 
»nemg drc» attacks, as well as dysarthria and diplepia As 
an igi ial approach, she underwent endarterectomy of the 
eft-steclarian artery via a supraclavicular approach, with 
iraBsposition of the left common carotid artery to the 
2ndarereccomized left suoclavian artery. This was tc er- 
ated well, snd a week later, coronary revascularizatior was 
perfommec uneventfully. However, while awaiting dis- 
charg- on -he ninth postoperative day, abrupt vertricalar 
fibriletion from which she could not be resuscitated, 
occurred. All revascularization procedures proved tc be 
paten af postmortem examination. The operative 
appro.ch and results for this group are summarized as 
follows: 


Nc. of 
Patents 
Innen=nate and coronary artery lesions, 
simultansous repair a 
Left carotic subclavian stencses, staged 
reper, then coronary artery bypass E 


*On- death, of a cerebrovascular accident on the uroperated 
side. 

TOn- deach, of ventrieular fibrillation on the ninth postepera- 
tive dey. 


COMMENT 


The origin and risk of neurological complications cœur- 
ring in patients undergoing coronary artery by»ass 
surge-y heve not been well documented. In our initial 100 
conse utiv2 patients undergoing coronary artery revescu- 
larisa-ion. one operative death occurred. Signiteant 
intraeperative or perioperative complications incladec six 
neurcogieal events. Two of the six neurological deficits 
proel to be permanent. In four of the six patients with 
neurcogieal complications, extracranial cerebrovascular 
disease was present. This experience prompted a more 
critics! cesebrovascular evaluation of subsequent patients 
refersed 5r coronary artery revascularization. The znal- 
^o 814 patients in this prospective study indicates -hat 
apprcximetely 6% of the patient population with operable 
coronary zrtery disease will have significant extracranial 
vascuar disease. 

A smuEaneous approach to patients with both carotid 
and Ororary artery disease was first described by F=rn- 


Arch Surg—Vol 112, Nov 1977 


PP CE ae ET EGER ee e RI eS eee ABRE ES 


hard et al’ and later by F. D. Loop, MD (unpublished data, 
1976) and others.** Carotid artery repair before coronary 
revascularization was the approach used in 15 patients, 
three of whom died of myocardial infarction before coro- 
nary bypass could be carried out.' In a second group of 16 
patients, simultaneous repair was performed without 
mortality, and therefore was recommended as the best 
approach for avoidance of both myocardial and neurolog- 
ical complications. 

In the present series, staged procedures were performed 
in all gocd-risk situations. In 23 instances where carotid 
reconstruetion with cardiopulmonary bypass standby was 
performed prior to coronary artery bypass, there were no 
deaths, one transient deficit, and no permanent deficits. 
Two patients in whom unstable angina developed within 12 
hours of earotid reconstruction were returned promptly to 
surgery for coronary artery bypass, and no complications 
ensued. In 29 simultaneous procedures, there were four 
deaths, ro permanent deficits, and one transient deficit. 
However. it should be cautioned that comparison of the 
results of staged or sequential carotid-eoronary artery 
revascularization are necessarily biased in the group 
reported here, since good-risk coronary candidates under- 
went staged procedures, and those at poor risk, simulta- 
neous procedures. 

Consideration of this series of 49 patients operated on 
for combined carotid-coronary artery disease indicates 
that four operative deaths occurred, for àn operative 
mortality of 8%. This mortality contrasts sharply with our 
experience for patients undergoing coronary revasculari- 
zation alone. During the same time span of this study, 702 
patients underwent isolated coronary artery revasculariza- 
tion, with an operative mortality of 1.4%. It is interesting 
to note that patients with concomitant coronary-carotid 
artery disease had an incidence of preinfarction angina 
two times that of patients with isolated coronary artery 
disease. The presence of left main stem lesions in the 
carotid-coronary group was three times greater than in the 
isolated coronary group. Of the two cardiac deaths in this 
series, one patient had preinfarction angina and the other 
had a left main stem obstruction. 

The risks of myocardial complications during and after 
carotid endarterectomy are substantial, especially in the 
presence of known severe coronary artery disease. In the 
series of Thompson et al* of 592 carotid endarterectomies, 
25% of operative deaths and 52% of long-term deaths were 
from cardiac complications. These risks, however, ean be 
brought to an acceptable level by skilled anesthetic treat- 
ment and postoperative care, as shown in this series of 29 
carotid endarterectomies in the presence of known severe 
coronary artery disease, with no cardiac complications. 

The incidence of central nervous system dysfunction 
following cardiopulmonary bypass is well known, and in 
one series, behavioral abnormalities preceded by focal 
neurological damage developed in 43% of survivors. None 
of these patients underwent coronary artery bypass, but it 
was noted that cerebral damage developed in 20% of 
patients under 40 years old, while it developed in 69% over 
the age of 50. The incidence of neurological deficit 
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following coronary artery bypass has not been previously 
reported, but can be expected to follow a similar, if not 
exaggerated, pattern. The presence of a hemodynamically 
signifieant lesion in the cerebral vasculature can be 
expected to adversely affect the incidence of neurological 
dysfunction. Tufo et al^ have shown that a lowering of 
systemic arterial blood pressure to below 50 mm Hg for 
longer than ten minutes resulted in a fourfold increase in 
risk over that observed if greater blood pressures were 
observed. 

In this series of 49 patients with combined carotid iid 
coronary artery disease who underwent 56 cerebrovascular 
and 49 coronary artery bypass procedures, four strokes, 
including two neurological deaths, occurred. One patient 
suffered a transient deficit associated with arteriograms. 
Three of the four operative strokes occurred in a cerebral 
hemisphere with known extracranial occlusions and not 
revascularized prior to coronary artery bypass, because of 
an unstable coronary situation in two patients or because 
of total occlusion in one patient. Loop (unpublished data, 
1976) made the same observation, reporting that two of 
three patients who sustained permanent strokes after 
combined carotid-coronary artery procedures had severe 
bilateral carotid obstructions that could not be staged 
because of cardiac instability. 

The cause for a neurological deficit occurring in the 
distribution of the unoperated hemisphere deserves consid- 
eration. The circle of Willis is known to be incompetent in 
as many as 38% of cases.’ We postulate that the cerebral 
hemisphere supplied substantially by collateral circulation, 
because of extracranial stenosis or occlusion, may poorly 
tolerate the combination of contralateral carotid artery 
occlusion and the dynamics of cardiopulmonary bypass, 
depending on the competency of the circle of Willis. 

Based on the experience reported here, we advocate 
repair of significant extracranial lesions prior to the 
institution of cardiopulmonary bypass. When the clinical 
situation allows, staged procedures are preferable, in that a 
combination of neurological risks is avoided. 

Whether or not the natural histories of patients with 
simultaneous carotid and coronary artery disease can be 
altered by a combined approach is a question demanding 
analysis in the future. Certainly, the natural history of 
carotid artery disease is substantially predicated on the 
coronary vasculature. It is clear that the isolated presenta- 
tion of atherosclerotic disease in the coronary, cerebrovas- 
cular, or peripheral vascular system demands a systemic 
evaluation and approach. It is to this purpose that nonin- 
vasive techniques will find their greatest fulfillment. 
Currently, it is our practice to screen those patients with 
carotid symptoms for coronary artery disease by treadmill 
ECG. Coronary artery bypass candidates undergo carotid 
phonoangiograms and oculoplethysmography. Peripheral 
vascular surgery candidates are evaluated in a noninvasive 
fashion by both treadmill ECG, when possible, and oculo- 
plethysmography and carotid phonoangiogram. If the 
long-term natural history of a patient with atherosclerosis 
can be actually altered by surgery, such an evaluation is 
mandatory. 
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Discussion 3 


JERRY GOLDSTONE, MD, San Francisco: Dr Mehigan ang®his 
colleagues have presented an important analysis of a large series 
of patients with significant atherosclerotic ocelusive disease 
involving both the coronary and extracranial cerebral vessels, and 
have outlined an aggressive diagnostic and therapeutic approach 
to these problems. They have reminded us that overt atheroscle- 
rotic occlusive disease in either the extracranial or coronary or 
aortoiliofemoral systems is a predictor of at least covert disease in 
the other zwo systems. 

At the San Francisco Veterans Administration Hospital, we 
have been following a similarly aggressive and broad approach. 
Patients with symptoms referable to either of the three 
mentionec vascular systems are evaluated with supraorbital 
Doppler studies to identify hemodynamically significant lesions of 
the extracranial carotid arteries. Such studies are currently 93% 
accurate im our hands. An abnormal supraorbital Doppler study or 
symptoms referable to the cerebral circulation are indications for 
cerebral angiography. 

Contrary to the authors’ report, in which all 49 patients with 
significant lesions had a carotid bruit, over 50% of the patients in 
our series did not have a bruit and would, therefore, have been 
missed if that were the sole criteria for selection for arteriog- 
raphy. Coronary artery disease is also pursued, often requiring 
exercise stress testing or atrial pacing or both with coronary sinus 
blood lactzte level determinations. 

In our own series of approximately 600 patients, there have been 
26 who have undergone coronary artery bypass grafting in 
addition te other peripheral vaseular surgery. In general, it has 
been our practice to stage these procedures, whenever possible, 
with carotid thromboendarterectomy preceding coronary artery 
bypass and coronary artery bypass preceding abdominal aortic 
surgery. Simultaneous operations have enly been necessary on 
seven occasions when lesions in both of the involved systems were 
thought to be critical. 

We have not employed cardiopulmonary bypass standby, since 
our cardiaz surgeons believe that if coronary artery bypass is 
performed within three to six hours of the onset of myocardial 
infaretion, operative mortality is low and the ECG change 
associated with infarction can be reversed. This is essentiall 
same way two of the patients in Dr Mehigan's series in whom 
preinfaretion angina developed were handled. 

The number of patients who will require simultaneous oper- 
ations usually involving the carotid and coronary circulations, 
however, will be extremely small. The risk of combined procedures 
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appears o be higher. One of our patients had a diffuse, severe. Fut 


temperary neurological deficit following combined coronary and 


carotid urgery, presumably due to cerebral edema. The present 
serie: irzludes four deaths in 29 simultaneous operations. I be-ieve 
this ic 2 reflection of the magnitude of disease. 

Alsthoagh the authors have emphasized the perioperative 


morbidk&y and mortality, the long-term results are alse worth - 


noting. In our own series on "Life Expectancy Following Aerto- ; 


femora! Arterial Grafting," recently reported by James Maicne, 
MD, the leading cause of late death was coronary artery disease 
and my»cardial infarction, accounting for 54% of all late deaths It 
is gra-i-ying that in the 26 patients who have undergone combized 





= [n one patient, a severe and ultimately fatal stroke developed 


-. following combined surgery. This patient had a severely calcified 
atherosclerotic ascending aorta that may have been the source of 


cerebral embolism incident to repeated aortic cross-clamping 


related to putting the patient on bypass and fashioning the aortic 


. anastomoses. This brings up the point that the freshly endarter- 


bd 


Fa 


ectomized carotid artery is now a wide-open track and may be the 
preferential route for emboli from the arch. For this reason, we 
suggest that the common carotid artery on the operated side be 
eross-clamped for a few seconds during proximal aortic manipula- 


ee tions. i 


coronary and peripheral vascular operations, there has only bsen ee 


‘one late myocardial infarction, occurring six years fellow:ng 
coronary artery and carotid surgery. In addition, the lif» expec- 


tancy @ patients who have andergone coronary artery bypass —— 


Ihave two oic: How do the authors manage this problem? 


Second, I would like to reiterate the question posed by Dr 


Goldstone as to the noninvasive techniques that they now employ 


| in evaluating these patients. 


grafts appears to be improved, and approaches the level for | 


patients without xnown coronary artery disease. 
I wld like to close by posing a number of questions itho 


authors First, what methods are they currently employing for à 


scre*siag patients. with coronary disease for cerebrcvasexlar | 


. Dr Menican: Dr Goldstone has nicely accented our practice of 
regarding atherosclerosis as a multisystem disorder demanding 
systemic evaluation prior to surgical intervention in any isolated 


| area. Certainly, if the ultimate natural history of the patient with 


disease and what is the diagnostic reliability? Secondly, what are - 
their earrent indications for coronary angiography in Me 


being evaluated for carotid or aortic disease? 
Vicrer M. BERNHARD, MD, Milwaukee: Our current policy "e 


manzg*ment oF this combination of lesions is the same as “hat 2 


outlimed by the authors. Their data adds a little more to our 
unde7s-anding of the problem. First of all, it tells us the approxi- 


mate-i- cidence of this combination of circumstances, and second, D 
supper-s the eoncept tha: a significantly obstructive lesion im the 


carotid artery places the patient at high risk for a netrolegical 
defict during cardiopulmonary bypass. = 


atherosclerosis can truly be altered by surgery, such a systemic 
approach seems mandatory. 

It is our eurrent practice to screen all patients with cerebrovas- 
cular disease for coronary artery disease by means of history, 


physical examination, and treadmill eardiogram. Coronary artery 
bypass candidates are screened as reported here, but in addition, 


now undergo evaluation by oculoplethysmography and phonoan- 


= giography. Patients with abdominal aortic or lower extremity 


JJ vascular disease are evaluated for both cerebrovascular and coro- 
. mary disease by the same methods. If the evaluation of a patient 


Our experience, reported to this society in 1972, ncted that e 


deaths occurred only in those patients who had severe cororary 
artery lisease defined as class III or class IV by these authors.and 


who underwent carotid surgery performed by an initial B 


sepa-a.e operation. Patients with less severe disease and with 
stable angina are not at ircreased risk and should have any 
dynamacally significant earotid lesion repaired first. W2 employ | 
the same criteria for selectirg patients for simultaneous carotid - 
andeowonary surgery as deseribed by Dr Mehigan, e our results | 
have sayed about the same  — nS 
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The hi Cardiovascular Soerety Symposium will be continued in the neat issue. 
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reveals multisystem involvement, then arteriograms of the areas 


d | in question are obtained, usually simultaneously. An approach to 


these often complex patients is then formulated. In addition, 
substantial emphasis i is given to the alteration of risk factors such 


as smoking, diet, and eXercise. 


$i 
, sh 


Dr Bernhard first brought the subject of coexistent carotid and 
coronary artery disease to the attention of this society five years 
ago, and we appreciate his remarks today. Certainly, manipulation 


POE. the aortic arch during coronary bypass surgery will result in 
— inevitable embolization of atherosclerotie debris in a certain 


number of patients, and in the patient believed to be at an 
. especially high risk for such a complication, brief clamping of 


NOS : accessible extracranial vessels may well be worthwhile. 
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^... it has long been recognized that 


anxiety, tension, agitation, and apprehension are all capable 
of increasing pain perception...” 


Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, pp 31-3. 


Following surgery... 
the perception of pain diminished 





(hydroxyzine HCI) 


— reduces the anxiety 
component of pain 
—permits reduction in 

narcotic dosage 
— controls emesis 


P'ease see Brief Summary on following page for contrainaications, precautions and adverse reactions. 
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fistaril LM. 
(hydroxyzine HCl) 


100 mg/2 ml —50 mg/ml and 





25 mg/ml Vials and Isojects® 


preoperatively 
and 
postoperatively 


e allays presurgical anxiety...allays 
the anxiety that may heighten the 
perception of postoperative pain 

e may enhance the effects of analgesics 
and reduce narcotic requirements 

e controls postoperative emesis 

e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 


usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL” (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyfine. The 
solution for intramuscular use must not be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities in the 
rat at doses substantially above the human therapeutic 
range. Clinical data in human beings are inadequate. Until 
adequate data are available to establish safety in early 
pregnancy, hydroxyzine is contraindicated during this 
period. 
Precautions: HYDROXYZINE MAY POTENTIATE THE 
ACTION OF CENTRAL NERVOUS SYSTEM DEPRES- 
SANTS SUCH AS NARCOTICS AND BARBITURATES. 
In conjunctive use, dosage for these drugs should be 
decreased as much as 50%. Because drowsiness may occur, 
patients should be cautioned against driving a car or 
operating dangerous machinery. The usual precautions 
for intramuscular injection should be followed; soft-tissue 
reactions have rarely been reported when proper tech- 
nique has been used. Hydroxyzine intramuscular solution 
should be injected well within the body of a relatively 
large muscle. Inadvertent subcutaneous injection may 
result in significant tissue damage. In adults, the preferred 
sites are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In children, 
preferably the mid-lateral muscle of the thigh. In infants 
and small children, the upper outer quadrant of the glu- 
teal region should only be used when necessary, as in burn 
patients, in order to minimize the possibility of damage to 
the sciatic nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older chil- 
dren, and only with caution to avoid radial nerve injury. 
Injections should not be made in the lower and middle 
thirds of the upper arm. Aspiration is necessary to help 
avoid intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it is 
usually transitory and may disappear in a few days of 
continued therapy or upon dosage reduction. Dryness of 
the mouth may occur with higher doses. Involuntary 
motor activity, including rare instances of tremor and 
convulsions, has been reported, usually with higher than 
recommended dosage. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml —10 ml vial; 50 mg/ml —2 ml and 
10 ml vial; Isoject? 25 mg/ml and 50 mg/ml, 1 mil fill; 
100 mg/2 ml, 2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vial) | 

VA Depot: NSN 6505-00-052-1367B (SO mg/ml, 
10 ml vial) 
More detailed professional information available on 


request. 
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spec Ae Mitoni- Daw r 
against topical infection 
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Broad-spectrum microbicidal action — 
the same as in BETADINE microbicides 
chosen by NASA for the Skylab mission and 
for ne Apollo 11/12/14 splashdowns — 
is found in BETADINE Ointment. 
= Kills both gram-positive and gram-negative 
bacteria (including antibiotic-resistant strains), 
fungi, viruses, protozoa and yeasts. 
m Dəes not block air...site can be bandaged 
.. Virtually nonirritating and nonstinging ...doeś 
not stain skin and natural fabrics. 


Purdue Frederick 


© COPYRIGHT 1974, THE PURDUE FREDERICK COMPANY 
NORWAL®, CONN. 06856 157374 A7785 


Packette 1/8 oz. 


Single-use size for 
BETADINE’ omtment : 
povidone-iodine degerming small s 


GER | areas, as in the cas 
: em dde a | of hyperalimentatic 


and catheter care. 
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povidone-iodine 
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È | Tube 1 oz. 

Packette 1/32 oz. " : Multiple-use size for treati 
Singie-use size for k common skin infections... 
degerming small skin i preventing infection in 


> „areas, as inthe case of X lacerations, abrasions and 
A -  ümbilical cord care and d | BETA DI N q burns. 
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30vidone-iodine 
ANTESEPTIC-GERMICIDE die ag a gar 
. jar 
NET WT. 16 OUNCES (1 LB.) Heavy-use size for treating 
infected stasis ulcers... burns 
.. extensive skin areas... or 
for prolonged treatment. 


COLACE prevents hard, dry stools common to constipation . . . 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE’ 


the most widely used 
stool softener. « 
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Clinical evidence of 
effectiveness in 
studies of 109 


hospitalized patients" 


Employing objective observations 
by nurse-monitors, two doubie- 
blind hospital studies of hyprotic 
effectiveness evaluated 57 orthope- 
dic patients, most postsurgiczl, and 
52 other postsurgical patients,’ with 
insomnia. Studies used similar pro- 
tocols of one nonmedication »ase- 
line night followed by seven nights 
of randomly-assigned Dalmane 
(flurazepam HCl) or matching pla- 
cebo. Dalmane was superior in 
reducing sleep induction time and 
nighttime awakenings and in pu 
longing sleep.* 

*When insomnia is caused by pain, appropriate anal- 
gesic therapy is the treatment of choice. Shauld the 


insomnia persist after the pain is relieved, censider 
Dalmane (flurazepam HCI). 





Confirmed by patients 
— assessment” 


ve-whelming majority of patients 
concur-ed with the monitor’s objective reports: 
those receiving Dalmane reported on morning 
questionna res that, on average, they fell asleep 
faster, awakened fewer times and slept longer 
than patients taking placebo.'’ 

Please see following page for a summary 

of product information. 
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Relatively safe and 
well tolerated; 
eyen for patients on 


warfarin’ 


Dalmane is generally well tolerated 
and relatively safe. Morning “hang- 
over” is infrequent. No unacceptable 
fluctuation in prothrombin time has 
been reported in patients on chronic 

. warfarin therapy.** The usual precau- 
tions should be observed in patients 
with impaired renal or hepatic func- 
tion; in the elderly and debilitated, 
initial dosage should be limited to 
15 mg to help preclude oversedation, 
dizziness or ataxia. 


All-night relief of postsurgical 
insomnia...proved 1n practice 


Dalmane 
flurazepam HC] 


one A.s. 


One 30-mg capsule #.s.—usual adult dosage 
(15 mg may suflice m some patients). 
One 15-mg capsule ...s.—initial dosage for 


elderly or debilitated patients. 














, Proven relief for postsurgical 
insomnia without repeating 
or increasing dosage 








Please see previous pages for study protocol. 


And also... 

Objectively proved in the 
sleep research Bboriticy: 
m Sleep within 17 minutes, 
on avenge 
m Sleep for 7 to 8 hours, 
on average 
m Sleep with fewer nighttime 
awakenings 
B Continued effectiveness 
over 28 consecutive nights 
of administration 


Dalmane 
tlurazepam HCI) € 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a s of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep. frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
ormations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diaze pas has not been studi2d ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
ves his period should almost al- 
ways be avoided. Consider possibility 
of pregnancy when instituting therapy; 
advise patients to discuss therapy if 
they intend to or do become pregnant. 
Not recommended for use in persons under 
I5 years of age. Though physical and psy- 
chological dependence have not veen 
reported on recommended doses, use cau- 
tion in administering to addictior -prone 
individuals or those who might ir.crease 
dosage. 
Precautions: In elderly and debil tated, limit 
initial dosage to 15 mg to preclud» over- 
sedation, dizziness and/or ataxia. Consider 
tential additive effects with otFer hypnot- 
ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and kidney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepatic function. 
Aiba Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
ing have occurred, particularly in elderly or 
debilitated patients. Severe sedation, leth- 
argy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


have been reported. Also reported: h2ad- 
ache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU eom- 
plaints. There have also been rare oceur- 
rences of leukopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
eae shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline phosphatase. 
Dosage: Individualize for maximum benefi- 
cial effect. Adults: 30 mg usual dosage; 15 
mg may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

Supplied: Capsules containing 15 mg or 30 
mg tlurazepam HCl. 
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— controls emesis 


Please see Brief Summary on following page for contrairdications, precautions and adverse reactions. 
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postoperatively 
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perception of postoperative pain 

e may enhance the effects of analgesics 
and reduce narcotic requirements 


ə controls postoperative emesis 


e vital signs are seldom impaired 
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convulsions, has been reported, 
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BRIEF SUMMARY 
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subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities in the 
rat at doses substantially above the human therapeutic 
range. Clinical data in human beings are inadequate. Until 
adequate data are available to establish safety in early 
pregnancy, hydroxyzine is contraindicated during this 
period. 
Precautions: HYDROXYZINE MAY POTENTIATE THE 
ACTION OF CENTRAL NERVOUS SYSTEM DEPRES- 
SANTS SUCH AS NARCOTICS AND BARBITURATES. 
In conjunctive use, dosage for these drugs should be 
decreased as much as 50%. Because drowsiness may occur, 
patients should be cautioned against driving a car or 
operating dangerous machinery. The usual precautions 
for intramuscular injection should be followed; soft-tissue 
reactions have rarely been reported when proper tech- 
nique has been used. Hydroxyzine intramuscular solution 
should be injected well within the body of a relatively 
large muscle. Inadvertent subcutaneous injection may 
result in significant tissue damage. In adults, the preferred 
sites are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In children, 
preferably the mid-lateral muscle of the thigh. In infants 
and small children, the upper outer quadrant of the glu- 
teal region should only be used when necessary, as in burn 
patients, in order to minimize the possibility of damage to 
the sciatic nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older chil- 
dren, and only with caution to avoid radial nerve injury. 
Injections should not be made in the lower and middle 
thirds of the upper arm. Aspiration is necessary to help 
avoid intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it is 
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label and affixed to the back of each illustration. All lettering must 
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ever possible for the preparation of all artwork. Template 
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Illustrations in full color are accepted for publication if the 
editors beieve that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction amd printing color illustrations, the remainder to be borne 
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contributien, the author’s share is $275.00 for up to six square- 
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Any addit onal illustrations or special effects will be billed to the 
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Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must aceompany all 
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Statistieal Review.—Manuscripts containing statistical evalua- 
tions showd include the name and affiliation of the statistical 
reviewer. 
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Papers Read Before the 25th Scientific Meeting 
of the International Cardiovascular Society, 
Rochester, NY, June 16-17, 1977: Part II 





Staged Intracranial 


and Extracranial Revascularization Ss 


John M. Moran, MD; O. Howard Reichman, MD; William H. Baker, MD 


* Twenty patients with a combination of intracranial and 
extracranial cerebrovascular lesions were identified in a series 
comprised of 118 candidates for superficial temporal artery to 
middle cerebral artery (STA-MCA) bypass. Ten petients had 
internal carotid (ICA) occlusion and contralateral ICA stenosis, 
seven patients had combinations of ipsilateral lesions, usually 
ICA occlusion and external carotid (ECA) stenosis, and three 
patients had multiple lesions. Eighteen patients had a STA-MCA 
bypass performed; 11 of these had contralateral reconstruction 
for ICA stenosis, and seven had ECA stenosis corrected. Two 
additional patients became asymptomatic after ECA endarterec- 
tomy only and their proposed STA-MCA bypass has been 
postponed. There were two deaths, one early and one late. 
Eleven patients are asymptomatic, five are improved, one is 
unchanged, and one is neurologically worse. 

(Arch Surg 112:1424-1428, 1977) 


(o endarterectomy has become accepzed as an 
effective surgical treatment for cerebral ischemia in 
selected patients with atherosclerotic extracranial carotid 
stenosis since it was introduced in 1954 by Eastcott, 
Pickering, and Rob.' Disobliteration of the totally occluded 
internal carotid artery, however, has been generally unsuc- 
cessful and as a result is a procedure that is infrequently 
performed today.’ Instead the vascular surgeon has come 
to realize the importance of augmenting ipsilateral 
external carotid, and contralateral internal carotid collat- 
eral pathways in symptomatic patients with total internal 
carotid artery occlusion. 

A new surgical approach to the augmentatior. of carotid 
collaterals was the introduction in 1968 by Donaghy and 
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YasargiP of the superficial temporal to middle cerebral 
artery anastomosis, directly bypassing the obstructed 
internal carotid artery. Excellent results have been 
achievec by neurosurgeons skilled in microvaseular 
techniques, to the end that this operation is assuming a 
more important role in the treatment of cerebral ischemic 
syndromes.‘ 

In patients with multiple cerebrovascular lesions, extra- 
cranial or intracranial, including the totally obstructed 
internal carotid artery, these questions arise: Which oper- 
ation skould be employed when? Should extracrania! col- 
laterals be operated? Should the opposite internal carotid 
stenosis be corrected? Should the obstruction directly be 
bypassed? If multiple operations are contemplated, in 
what order should they be done? In an attempt to previde 
answers to these questions, and to formulate a coherent 
patient care plan, we have reviewed our six-year experi- 
ence with this group of complicated and interesting cere- 
brovascular patients. 


SUBJECTS AND METHODS 


The records of all patients who have had a superficial temporal 
artery to middle cerebral artery (STA-MCA) bypass perfermed 
since 1970 were reviewed. Eighteen of 118 patients whose cases 
were reviewed had an additional extracranial cerebrovascular 
procedure. Two patients have had an extracranial procedure in 
preparation for subsequent intracranial revascularization. 

Fourteen of the patients were male and six were female. Their 
ages rarged from 41 to 69 years with an average age of 59 years. 
Eleven patients had a history of transient ischemic attacks (TIA). 
Seven cf these patients experienced hemiparesis and aphasia; 
three hed dizzyness and global amnesia; and two had amsurosi# 
fugax. Nine of the patients had a completed stroke but were 
judged to have a relatively mild neurologic deficit. One patient had 
both amaurosis fugax and an aphasic TIA. 

Angicgrams of all patients were available for review. As shown 
below, the most common combination of lesions was an irternal 
carotid artery (ICA) oeclusion and a contralateral ICA origin 
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stenosis, which was seen in ten patients. Seven patients aad 
eom »nations of ipsilateral lesions. Among these, five had CA 
occlusions, ome had an ICA siphon stenosis, and one had a rmri- dle 
eere»ral artery (MCA) stenosis. Six of these patients had an 
external carstid (ECA) stenosis, and in one patient the common 
carotid artery (CCA) was totally occluded. 


Anatomic Combinations No. of Patients 
Contralateral 
ICA occlusion \ 10 
ICA stenosis 
a" Multiple lesions 
Bilateral ICA siphon stenosis \ 5 
Unilateral ECA 
: Bileteral ICA occlusion \ 1 
Uni@ateral ECA stenosis 
Bifarcation stenosis \ 1 
IC occlusion & ECA stenosis 
Ipsila-eral 
IC occlusion 
»- ECA stenosis \ E 
+  IC# occlusion \ 1 
CCA occlusion 
ICA siphon stenosis \ 1 
ECA stenosis 
MCA stenosis, ECA stenosis 1 


As the falowing shows, 40 operations were performed ir 20 
patients. The interval between procedures ranged from ene week 
to 15 months. 


Procedure 
STAMCA bypass plus ipsilateral 
ECA thromboendarterectomy (TEA) 
Vein graft ECA 
Bifurcation TEA 
ECA TEA; contralateral bifurcation TEA 
Con-ralaterzl bifurcation TEA 
ECA TEA 
Vem graf ICA 
Dilation BCA 
Bilateral STA-MCA bypass; ECA TEA 
ECA TEA oaly 
Total 


Exght patients with atherosclerosis, an occluded ICA. and 
eontralatera ICA origin stenosis, had an MCA-STA byə»ass 
performed t» alleviate neurologic symptoms. Six of these patients 
had a proph-lactic contralateral carotid endarterectomy at a later 
date. The carotid endarterectcmy was performed prior to zhe STA- 
MCA bypass in two patients with a severe contralateral CA 
stenosis (Fig 1). One patient with fibromuscular dysplasia. an 
eccladed ICA, and a contralateral ICA stenosis, had a prophylactic 
dila-ztion of her stenosis following a STA-MCA bypass. A s»eond 
patient witt fibromuscular dysplasia had an ICA occlusion and a 
eontralaterai ICA dissection secondary to a dilatation procecare. 
The dissection was replaced with a vein graft prior to the 
performance of a STA-MCA bypass. 

Four patients with ICA ocelusion and ipsilateral ECA ster»sis 
had an exte-nal carotid endarterectomy to increase flow intc the 

superficial t2mpcral artery (Fig 2). Two patients with an ICA 
siphon stenesis and one patient with a middle cerebral zr-ery 
stenosis hac a bifurcation endarterectomy rather than jus an 
external carotid endarterectomy. The ECA was revas-ul&r-zed 
using a veimgraft in two cases, one because of technical eonsHer- 
atioms at the time of operation and the other because əf an 
ecclided CCA. Six of the ipsilateral extracranial recons:ruet-ons 


No. of Patients 
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were performed prior to the STA-MCA bypass. One patient had a 
bifurcation endarterectomy 15 months after an STA-MCA bypass 
for an angiographically proven progressive ECA stenosis. Another 
man with a carotid siphon stenosis electively had an ECA endar- 
terectomy after the STA-MCA bypass because of a change in our 
policy (see "Comment" section). 

One man with bilateral ICA occlusions had an external carotid 
endartereetomy performed without relief of symptoms. A later 
STA-MCA bypass totally alleviated his incapacitating light 
headedness. Two patients with an ICA occlusion and an ipsilateral 
ECA stenesis were asymptomatic following an external carotid 
endartereetomy, and the contemplated STA-MCA bypass has been 
indefinitely postponed. 


RESULTS 


There have been two deaths in this series, one early and 
one late, for an overall mortality of 10%. One man with a 
progressive neurologic deficit, an ICA siphon stenosis, and 
an ECA occlusion (Fig 3) worsened after an external 
carotid endarterectomy. Repeat angiograms showed the 
siphon stenosis had occluded and an urgent STA-MCA 
bypass was performed. His neurologic deficit continued to 
worsen and he died within 30 days. A neurologically 
asymptomatic man died 12 months following the operation 
of a presumed myocardial infarction. Ten of the 11 TIA 
patients are asymptomatic but one had a neurologic deficit 
related to a contralateral prophylactic endarterectomy. 
Among the eight surviving stroke patients, seven are 
improved and one is unchanged. 


COMMENT 


The goal of surgery in the treatment of cerebrovascular 
disease is threefold: (1) to remove a source of emboli; (2) to 
increase cerebral blood flow; and therefore (3) to alleviate 
symptoms and prevent a crippling neurologic deficit. These 
goals remain the same regardless of the extent of the 
cerebrovascular occlusive process. 

Nine patients in this series had multiple ipsilateral 
arterial lesions, usually an occluded internal carotid and a 
stenotic external carotid artery. In these patients a prox- 
imal external carotid endarterectomy was usually first 
performed to provide normal inflow for subsequent STA- 
MCA bypass. However, one patient, described earlier, died 
with the following sequence of operations: the neurologic 
deficit worsened after ECA endarterectomy, a siphon 
stenosis was proven to have occluded, and the progressive 
downhill course was not altered by STA-MCA anastomosis. 
We hypothesize that despite heparinization, the stagnation 
of blood in the narrow carotid siphon during the carotid 
endarterectomy contributed to the occlusion. It is our 
present policy to perform the STA-MCA bypass first in 
such patients if the superficial temporal pulse feels at all 
adequate. and later perform a proximal external carotid 
endarterectomy. This approach has been successful in one 
patient te date. 

An alternative plan would be to repair both lesions at the 
same operation. There are two drawbacks to this approach. 
Heparin administered during the proximal endarterec- 
tomy would have to be completely reversed prior to the 
neurosurgical part of the operation. Secondly, a proximal 
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Fig 1.—One of two patients with a severe internal carotid (ICA) stenosis who had 


contralateral carotid thromboendarterectomy prior to a superficial temporal artery 
to middle cerebral artery bypass for a symptomatic ICA occlusion. 





Fig 2.—Patient had an external carotid stenosis and an internal carotid occlusion. Silver clip is from a 
contralateral carotid endarterectomy previously done for a symptomatic stenosis. 
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Fig 3.—Two patients had a carotid siphon stenosis (arrow) pics an 
ipsitateral external carotid stenosis. See text for surgical teat- 
ment ef such patients. 


encarcerectomy added to the lengthy STA-MCA operazion 
woulc necessitate a prolonged period of general anestà-sia. 
Netter of these objeetions is unsurmountable bu- tc date 
we heve not combined these procedures. 

£xrong the patients who had external carotid enda-ter- 
ectomies verformed to increase inflow for anticipated 
STi-4MCA bypass there were two who became esympto- 
matic so that their STA-MCA bypass has been indefin tely 
postponed. In these patients the improvement was 
prebably due to increasec collateral flow to the ipsila-eral 
cerebral hemisphere. 

Pasents with bilateral lesions should have the sy pto- 
matic lesion repaired primarily. (This dictum was violated 
in ^w» patients because the contralateral proximal internal 
camoted stenosis was so precariously narrowed that 
compete occlusion was deemed imminent.) That s, a 
patient with a right internal carotid stenosis, a left 
internal earotid occlusion and right hemispheric TIA's 
woule obwiously have a right carotid endartereetomy 

“performed. This procedure eliminates a source cf eraboli 
and may ncrease flow to the ipsilateral hemisphere 

¥ -his nypothetieal patient had left hemispheric ran- 
sientischemic attacks, we would perform a left STA-*ICA 
bysass. Tris plan assumes that the TIAs are seccndary to 
intermittent low blood flow in the left cerebral hemis»aere. 
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Fig 4.—A postoperative arteriogram showing a patent superficial 
temporal artery to middle cerebral artery anastomosis. Patient is 
currently asymptomatic. 


A skeptic could argue that the TIAs were all due to emboli 
that originated from a stenotic atheroma prior to complete 
occlusion, and thus the occlusion has eliminated the possi- 
bility of future embolic attacks. Still other peripheral 
vascular surgeons would perform a right or contralateral 
carotid endarterectomy to improve left hemisphere blood 
flow via collateral pathways. We have recommended STA- 
MCA bypass to these patients because it (1) directly 
increases blood flow to the symptomatic hemisphere and 
(2) in our hands is a technically suceessful operation with a 
cure or mprovement rate of 95% in patients with TIA. 
(Fig 4). 

“Prophylactic” carotid bifurcation reconstruction was 
performed in ten patients and STA-MCA bypass in one 
patient. Prophylactic endarterectomy is a commonly 
performed operation although the literature is controver- 
sial regarding this indication." Hopefully noninvasive 
testing will help select asymptomatic patients at risk for 
stroke, thus limiting operative therapy to this group." The 
use of prophylactic STA-MCA bypass is entirely analogous 
to prophylactic carotid endarterectomy; it is an operation 
with a low morbidity and mortality that may prevent a 
permanent neurologic deficit. The above controversy, ie, 
does either of these prophylactic operations provide 
increased protection from a future stroke, lends itself to a 
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randomized prospective study. 

Finally, it is of interest that there are two patients in 
this series with fibromuscular hyperplasia of the internal 
carotid artery, one of whom developed bilateral symptoms 
due to oeclusion and the other due to dissection after 
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dilatation. These events suggest that this disease is not 
benign but may cause severe neurologic sequelae. 


Andrew Carney, MD, operated on one patient in this series. 
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Discussion a» 


ALLAN D. CarLow, MD, Boston: I should like to ask if the authors 
have had an opportunity to perform flow studies on the extracra- 
nial-intracranial bypass procedures and if so, what the flow rates 
were? Secondly, in any of the bypass procedures was there an 
anatomical situation such that competition for flow between the 
normal arterial route and the bypass procedure was possible, thus 
rendering the extracranial to the middle cerebral artery bypass 
less effective following the second stage procedure? 

WILLIAM H. Baker, MD, Maywood, Ill: We have not performed 
flow studies using radioisotope techniques but we are preparing to 
do flow studies starting in the fall. We have tried to estimate flow 
based on the contrast arrival time and the measurement of the 


superficial temporal artery diameter, but I cannot relate the emact 
numbers to you. Hopefully, we will be able to tell you more about 
accurate blood flow in the future. 

I am not aware of any situations in which we created a 
competitive flow situation rendering the superficial temporal 
middle cerebral artery bypass ineffective. 

Our average follow-up time was 16.5 months. All of these 
patients have had arteriograms taken, not only the patients whose 
cases I presented today but one hundred-some odd patients, and to 
my knowledge only two of the 100 patients are occluded in six- 
month follow-up study. 


New Requirement for Authors 


Congress recently passed The Copyright Revision Act of 1976, effective Jan 1, 1978, 
which affects the American Medical Association's procedure for reviewing manuscripts 


submitted for publication. 


In view of this law, all transmittal letters accompanying manuscripts submitted for 
publication should contain the following language: "In consideration of the AMA taking 
action in reviewing and editing my submission, the author(s) undersigned hereby 
transfers, assigns, or otherwise conveys all copyright ownership to the AMA in the event 

that such work is published by the AMA." 
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The Artificial Heart 


Progress and Promise 


41 


William S. Pierce, MD; John A. Brighton, PhD; James H. Donachy; Donald L. Landis; 
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Gerson Rosenberg, PhD; G. Allen Prophet; William J. White, VMD; John A. Waldhausen, MD 


* A multidisciplinary group has designed, fabricated, and 
evaluated an artificial heart. The heart consists of two smooth- 
surfaced sac-type pumps, two pneumatic power units, and an 
electronic control system. The artificial heart has been employed 
in 22 calves. A variety of problems have been encountered and 
overcome and a significant improvement in pump design has 
been made. As a result, a gradual increase in survival times has 
occurred. The last two calves in which the heart was tested lived 
for 60 and 42 days respectively. These animals ate well and 
gained weight. The ability of the control system to balance the 
output of the two pumps over long periods of time and to 
automatically increase cardiac output with treadmill exercise 
has been confirmed. No insurmountable problems in the devel- 
opment of the artificial heart have been identified. The date that 
an artificial heart will be available for clinical use depends on the 
availability of funds and on the tenacity of the investigators. 

(Arch Surg 112:1430-1438, 1977) | 


i 


wenty years have elapsed since the first report was 
published describing the implantation of an artificial 


heart in an experimental animal.) Gradual progress has 


been made toward the goal of developing a practical, 
therapeutic device that will support the circulation and 
allow a comfortable existence. The concept that such a 


mechanical heart would be a useful therapeutic device was. 
seriously questioned when successful clinical cardiac trans- 


plantation was achieved. However, the seemingly insur- 
meuntable problems in obtaining donor hearts, in timing 
donor heart availability and recipient need, and in proper 
management of drug therapy in patients to prevent donor 
heart rejection casts doubt on the ultimate usefulness of 
cardiac transplantation. Nevertheless, a low priority and 
limited funding have hindered the development of a 
mechanical heart, and its evolution continues to lag far 
behind heart transplantation. 

A multidisciplinary group was established at The Penn- 
sylvania State University in 1971 to develop a practical 
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implantable artificial heart. This report documents the 
accomplishments to date and indicates areas of future 
direction. 


MATERIALS AND METHODS a 
System Components | 


o 
The artificial heart under development is composed of two 
separate sac-type pumps, one to replace each ventricle. The pumps 
are energized by individual external pneumatic power units. An 


Fig 1.—Latest artificial heart designed by our group employs two 
angle port pumps. Each pump consists of a flexible segmented 
polyurethane sac within a rigid polycarbonate case. Tilting disk 
valves are employed. Maximum output is 14 liters/min. 
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automatic electronic control unit is employed to balance the output 
of the twc pumps, maintain physiological pressures, and permit an a 
increase in cardiac output with exercise. à 

The artificial ventricles employed in the first 18 total heart 
replacements were of the tethered sac design.* In this design, a 
highly smooth, seam-free polyurethane sac was positioned within 
a rigid, cast epoxy housing.*^ The external surface of one half of 
the sac was glued or tethered to the housing just above its equator 
in a manner to prevent apposition of opposite walls during 
pumping. Ball-type inlet and outlet valves were generally 
employed. This pump had a stroke volume of 100 ml (5 mm Hg 4 
mean inlet pressure, 90 mm Hg mean outlet pressure) and an f 
ejection fraction of 50%. After the 18th calf implant, the pump was 5 
redesigned to decrease pump size, increase the ejection fraction, 
and eliminate stasis. 

Transitional design pumps were employed in the 19th and 20th M, 
calf implants. The angle port pump was employed in implants 21 à 


e a * di. 
ed — hum x 


Fig 2.—Both left and right pneumatic power units supplied air "a 
pressure and vacuum alternately at rate and duration that could E. 
be set in power unit timers for manual operation. In automatic 
control. rate and duration were in accordance with automatic ‘a 
control unit signals. A spare unit is kept in bottom of console to 
supply pewer for either left or right pump in case of failure of 1 
i 
P 





primary units. 





5 
E 
f 1 
VARIABLE . ^s 
SYSTCLIC 
R. POWER į DURATION | 
UNIT $ | 
it 
VARIABLE 
RATE 

SERVO- | 
VARIABLE | 
DURATION M 
SYSTEMIC aree a 
CIRCUIT A : | 
STROKE | 
C OPTIMIZER » 
ELOOD FLOW 1 
CONTROL SIGNALS i 
CONTROL SYSTEM OUTPUTS | 
Fig 3.—Automatic control system is composec of two negative feedback servomechanisms. Servostroke 3 
optimizer insures complete filling of left pump wath each beat and changes left pump beat rate in accordance | 
with aortic pressure. Servovariable duration unit nsures that left atral pressure remains within normal limits by | 
varying time that air pressure is applied to richt pump during each beat (RA indicates right atrium; RV, S 
^ prosthetic right ventricle [right pump]; LA, left &rium; and LV, prosthetic left ventricle [left pump]). í 
Arch Surg—Vol 112, Dec 1977 Artificial Heart—Pierce et al 1431 N 
i 
A 

2 E 

E- BA E wu ht LA * cR A b USER A x ccu b » n. LN NEJ ^ 








— 
<x 
= 
> 
or 
> 
72 
L 
O 
N 
x 
Lit 
Li 
= 


CONSECUTIVE CALF IMP_ANTS 


Fig 4.—Bar diagram indicating survival times for 22 consecutive calves in whom total heart 


replacement was performed. 





Fig 5.—Photograph showing calf 21 several weeks after total 
heart replacement. Operation was performed through right thora- 
cotomy. 


Fig 6.—Two longest surviving calves had elevated right atrial pres- 


sures. Malfunction in right pump of calf 21 was responsible for 


excessive values in that calf. However, both calves had progressively 
increasing normalized blood volume, etiology of which is not under- 
stood (TAH indicates total artificial heart). 
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and 22 (Fig 1). In this design, the smooth polyurethane saz is 
positioned within a machined polycarbonate housing. A separate 
polyurethane diaphragm is employed to transmit pressure to the 
blood-contaiaing sac and to limit the excursion of the blood sac. 
This pump kas a stroke volume of 105 ml (5 mm Hg mean mlet 
pressare, 90 mm Hg mean outlet pressure) and an ejection fraction 
of 73%. 

The pneumatic power console, contains three power units, one 
for eæch ven-ricle and an auxiliary unit (Fig 2). Each unit has an 


e adjustable systolic pneumatic pulse pressure, diastolic vacumm, 


rate, and systolic duration. In actual operation, the left systolic 
pressure is normally set at 200 mm Hg, with a vacuum of 28 mm 
Hg, while the right systolic pressure is set at 100 mm Hg, with a 
vacuum of 38 mm Hg. The beat rates and systolic durations are 
automaticall- set through tke electronic control system. Two 
separately fased, 110-voit, 6)-Hz electrical sources ard a de 
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Fig 7.—Serial (top left) and plasma (top right) hemoglobin levels 
indicate acceptable low level of blood damage. Serial BUN 
(bottom left) and creatinine (bottom right) levels indicate good 
renal function until onset of mechanical ventricle failure. 


storage battery-inverter system with automatic switching are 
incorporated in the power console to insure a continuous source of 
electrical power. 

The autematic electronic control system insures that the left 
ventricle always pumps from a completely full to “empty” 
stroke." This is accomplished by using a preset left systolic 
pressure that insures complete “emptying” of the sac at all 
physiologieal pressures. Complete filling of the sae is sensed by a 
Hall effect switch incorporated between the flexible polyurethane 
diaphragm and the rigid polycarbonate housing. The right 
ventricle is operated from a separate rate oscillator. 

The left atrial pressure, sensed external to the body from the 
left pneumatic power line, is automatically maintained at any 
desired preset level (generally 7 mm Hg) by controlling the 


duration of the right systolic pneumatic pressure pulse. An 


addition has been incorporated into this system that changes 
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cardiae output in response to vasoactive drugs and to exercise. 
This is accomplished by incorporating a delay in the left power 
unit during diastole, just after the Hall sensor indicates a full left 
sac. The magnitude of the delay is dictated by the desirec cardiac 
output of the resting calf. The delay is then increased or decreased 
to modulate any change in arterial blood pressure, sensed external 
to the body through the left pneumatic power line. Thus, as the 
system is designed, vasopressor drugs increase the delay and 
decrease left ventricle rate and cardiac output, while vasodilators 
or exercise decrease or eliminate the delay and increase left 
ventricle rate and cardiac output. A block diagram of the auto- 
matie control system is shown in Fig 3. 


Calf Implants 


Weaned Holstein calves weighing 85 to 90 kg were fasted for 18 
hours. Neomycin sulfate-sulfamethazine bolettes were adminis- 
tered orally the evening prior to operation to decrease ruminal gas 
production. Cephalothin sodium (1 gm) and gentamicin sulfate (80 
mg) were administered intramuscularly 12 hours prior to and 
again at operation. The calf was anesthetized with halothane, a 
nasotracheal tube inserted, and a mixture of halothane and 
oxygen was administered throughout the operation. A median 
sternotomy or right fifth interspace thoracotomy was made. 
Heparin sodium, 3 mg/kg, was administered intravenously. Vena 
cava cannulae were inserted through the right atrium and an 


LEFT IO 
PNEUMATIC 
LINE 
PRESS 


RIGHT lOO-y 
PNEUMATIC 
LINE 
PRESS 


O 
i 


| PRIOR TO EXERCISE 





arterial cannula was inserted into the femoral or brachiocephalic 
artery. 

Cardiopulmonary bypass, using a roller pump and microporous 
Teflon membrane oxygenator, was initiated and the body temper- 
ature was reduced to 30 C. The lungs were inflated to 20 em of 
water pressire with room air every ten minutes. The heart was 
excised at the atrioventricular groove. Atrial snap rings and a 
Dacron aort c graft were sutured into place. The pulmonary artery 
quick-connezt was inserted. The left pump was attached and 
deaired usirg a Swan-Ganz double lumen catheter. Pumping was 
begun to keap the left atrial pressure below 10 mm Hg. The right 
pump was nserted, deaired, and pumping begun as cardiopul- 
monary bypass was discontinued; 24% hours of bypass time were 
required. 


Postoperative Care and Monitoring 


After completion of the operation, the calf was placed ir a 
restraining cage and taken to the constant care room. The 
nasotracheel tube was kept in place and supplemental oxygen 
provided from 6 to 48 hours after operation. When the blood gf 
values were satisfactory with the calf breathing room air, de 
endotracheal tube was removed. Each day, the calf was given 4 to 6 
liters of water, free access to alfalfa hay, and 1 kg of a bran, eat, 
and soybean mixture. | 

Cephalotnin sodium (1 gm every six hours) and gentamicin 
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Fig 8.—Calf 22, prior to exercise and during treadmill exercise, 22 days after implantation of 
total artificial heart. Cardiac output automatically increased from 7.5 to 10.1 liters/min (AOP 


indicates aortic blood pressure). 
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sulfat» (80 mg every eight hours) therapy was continued for seven 
days. Dipr-imadole (100 mg every six hours), aspirin (60^ mg 
every six hours), and warfarin sodium, sufficient to ma:ntzia the 
prothzombm level at twice normal value, were given orally. These 
drugs were continued for the duration of the experiment. 
Arterial and right atrial pressures were monitored with 
Specialy designed and fabricated balloon-tipped catheters.” The 
left acrial pressure was monitored directly through a Teflon 
catheter fœ 72 hours after operation to permit blood gas determi- 
natiers. Av that time, the catheter was permanently sealed. 


@Arterml and [eft atrial pressures required for the automatic 


electronic eonzro| were sensed from the left pneumatic line 
pressure external to the body. All pressure transducers were 


. calibrated caily. Data were recorded on a strip chart reeorder. 





RESULTS 


The survival record of 22 consecutive calves to have heart 
repiacemeats is shown in Fig 4. The first six calves died on 
tem operafing table. Causes of death included excessive 
bleeding, pulmonary insufficiency, and tilting disk valve 
break-ge. The next 11 calves each lived for an average of 
one week. Two problems were apparent. First, the ar-ifi- 
cial ventrieles were semewhat large and the bulky rght 
ventricle impeded venous return. As a result, the venous 
pressure frequently rose above 20 mm Hg, resulting in 
bris-e- edema and in hepatic engorgement, with su:se- 
quent jaurdice. Second, thrombus formation commenly 
occurred im these ventrieles, in spite of a variety of 
antico.gulent drug regimens and albumin-coating of the 
blocc-eontacting surfaces. Considerable information, 19w- 
ever, was cained from this group of calves. Modifications 
in pump design were made and the next two calves (19 and 
20) eacn lived Zor about one month. Venous obstruction was 
redueel, bat not eliminated. Thrombus formation was 
greatly recaced. One calf died as a result of a severe sternal 
wound infestion; the second died from sepsis. 

The ast zwo calves (21 and 22) have been operated on 
througn the right thoracotomy approach. Both prosthetic 
ventrices were of the new angle port design. The calves 


Fig 9 —Atria side of prosthetic mitral valve of calf 21 shaws 
evidence of hea ing and absence of thrombus formation. Ballo»n- 
type ief atri@ pressure transducer was employed in this calf and 
is readiy sean. 
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stood and ate on the evening following operation (Fig 5). 
Respiratory complications did not occur. The calves 
eontinued to eat well and gained approximately 1 kg in 
weight daily. Cardiac output ranged from 7 to 10 liters/ 
min. 

Both calves exhibited a gradual tendency for the central 
venous pressure to increase. This was always associated 
with an increase in circulating blood volume as determined 
by the Evans blue dye indicator technique* (Fig 6). Hema- 
tology and clinical chemistry values generally remained 
stable throughout each experiment (Fig 7). The hemo- 


globin level stabilized at 8 to 9 gm/100 ml; additional 


transfusions were not employed. Plasma hemoglobin levels 
averagec 4 mg/100 ml. There was no evidence of intravas- 
cular coagulation. Serum sodium and potassium levels 
remained within normal limits of 135 to 142 mEq/liter and 
3.5 to 4.5 mEq/liter, respectively. Exercise on a treadmill 
was begun two weeks after operation and was performed 
on a daily basis for 10 to 20 minutes as tolerated by the 


animal (Tig 8). 


The hemodynamic factors were within normal limits 
while the pumps were functioning properly. Specific 
detectable aberrations in the power line pressure contours 


Fig 10.—Gross photograph and photomicrograph of kidney of calf 
21. No evidence of emboli is seen. Microscopic architecture of 
kidney is similar to that of unoperated calf. 
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subsequently developed in both calves, while their clinical 
appearance was excellent. Progressive inability to pump 
the right ventricle (calf 21) and left ventricle (calf 22) led to 
termination of the experiments. Autopsy examination in 
these last two calves revealed a small, linear tear in the 
right blood sac (calf 21) and in the left blood sac (calf 22). 
The ventricles were free of thrombi and the valves were 
clean (Fig 9). There was no evidence of mechanical obstruc- 
tion of the inferior or superior vena cava or right atrium. 
The lungs were normal in appearance, except for some 
atelectasis adjacent to the artificial heart. The kidneys 
were free of emboli (Fig 10). The liver in each animal 
showed some enlargement, with evidence of centrilobular 
fibrosis. The remainder of the autopsy was normal. 


COMMENT 


The applied research reported here represents a 
combined effort of a multidisciplinary group composed of 
mechanical, electrical, and aerospace engineers, veterinar- 
ians, physicians, and technical personnel with expertise in 
a variety of areas. Virtually the entire artificial heart 
being developed at the Pennsylvania State University and 
described here is fabricated in-house to allow precise 
quality control and to permit minor changes to be made 
promptly and efficiently. The present experimental design 
represents an evolution of thought and experience that can 
only be obtained through animal experimentation and 
long-term observation of calves with mechanieal assist 
devices and artificial hearts. A real effort has been made to 
extensively bench-test devices and to predict potential 
problems before they exist. Animal implant studies are 
very costly and time-consuming and should be performed 
with the best devices that are possible to design and 
fabrieate. However, the ultimate test is proper, long-term 
function in the experimental animal. 

For years, thrombus formation has been a limiting 
factor in artificial heart research." Attention to several 
important details have virtually eliminated this problem 
from the most recent calf implants. Considerable attention 
has been given to fabricating an extremely smooth, 
segmented polyurethane blood contaeting surface. No 
seam is present in the blood sac. All fabrication is carried 
out in a laminar flow hood to avoid particulate contamina- 
tion. Care is taken to avoid touching the sac in locations 
that will later be exposed to blood. No rings, switches, ete, 
are glued to the external surface of the sac that may, in 
turn, affect the physieal property of the blood contacting 
side. Extensive use has been made of the scanning electron 
microscope to control the sac fabrication technique.” 

Design features are also of primary importance in 
preventing thrombus formation. The ejection fraction of 
the new angled port pump is 75%. Both still photography 
and cine studies of particulate matter in the pump have 
permitted design modifications insuring better washing 
and higher flow velocities at the blood-elastomer inter- 
face.” | 

Finally, pharmacological modification of platelet adhe- 
siveness, using dipyrimadole and aspirin, and of the coag- 
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ulation process using warfarin also appear to be impor- 
tant." Scanning electron-microscopy of the blood 
contacting surfaces of used sacs shows the presence of 
occasional platelets and subcellular debris." There is no 
evidence that these deposits serve as nidi for small thrombi 
or emboli. 

The present major problem limiting the artificial heart 
under development by our group is the occurrence of linear 


tears at points along the line of maximum flexion of the 


blood sac. This particular problem has not occurred with 
extensive bench testing, nor has it occurred in any of 12 
calves who have undergone long-term (1 to 16 weeks) 
continuous mechanical circulatory assistance. We are 
studying the nature of the failure and believe it can be 
readily overcome by a minor design change at the flexion 
line of the pump. Design features are extremely important 
in avoiding flexion failures. Our extensive use of 
segmented polyurethane over ten years**: and the rece 
report of Szycher and his associates'* suggest that flex life 
is an outstanding feature of this material. 

One plysiological problem recognized by most groups 
performing mechanical heart substitution is an elevated 
central venous blood pressure." In our calves, this elevation 
in blood pressure has occurred secondary to an increase in 
circulatirg blood volume and with normal serum elec- 
trolyte levels. The increase in blood volume is not due to 
mechanical obstruction of the superior or inferior vena 
cava or to the tricuspid valve.'* The mechanism is unknown, 
but may be related to abnormalities in the normal renin- 
angiotension-aldosterone system, or may be related to loss 
of cardiac stretch receptors. This problem requires further 
study. The elevation in central venous pressure is generally 
not severe and has not limited animal survival. It can be 
controlled by use of salt and fluid restriction and with 
diuretic therapy. 

Three long-term problems that are being anticipated 
and deserve current consideration include infection along 
the pneumatic power tubes, calf growth, and flex life of 
available elastomers. Infection along percutaneous access 
tubes has not occurred in any of our calves with total heart 
replacement. However, such infection is a well recognized 
problem, partieularly in stall-confined experimental ani- 
mals. Tke problem can be minimized by velour covering of 
access tabes, assiduous cleaning and application of anti- 
septic omtment to the exit sites, and by avoiding traetion 
on such tubes.'* There is also benefit to employing small- 
diameter tubes and burying them subcutaneously for some 
distance under the skin. 

Artifieial hearts under development today are generally 
designed for adult human use. Minor modifications permit 
experimental evaluation in young calves weighing 80 to 95 
kg. The thoracie cavity of these animals is adequate in size 
and the calves are quite tolerant of cardiopulmonary 
bypass. However, as a result of the tremendous growth 
rate of the calf, the maximum output of the present 
artificial hearts, ie, 12 to 14 liters/min, limits exercise 
ability several months after implantation and is insuffi- 
cient at basal levels four months after operation, at which 
time the calf ean be expected to have doubled his operative 
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weight. Clearly, an experimental animal that does not save 
the tmemendous growth potential as the calf is required. 
‘There is no obvious acceptable choice. We are currently 
inves igat-ng the use of a “compact” cow, the Irish-Dexter 
breed whese growth potential is about one-half that o: the 
Hoist»in breed. 

Tae ultamate flex life of biocompatible elastemers in 
bloed pumps is only beginning to be investigated. Seweral 
currently available polyurethanes and related co-polymers 

erepre ent »rcmising materials. However, flex testing must 
be dene n the actual pump design to be emplayed, 
pumpeng < blood analog, at body temperature and at real 

- , time. The nterrelation between design and material prop- 
.. -erties is crucial. For instance, in industrial applieaticrs of 
rolling diaphragms, elastomers meet more stringent speci- 
fieaticns than are required for use in artificial hearts. 

However, in all current leng-flex-life applications, careful 

desioa corsideratiors reduce stresses on the elastomer-and 

theresy maximize flex life. Thus, there is reascn te be 
optimistic 

An artiicial heart that is suitable for clinical ase does 
not exist. Most of the experience around the world has 
invclwed pumps powered by external pneumatic pewer 
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electromechanical pumping of blood is under development 
by our group (Fig 11). Two separately powered pumps of 
this type can be implanted into the thorax of the human 
(Fig 12). The automatic control system as described herein 
can be readily adapted to such electrically driven pumps. 
The initial system will require a percutaneous electrical 
lead, while later ones will employ a subcutaneous coil with 
power transmission by inductive coupling.*"^ The pumps 
will be energized by household power or by a rechargeable 
zinc-silver battery pack. A battery weighing 5 kg and 
having a volume of 2,000 ml would supply sufficient energy 
to operate the artificial heart for five hours with ample 
reserve. 

Gibbon? stated in his presidential address before the 
Society of Vascular Surgery in 1965, "Nothing that I have 
read by investigators in this field indicates any doubt in 
their minds that a practical intrathoracic artificial heart 
will be developed in the foreseeable future." The time that 
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an artifical heart will be available for use in patients is 
dependent on the vigor and persistence of the investiza- 
tors and on carefully targeted funding for this applied 
research problem. Our experience to date has convinced us 
that the effort and expenditure will be well rewarded. 
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Discussion 


W. STERLING EDWARDS, MD, Albuquerque, NM: I would like to 
ask Dr Pierce to make a few comments about the flow surfaces 
exposed to blood. What experiences have you had that make you 
happy with the flow surfaces now used? 

DR PIERCE: Our group has also been developing a left ventricle to 
aortic assist pump that has been employed in a series of calves 
with normal hearts and in calves with induced cardiogenic shock. 
And I would like to emphasize, as Dr Norman pointed out, that the 
effect of left ventricular assist pumping in cardiogenic shock is 
truly remarkable, with prompt recovery of aortic pressure and 
restoration of normal left atrial pressures. 


The clinical pump that has come from this work employs a- 


smooth polyurethane surface and has a very similar design to that 
of the ventricle employed for the artificial heart. The pump 
receives blood from the left ventricular apex and ejects blood into 
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the ascending aorta. The assist pump has been employed in two 
patients te date who could not be taken off of cardiopulmonary 
bypass. Neither of these patients has been a long-term survivor, 
unfortunately. 

In respoase to Dr Edwards' question about the surfaces, we do 
all of our <abrication of the polyurethane surfaces in a laminar 
flow hood. 3reat effort is taken to make the surfaces as smooth as 
possible. We control those surfaces by the use of scanning electron 
microscopy to see how we are doing and to develop techniques that e 
can be used to get those surfaces even smoother. The combination 
of proper design, good smooth surfaces, and the use of warfzrin 
and platelet protective agents (dipyridamole and aspirin) have 
pretty much eliminated the problem of thrombosis formation from 
our work. 
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Call Olympus 
Service. 


It's important to consider service when you make 
your choice of fiberscopes. There’s an Olympus service 
lab near you in New York. Shicago, Los Angeles, Houston 
and Jacksonville. Write for information or a demonstration 
of an Olympus fiderscope for your specialty. 
Olympus Corporation ef America, Medical Instrument 
Division, 2 Nevada Drive, New Hyde Park, New York 11040. 
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As you know, skin and soft-tissue infections * including 
peritonitis. may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be usefu before the infection 
becomesirreversible...exactly when itis most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of grarr-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections * Therefore, when you suspect that 
the pathogen involved is one of the susceotible organisms 
for which the drug is indicated in skin anc soft-tissue 
infections * you may begin therapy with «eflin even while 
results of susceptibility studies are pendirg...and thus save 
precious hours for the patient. Keflin maybe administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously tc pericillin-sensitive 
patients. 

Itis contraindicated in persons who hare shown hyper: 
sensitivity 'o cephalosporin antibiotics. 


* Skin and soft-tissue infections, including peritonitis, caused by susceptible strains 


of staphylococci (both penicillinase and nonpenicillinese-producing). group A 
beta-hemolytic streptococci. Esch. coli, Pr. mirabil.s. andl Klebsiella 
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Equivalent to cephalothin. 





Brief Summary. 

Consult the package literature for 
prescribing information. 

Indications: Keflin* (cephalothin sodium, 
Lilly), Neutral. for Injection. is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing). 
group A beta-hemolytic streptococci, 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 
to cephalosponns. 

Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN " 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of ihe penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents. 

Although alteration in kidney function IS 
rare. evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information 

If thrombophiebitis or superinfection 
occurs, take aporopriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape* (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia. thrombophlebitis, transient 
rise in SGOT ard alkaline phosphatase. rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported [1114755] 


Additional information available to the 
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Eli Lilly and Company 
Indianapolis, Indiana 46206 
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An Intracorporeal (Abdominal) 
Left Ventricular Assist Device 


Initial Clinical Trials 


John C. Norman, MD; John M. Fuqua; C. Wayne Hibbs, MS; 


Charles H. Edmonds, MD; Stephen R. Igo; Denton A. Cooley, MD 


® We have initiated clinical trials with an intracorporeal 
(abdominal) partial artificial heart and ten preterminal postcar- 
diotomy patients have been studied. During profound left ventric- 
ular failure, the device captures the entire cardiac output from 
the apex of the left ventricle at low pressures (20 to 40 mm Hg) 
and ejects (at 80 to 150 mm Hg) into the*infrarenal abdominal 


. aorta; the biological aortic valve opens only intermittently and 


the entire systemic circulation is pump generated. The device is 
six to ten times more effective than intra-aortic balloon pumping 
in man and has maintained systemic perfusion during clinical 
asystole and ventricular fibrillation. We have documented that 
the profoundly depressed postcardiotomy left ventricle, initially 
incapable of ejection, can recover during total left ventricular 
unloading with the abdominal left ventricular assist device 
support over a seven-day period. 
(Arch Surg 112:1442-1451, 1977) 


D: initial studies of partial artificial hearts in man 
have involved patient population analyses combined 
with engineering, biomaterial, surgical, cardiologic, anes- 
thetic, hematologic, perfusion, and computer technology 
applieations. Unlike the intra-aortic balloon pump (IABP), 
which augments existing circulation, this abdominal left 
ventricular assist device (ALVAD) is a true intracorporeal 
blood pump that can be actuated synchronously or asyn- 
chronously, independently of an intact ECG signal. It is 


Accepted for publication July 5, 1977. 
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Laboratories of the Texas Heart Institute, St Luke’s Episcopal and Texas 
Children’s Hospitals, Houston. 

Read before the 25th scientific meeting of the International Cardiovas- 
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interposed between the apex of the left ventricle and the 
infrarenal abdominal aorta. The hemodynamic advantages 
of this inique configuration in comparison with intra- 
aortic belloon pumping and left atrial to systemic artery 
pumping are shown in Table 1. 

Because there are essentially no legal or ethical 
preceder ts,'* these clinical investigations are being under- 
taken w:th scrupulous adherence to criteria and protocols 
developed with federal auspices, to assure the avoidance of 
premature use and the obtaining of useful information in a 
moribund patient group, in whom all other therapeutie 
options aave been exhausted. The first clinical trial was 
initiated on Dec 23, 1975, and nine subsequent clinical 
implants have been undertaken. The purpose of this report 
is to focus on some of the salient areas of these continuing 
interdisciplinary studies. 


PATIENT POPULATION ANALYSES 


During a 12-month period (January to December 1976), 
there were 3,641 adult patients who underwent procedures 
requiring cardiopulmonary bypass in our institution. Of 
these, 3.241 were weaned from cardiopulmonary bypass 
without difficulties. Of the remaining 400 patients, 15 died 
intraoperatively, 291 had adequate responses to short-term 
pharmacological support, and seven patients had inad- 
equate responses. Eighty-seven patients required eom- 
bined pharmacological and intra-aortic balloon pamp 
support; 49 did not respond to these measures. Ten of these 
49 were identified intraoperatively as ALVAD candidates 
and subsequently underwent partial artificial heart 
implantation.’ Of those patients requiring postoperative 
combined pharmacological and IABP support, approxi- 
mately 50% were refractory to these measures anc, in 


Left Ventricular Assist Device—Norman et al 





vn s xm JERRI FIF JH rr Pere vx om i wm 
J . í sj : H : "LE GU. I ^ 


Roller Pumpt 


M 





LV-Ao, 96 


*Based on studies done at the Massachusetts General Hospital, Pennsylvania State University Hospital, and Texas Heart Institute. IABP indicates intra- 
aortic Ealloom pumping; LA. left atrium; Ao, aorta; LV, left ventricle: ALVAD, abdominal lest ventricular assist device; and dP/dt, rate of pressure rise. 


+Masachusetts General Hosp tal. 
iPenmsylvania State University Hospital. 
&Tex.s Heart Institute. 


9. 


Flexible reinforced 
conduit | 
Inlet threaded 
attachment 


retrespect, were probable candidates for this more efec- 
tive ferm ef mechanical circulatory support.’ 


THE INTRACORPOREAL PARTIAL 
ARTIFICIAL HEART SYSTEM 


The abdominal left ventricular assist device system 
includ=s the following major subsystems: (1) the eft 
ventricular assist deviee; (2) a clinical drive console; and (3) 
a pnermat c pump monitor." 


Abdominal Left Ventricular Assist Device 


The ALVAD (Fig 1) is  single-chambered, implantable 
blood pump actuated by an external pneumatic dmive 
eonsele. Tie pumping chamber is symmetric abou- a 
centra axis. It weighs 470 gm, measures 17 cm in length, 
and azs a maximum diameter of 6.3 cm with a displace- 
ment of 300 ml The pumping chamber consists 0 a 
polymr=thane bladder that collapses in three segments or 
lobes when pneumatie pressure is applied to the space 
between tke bladder and the titanium housing. Unidisec- 
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Fig 1.—Cutaway illustration >œ abdominal left ventricular assist device. 





tional flow is imparted by caged silicone rubber disk valves 
at the inflow and outflow orifices. The design stroke 
volume is 85 ml, and a stroke volume limiter system 
prevents pumping bladder over-collapse. 

Polyester fibrils (approximately 25 » in diameter and 250 
u in length) coat all blood-contacting surfaces except the 
valve disks and the inflow and outflow grafts. These fibrils 
provide a matrix on which a bioderived blood-compatible 
surface develops ie, a pseudoneointima consisting of fibrin, 
platelets, white blood cells, and erythrocytes. Blood is 
received from the apex of the left ventricle through a 
semiflexible transdiaphragmatic inlet tube and ejected 
into the infrarenal abdominal aorta via a tightly woven, 
low-porosity polyester graft. A single pneumatic drive line 
penetrates the integument. Prior to clinical trials, serial 
acute and chronic experiments in dogs and calves consti- 
tuting in excess of 20,000 hours of in vivo testing indicated 
that the ALVAD is hemodynamically effective and 
mechanically reliable, the configuration is practical, and no 
untoward perturbation of cardiac function was demonstra- 
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ble when inflow tubes were left in situ over extended 
periods of time (up to 289 days). 


Clinical Drive Console 


For actuation and control of the ALVAD, variable 
settings of pump chamber pressurization (0 to 400 mm Hg), 
vacuum-assisted pumping chamber filling (0 to 200 mm 
Hg), pulse duration (0 to 600 msec), and synchronized 
counterpulsation delay following QRS complex detection 
(100 to 1,000 msec) are necessary. To satisfy these require- 
ments, an external clinical drive console was developed and 
tested.’ It provides pneumatic drive and control, electronic 
logic, and fail-safe mechanisms desirable for clinical use. 
Fail-safe functions are provided for ECG interruption, 
primary subsystem mechanical or electrical failure, loss of 
external pneumatic power, and loss of ac line power. There 
are two modes of operation: (1) ECG-triggered counterpul- 
sation, and (2) variable fixed-rate asynchronous pump- 


Ing. 
Pneumatic Pump Monitor 


The pneumatic pump monitor was developed for control 


-and quantitation of ALVAD function." This device 


consists of a pneumatic isolation piston and cylinder in the 
pump drive line, a piston displacement transducer, a drive 
line pressure transducer, and an analog computer with 
digital display and analog outputs. By adjustment of the 
isolation piston displacement, the pump stroke volume can 
be regulated to any percentage (20 to 100) of full design 
capacity, thereby continuously avoiding pump bladder 
over-collapse with any possible denudation of developing 
pseudoneointima. Digital data available from the pneu- 
matic pump monitor include: pump stroke volume (0 to 85 
ml), ALVAD beat rate (40 to 140 beats per minute), and 
pump minute flow (0 to 12.0 liters/min). 


PHYSIOLOGICAL CONSIDERATIONS 


The lowered impedance to left ventricular ejection 
during ALVAD actuation results in increased ventricular 
stroke. volumes and ejection fractions, sustained or 
augmented ALVAD-generated cardiac outputs, decreased 
mean systolic and diastolic left ventricular pressures, 
reduced left ventricular wall tension and stroke work, 
reduced myocardial oxygen consumption, and sustained or 
increased coronary perfusion pressures. The latter two 
factors result in augmented myocardial oxygen supply/ 
demand ratios. 


INTRAOPERATIVE CRITERIA 
FOR ALVAD IMPLANTATION 


All adult patients requiring cardiopulmonary bypass are 
weaned from bypass in step-wise fashion by decreasing 
arterial blood flow, with concurrent volume replacement 
from the arterial reservoir; the objective is a mean aortic 
blood pressure greater than 70 mm Hg without bypass. If 
this is not achieved, pharmacological agents (Ca**, digi- 
talis, dopamine hydrochloride, levarterenol, epinephrine, 
etc) are utilized. If these measures are not successful, 
partial cardiopulmonary bypass is reinstituted and 
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Fig 2.—Quantitative indications for abdominal left ventricular 
assist device (ALVAD) implantation (LV indicates left ventricular; 


CPB, cardiopulmonary bypass; IABP, intra-aortic balloon pump; 
and AoP, aortic pressure). 


augmented with IABP, after which cardiopulmonary 
bypass is gradually withdrawn. If the mean aortic biood 
pressure cannot be maintained at greater than 65 to 70mm 
Hg in the presence of continued pharmacological and IABP 
support, during and after cardiopulmonary bypass with- 
drawal, the patient becomes an ALVAD candidate, and 
informed consent is obtained in compliance with institu- 
tional and federal protocols.” Ideally, the decision is made 
following a one-hour period of maximal pharmacological 
support -ollowed by a one-hour trial of IABP plus pharma- 
cological support (Fig 2). 


METHODS OF IMPLANTATION 


Prior to implantation of the device, partial cardiopul- 
monary bypass is reinstituted; all pharmacological agents 
are stopoed and the IABP pump and cable are removed 
from the left common femoral artery. The median sternot- 
omy is extended to and beyond the umbilicus and the 
infrarenal abdominal aorta is widely exposed, with partic- 
ular attention to meticulous hemostasis (the patient is 
totally heparinized). An 18-mm low-porosity woven graft 
(preclotted with fresh donor blood) is anastomosed enc-to- 
side to the infrarenal abdominal aorta, and a small aper- 
ture is fashioned in the left hemidiaphragmatic leaf to 
accept che inlet tube of the pump. Concomitantly, 
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Fig 3.—Electrocardiogram and aortic pressure (AoP) in operating room, 20 minutes after abdominal left 
ventricular assist device (ALVAD) implantation, during episode of spontaneous ventricular fibrillation. 
Continued asynchronous ALVAD pumping results in maintenance of AoP at 130/75 mm Hg, with ALVAD output 


of 3.2 liters^min and ALVAD stroke volume 9° 55 ml/beta wave. Patient defibrillated, internally, shortly 
thereafter. 
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Fig 4.—Aartic pressure (AoP), pulmonary artery-capillary wedge pressure (PaP-PCW, from Swan-Ganz 
catheter), pump stroke, and EKG in abdomina left ventricular assist device-intensive care unit suite, 87 
hours after implantation, during synchronous pumping (1:1). interruption of synchronous pumping 
results in reduction of AoP from 135/55 to 85-55 mm Hg and increase in mean PCW from 20 to 24 mm 
Hg. (Ap indicates asynchronous pumping). 
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Table 2.—Preferred Clinical Abdominal Left Ventricular Assist Device Pumping Modes* 


Synchronous 


60-100 > 100 1:1 1:2 1:3-8 


Initiation during weaning from cardiopulmonary bypass 4 0 0 0 0 0 
Transfer from operating room to intensive care unit 0 4 0 3 0 0 
Maintenance in intensive care unit 0 3 0 4 0 0 
During atrial dysrhythmias 0 3 3 3 3 0 
During ventricular tachycardia 0 4 0 0 3 0 
During ventricular fibrillation 2 4 0 0 0 0 
During low right heart output 3 0 0 2 2 0 
Initial weaning 0 3 0 0 3 o 
Midcourse weaning 3 0 0 0 0 3 
Final weaning 3 0 0 0 0 3 


*4 indicates optimal; 3, acceptable; 2, marginal; 1, possible: and 0, unacceptable. 


moderate systemic hypothermia (30 C) is reinduced. The 
superior and inferior vena cavae are occluded over their 
respective cannulae to achieve total cardiopulmonary 
bypass, the ascending aorta is cross-clamped and vented 
proximal to the cross-clamp, and the surface of the heart is 
chilled with iced saline (4 C). 

The heart is elevated and a full-thickness circular 
segment of the left ventricular apex is removed using a 
cylindrical coring knife. The left ventricular cavity is 
explored digitally and the location of the ventricular 
septum is identified. A special sewing ring holder" is 
advanced approximately 3.5 em into the ventricular cavity 
until the sewing ring rests against the epicardial surface. 
The sewing ring is attached to the left ventricular apex 
with 12 to 14 full-thickness mattress sutures reinforced 
with Teflon pledgets and the sewing ring holder is 
removed. The ALVAD (prepared by an engineer at the 
operating table and primed with saline) is then brought 
into the sterile field. The pump outlet graft is attached to 
the ALVAD with a quick-connect fitting. 

After the pneumatic drive line has been exteriorized 
through a stab wound just above the left iliac erest in the 
midaxillary line, the pump is positioned intracorporeally 
along the left flank. The inlet tube is passed from the 
abdomen through the aperture in the left hemidiaphrag- 
matic leaf and inserted into the left ventricular apex 
(within the sewing ring) as the apex (previously elevated 
for attachment of the sewing ring) is lowered to lie in the 
anatomic position. The left ventricular apex sewing ring is 
secured to the inlet tube with two reinforcing circumferen- 
tial polyester fiber sutures and a single nylon band. 
Residual air in the biologic-prosthetic system is evacuated 
from the ascending aorta, the left ventricle, and the 
ALV AD outlet graft. 


DISCONTINUATION OF CARDIOPULMONARY 
BYPASS AND ACTUATION OF 
THE INTRACORPOREAL BLOOD PUMP 


Abdominal left ventricular assist device pumping is 
initiated with a single, asynchronous stroke, with the 
outlet graft cross-clamped. Any residual air within the 
pump is expelled and evacuated by aspirating the outlet 
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graft. Tais process is repeated and the outlet graft cross- 
clamp is then removed. Because of low systemic veneus 
return during concomitant, continued cardiopulmonary 
bypass, ow-rate (30 to 40 beats per minute) asynchronous 
pumping without vacuum assistance is then utilized for the 
initiation of ALVAD support. As cardiopulmonary bypass 
flow is reduced, systemic venous return increases. The 
ALVAD asynchronous pumping rate is increased until it 
approximates the patient’s heart rate to insure that the 
pump czptures the complete left ventricular output with 
maxima. left ventricular unloading. This minimizes left 
ventricular wall tension and work in the presence of 
ALVAD-generated augmentation of the systemic and 
coronary circulation. Asynchronous pumping is also effec- 
tive dur ng recurrent ventricular dysrhythmias, including 
ventricular fibrillation, eg, during multiple clinical 
episodes of ventricular fibrillation persisting for up tc ten 
minutes. ALVAD pump outputs have varied between 2.4 
and 3.4 iters/min. Systemic arterial blood pressures have 
been maintained in man between 85/50 and 130/80 mm Hg 
(Fig 3). 

Following stabilization of the biological heart rate and 
rhythm, synchronous pumping is utilized (Fig 4). This 
pumping mode provides a lower impedance reservoir for 
left venzricular ejection and maximal ALVAD-generated 
aortic pressure during diastole for improved systemie and 
coronary perfusion. Synchronous pumping is most effec- 
tive during normal sinus rhythms between 60 and 120 beta 
waves per minute. In the event of the loss of ECG 
synchronization, the ECG interrupt detector of the drive 
console automatically converts to fixed-rate asynchronous 
pumping. The preferred pumping modes throughout a 
representative clinical eourse'*'* are shown in Table 2. 


IMPORTANCE OF THE FUNCTIONAL STATE 
OF THE RIGHT VENTRICLE 
DURING ALVAD PUMPING 


In normal man, right ventricular output equals left 
ventrieular output. Similarly, in those patients with 
severely depressed postcardiotomy left ventricular failure 
warranting ALVAD implantation, right ventricular output 
equals left ventricular output. In such circumstances, right 
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ven£mculzr failure may or may not accompany left vertric- 
ular failure. However, intracorporeal left ventricular assist 
devies can pump and eject only the volume of Flood 
reeei-ed via the left ventricle from the right side e: the 
heart Ou- early experience suggests that left ventricular 
asss devices achieve optimal function in the presenee of 


Table 3.—Effects of Right Ventricular Function on 
A»dominal Left Ventricular Assist Device Performance” 


Severe Right 
Ventricular Dysfunctson 


Patient2 
144+3 


Patient 1 
Richt arterial pressure, mm Hg 18 + 2 
Purnonary vascular resistance, 
eynes sec/cm * 
Richt veatricu ar stroke work 
index, om/beta wave/sq m 
Abdominal left ventricular 
assist device output, 
Eers/min 


620+ 108 336+ 43 


34+04 48:+C4 


*To achieve optimal left ventricular assist device function, right heart 
function sheuld be moritered and supported, if necessary, by volume 
loadin» or pyarmacological mechanisms or both. 
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intact or only moderately depressed right ventrieular 
function, governed by preload, afterload (pulmonary 
vascular resistance, and the contractile state of the right 
ventricle, eg, right ventricular stroke work index.'* Repre- 
sentative clinical comparisons of severe and minimal right 
ventricular dysfunction and the resultant ALV AD outputs 
in two pstients are shown in Table 3. 


QUANTITATIVE INDICES 
OF LEFT VENTRICULAR RECOVERY 
FOLLOWING ALVAD IMPLANTATION 


We have previously reported our initial observations 
regarding quantitative electromechanical indices of recov- 
ery of the profoundly depressed posteardiotomy left 
ventricle during ALVAD support." Briefly, we have 
documented progressive decreases in biological left 
ventricular ejection delay times, ie, the interval following 
interruption of ALVAD pumping required for left ventric- 
ular filling and ejection, and concomitant progressive 
decreases in QRS wave duration (electrical recovery)'* and 
nearly linear increases in the magnitude of biological left 
ventricular pressure, blood flow, and work generation 
(mechanical recovery) in man. Representative data 


LVSWI 


2 
(gm-m/B/M*) EDT 


(sec) 
6 


TIME (Post- Op) 


Fig &—Composite analysis of physiological data obtained over six-day period of abdominal left 
ventricular assist device (ALVAD) pump r3 in man during brief interruptions of prosthetic support. 
Da:a indicate that the profoundly depressed human left vertricle can recover if totally unloaded 
wit? support of the systemic circulation by partial artificial heart pumping over periods up to one 
week (AoP indicates arterial pressure; CO, cardiac output; Cl, cardiac index; LVSWI, left 
ventriculer stroke work index, and EDT. ajection delay time). 
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obtained during brief intervals of interrupted ALVAD 
pumping in man are summarized in Fig 5. 


METHODS OF WEANING 


Various methods of weaning patients from this device 
prior to its removal have also been examined. In the 
patient with tenuous circulation, following left ventricular 
recovery, abrupt permanent cessation of ALVAD pumping 
can result in increases in left ventricular end-diastolic 
pressure and decreases in cardiac output. In comparison, 
gradual reduction of ALVAD pumping at four- to six-hour 
intervals maintains left ventricular end-diastolic pressure 
and cardiac output at preweaning levels. 

We have evaluated three interrelated weaning methods: 
(1) the ALVAD asynchronous pumping rate is gradually 
reduced, ie, 100 beats per minute; 90 beats per 
minute, . . . 40 beats per minute, (2) the ALVAD synchro- 


nous pumping rate is gradually reduced, ie, 1:1, 1:2,... 1:10 
(decreasing synchronous assistance, Fig 6); and (3) the 
ALVAD stroke volume is gradually reduced, ie, £0 ml, 70 
ml,...20 ml. The latter method ean be used in combination 
with synchronous or decreasing synchronous weaning.'* 
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Fig 6. 6.—Aortic pressure (AoP), pulmonary artery-pulmonary Vip a pressure (PAP- 
PCW), pump stroke, and EKG in abdominal left ventricular assist device-intensive care suite, 
89 hours after implantation, during synchronous pumping (1:1, 1:2, and 1:3). 


ALVAD REMOVAL 


Followmg ventricular recovery and stabilization, the 
patient is returned to the operating room and the abdom- 
inal incision is reopened. The inner and outer inlet grafts 
just beneath the diaphragm and the outlet graft at the 
infrarenal abdominal aorta are occluded with vascular 
clamps. The outer proximal graft is opened and the inner 
graft is divided and oversewn. The outlet graft is divided 
between vascular clamps and oversewn. The pneumatic 
drive line is divided intra-abdominally, the pump is 
removed, and the abdominal incision is closed. 


SPECIAL STUDIES 


A critical component of this intracorporeal partial artifi- 
cial hear: is the flexing biomaterial at the pumping 
chamber-eireulating blood interface. The flocked fibril 
matrix promotes the deposition of a stable, pseudoneoin; 
tima, der-ved from the circulating blood, uniquely compat- 
ible with its source. Five to six days after clinical ALV D 
implantation during constant pumping and partial or tetal 
capture of the cardiac output, smooth, convoluted surfaces 
consisting of fibrin (phosphotungstic acid-hematoxylin 
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Fig 7.—Comparative mechan cal properties of human pseudoneointima and 
aortic intimal (tensile strength kg/sq cm; elongation before failure, 96). 


Table 4.—Initial Abdominal Left Ventricular Assist Device Clinical Trials 


Diagnosis 


Acute myccardial infarction & coronary artery 
occlusiv2 disease 


Acute myocardial infarction & coronary artery 
occlusive disease 


Angina & coronary artery occlusive disease 


Rheumatic heart disease, aortic insufficiency, 
& mitral insufficiency 


Angina & coronary artery occlusive disease 
Coronary artery occlusive disease 
Coronary artery occlusive disease 


Rheumatic heart disease, aortic insufficiency. 
mitral insufficiency, aortic stenosis, & mitral 
stenosis 

Coronary ertery occlusive disease 


Mitral stenosis, mitral insufficiency, & aoric 
stenosis 


1/55E/M 


2/52/M 


3/61/M 
4/47/M 


5/4S/F 
6/51"M 
7/68"M 
8/40/F 


9/46"M 
10/52"M 


Abdominal 
Left Ventricular 
Assist Device 


Quantity, 
Aortocoronary bypass once 
Aortocoronary bypass four times 


Aortocoronary bypass twice 


Atrial valve replacement & mitral 
valve replacement 


Aortocoronary bypass twice 
Aortocoronary bypass twice 
Aortocoronary bypass three times 


Atrial valve replacement & mitral 
commissurotomy 


Aortocoronary bypass three times 
Atrial & mitral valve replacement 





*Weaned om abdominal left ventricular assist device assistance and pump removed. 
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staining), leukocytes, red blood cells, and platelets 500 u in 
depth, closely adherent to the underlying Dacron fibrils, 
were present. Neutral red janus green B vital staining of 
macrophages within the pseudoneointima revealed amoe- 
boid movement, suggesting viability.” Precipitated plasma 
protein occupied the spaces between the adjacent fibril 
bundles and cellular aggregates. There has been no 
evidence of neointimal or flock embolization.” Compari- 
sons of the adherence of this pseudoneointima to the 
underlying Dacron fibrils with the normal adherence of 
aortic intima to the underlying media**-** are shown in Fig 
7. 


COMMENT 
Objectives 


The overall objectives of these studies in man are the 
physiological assessment of temporary (one week to one 
month) abdominal left ventricular assist device support of 
the circulation in the presence of reversible (or, ultimately, 
irreversible) postcardiotomy left ventricular power failure. 
The information being obtained includes prospective and 
retrospective quantitative methods of selection of ALVAD 
recipients, demonstration that this mechanical device can 
provide circulatory support for days to weeks in the 
presence of profound left ventricular power failure, char- 
acterization of the effects of this form of circulatory 
support in these circumstances, with special emphasis on 
the determination of optimal ALVAD pumping indices in 
various left ventricular failure states, and quantitative 
examinations of biological left ventricular recovery during 
initial and continuing ALVAD support. 


Preliminary Results 


Although our data are by no means complete, we have 
found the following to be true during these early trials of 
acute and chronic ALVAD actuation in man: 

1. It maintains or increases systemic and pulmonary 
perfusion, or both. 

2. It permits the reduction or discontinuance of vaso- 
pressors and inotropes. 

3. It interrupts and reverses the self-perpetrating cycle 
of low cardiac output — systemic acidosis — reduced myo- 
cardial contractility — lowered cardiac output, etc. 

4. It relieves pulmonary congestion by decreasing left 
ventricular end-diastolic/left atrial-pulmonary capillary 
wedge pressure. 

5. It relieves systemic hypoxia caused by the previous 
two factors. 

6. It reverses preterminal electrocardiographic events 
(QRS wave prolongation). 

7. It supports the circulation in the presence of asystole 
or ventricular fibrillation. 

8. It allows the left ventricle to “rest” by greatly 
decreasing left ventricular peak and mean systolic pres- 
sures. . 

9. It decreases left ventricular pressure-rate-time 
products, tension-time indices, and stroke work indices. 

10. It increases diastolic pressure-time indices (DPTI) 
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and DPTI/tension-time index (supply/demand) ratios; 
and 
11. It decreases heart rates. 


Current Progress of the Studies 


These observations have been made in preterminal 
patients with profound postcardiotomy left ventricular 
failure. Tre age, sex, diagnosis, operative procedure, repre- 
sentative ALVAD-generated blood flows, and duration of 
each clinical trial thus far are summarized in Table 4. 

Unlike che intra-aortic balloon pump, which augments 
existing circulation or extracorporeal left atrial-to- 
systemic pumping systems, the ALVAD is a true intracor- 
poreal blood pump, six to ten times more effective, and a 
prototype of more sophisticated, longer-lived electrical or 
nuclear-activated devices still under development. It can 
operate mdependently of an intact ECG signal and is 
capable of generating flows up to 10 liters/min. It canr ge 
however, substitute for right ventricular function and 
pumps only what it receives. Its clinical state-of-the-aTt 
can be likened to that of IABP augmentation of a decade 
ago, and cardiopulmonary bypass two decades ago. 

Because the ALV AD is capable of totally unloading the 
left ventricle for periods of up to one month, it is not 
unreasonable to predict that with further, careful, conser- 
vative evzluations, the potential of allowing the human left 
ventricle =o rest and undergo intrinsic reparative processes 
for prolorged periods will be gradually realized. 


This study was supported in part by Public Health Service contract N01- 
HV-3006, tae Kelsey-Leary Foundation, the John and Mary R. Markle 
Foundation, the Sid W. Richardson Foundation, and the Mary A. Fraley 
Fund. J. Greeme Bennett, FRCS, and Ruben Trono, MS, assisted with the 
study. 


Nonproprietary Name and 
Trademark of Drug 


Dopamine hydrochloride—Jntropin. 
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Discussion 


W. =TERLING EDWARDS, MD, Albuquerque, NM: I would like to 
ask a couple of questions. I wasn’t quite sure about long-te-m 
survivors in these individuals, and if you do have a longete-m 
survivor, do you go baek in and remove the pumping equgp- 
ment? 

VALEE L. WILLMAN, MD, St Louis: My comments should not 5e 
taken as conmmg from one who has an extremely high leve of 
competence imthe field, particularly in total replacement, as frem 
someome who «oes have a high level of interest and a high degrse 
of empathy wth that small, dedicated group of individuals w-o 
e are persisting in developing heart replacements. They work 
against tremeadous odds. Progress is slow and success is nev-r 
complete. The understanding cf the professional and scientific 
commumity is mot very great and when scientific presentations axe 
made a: a greap like this, there is not really competent unde-- 
standing of waat is being done. If the presentation is made m 
another-contex- with their competitors in the field, all they get s 
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criticism. Add to that the general mood of the country, which is 
against total heart development at the present time. 

In order for these projects to go forward, they have to seek 
funds. And when those funds are sought competitively at study 
sections, the science that can be mustered in support is often not 
good eneugh for them to get funding. Therefore, they have to 
resort tosome sort of a targeted contract mechanism, which comes 
under fire by the community generally because those funds are 
seeming'y taken away from high “scientific research." 

I think that the mood of the country is against them outside of 
the profession. There are individuals who point to the cost of 
applicatisn, should application be possible, and say that it is so 
potential y great that money should not even be put into develop- 
ment. And the thing that is pointed to is the artificial kidney 
program. You heard some of that yesterday. There are other 
individuals in the nonscientific community who indicate that total 
dependenee on a device is dehumanizing because of its dependence 
on technology. These are very loud complaints that make funding 
for these projects extremely difficult. 

In spite of all that, there are a few groups and some well- 
equipped laboratories around the country that are making 
progress, and what you have seen this morning is indeed real 
progress. 

I can’t sound a clarion call for action to the professional and 
scientific community to get behind this sort of thing. I can ask for 
your general sympathy and support for these laboratories and 
these investigators, for in my opinion it is not terribly dissimilar 
from the activity that went on in the extracorporeal development 
field in the 1930s and 1940s, when, similarly, a small group of 
individuals worked without very much support. Now we daily 
stand on ‘heir shoulders. My suspicion is that sometime in the 
future, if these laboratories are not dismantled and if these 
investigaters are encouraged, there will be groups such as this 
assembling and talking about results of clinical application. 

Dr Norman: In regard to Dr Edwards’ question, we have used 
our device only in emergencies, in preterminal situations, on 
patients w^o could not be weaned from cardiopulmonary bypass, 
with everything else we know and have available having been 
utilized. We have had no long-term survivors. Our longest 
pumping period has been one week, after which the pump was 
removed. We have shown that the profoundly depressed left 
ventricle car recover. 

We have paid scrupulous attention to the legal, moral, and 
ethical coneerns surrounding this sort of developmental work. 
Each patiert has either given us prior consent or we have obtained 
it from his relatives, if he is still on bypass. The human consent 
form is relatively extensive and quite explicit; it is available on 
request. These eonversations with the patients' families, in these 
difficult situations, are tape recorded and filed in Washington. In 
this program. we have the only clinical devices that have Food and 
Drug Administration sanctioning. 

The device was evolved and evaluated in more than 200 calves 
prior to our first clinical trial in December of 1975. We have high 
hopes for its potential. In terms of its inner flexing surface, we are 
using a rough biomaterial that promotes the deposition of a 
pseudoneointima derived from the circulating blood. 

In comparison with Dr Pierce’s group, I am not sure which 
device is better, but I am certain that the one we have now is equal 
to the tasks at hand. It has sustained 80,000 flexures per day for a 
number of months, and we have not had a mechanical failure 
during exhaustive preclinieal testing that totaled somewhere in 
the range of 20,000 hours of in vivo experiments. I suppose if we 
use our device a little bit earlier before multiple-organ failure, we 
can look forward to the time when we can report long-term clinical 
successes. ‘ 
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SURGICEL Absorbable Hemostat 


TRADEMAR 
(oxidized regenerated cellulose) 


FOR SURGICAL USE 
(For dental applications of this product, refer- 
ence should be made to the package insert for 
dental use.) 


DESCRIPTION: SURGICEL Absorbable Hemo- 
stat is a chemically-sterilized, absorbable 
knitted fabric prepared 3j the controlled oxi- 
dation of regenerated cellulose. The fabric is 
white with a pale yellow cast and has a faint, 
caramel-like aroma. It is strong and can be 
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sutured or cut without fraying. It is stable and 
can be stored at controlled room temper- 
ature. A slight discoloration may occur with 
age, but this does not affect performance. 


ACTIONS: The mechanism of action whereby 
SURGICEL accelerates clotting is not com- 
pletely understood, but it appears to be a 
physica! effect rather than any alteration of 
the normal physiologic clotting mechanism. 
After SURGICEL Absorbable Hemostat has 
been saturated with blood, it swells into a 
brownish or black gelatinous mass which aids 
in the *ormation of a clot, thereby serving as 
a hemostatic adjunct in the control of local 
hemorrhage. When used properly in minimal 
amounts, SURGICEL is absorbed from the 
sites of implantation with practically no tissue 
reacticn. Absorption depends upon several 
factors including the amount used, degree of 
saturation with blood, and the tissue bed. 


INDICATIONS: SURGICEL Absorbable Hemo- 
stat (oxidized regenerated cellulose) is used 
adjunctively in surgical procedures to assist 
in the control of capillary, venous, and small 
arteria! hemorrhage when ligation or other 
conventional methods of control are imprac- 
tical cr ineffective. 


CONTRAINDICATIONS: Although packing or 
wadding sometimes is medically necessary, 
SURGICEL Absorbable Hemostat should not 


be used in this manner unless it is to be re- 
moved after hemostasis is achievec. 

SURGICEL should not be used for implan- 
tation in bone defects, such as fractures, 
since there is a possibility of interference 
with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve 
hemostasis around the spinal cord in lam- 
inectomies, or around the optic merve and 
chiasm, it must always be removed after 
hemostasis is achieved since it will swell and 
could exert unwanted pressure. 

SURGICEL should not be used to control 
hemorrhage from large arteries. 

SURGICEL should not be used on nop- 
hemorrhagic serous oozing surfaces, sinCe 
body fluids other than whole blood, such as 
serum, do not react with SURGICEL to pro- 
duce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat 
is supplied sterile and should nct be auto- 
claved because autoclaving causes physical 
breakdown of the product. 

SURGICEL is not intended as a substitute 
for careful surgery and the proper use of 
sutures and ligatures. 

Closing SURGICEL in a contaminated 
wound without drainage may lead to compli- 
cations and should be avoided. 

The hemostatic effect of SURGICEL is 
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" Rapid and complete absorption: with 

virtually no tissue reaction when used... 

properly in minimal amounts for hemostasis-- k 

SURGICEL Absorbable Hemos:at is - 

completely absorbable from sites of = 
implantation after it has become a 

gelatinous mass that aids inthe — 

formation of a clot. 


Convenient to use. SURGICEL — 

Absorbable Femostat requires no acdi- — 
tional hemostatic preparation; it is ready for 
use directly from the vial. When exposed. 

o kood, it adheres readily to tissues bt 
generally not to dry instruments or dry surgical ^ 
gloves. SURGICEL Absorbable Hemostat® 
should be stored at controlled room temperature: 9 — 
Before using SURGICEL Absorbable Hemostat,  . c" d or 
please refer to product information below. - 


greater when it is applied dry; therefore it 
shoulc rot be moistened with water or saline. 

SUFGCEL should not be impregnated with 
anti-inextive agents or with other materials 
such 2s buffzring or hemostatic substances. 
its hernestatie effect is mot enhanced by the 
additicnof thrombin, the activity of which is 
destroyed by “he low pH ot the product. 

Altaosmgh SJRGICEL Absorbable Hemostat 
may be eft i» situ when necessary, it is ad- 
visable to remove it once hemostasis is 
achievec. It must always be removed from 
the sie of application after use in laminec- 
tomy precedures and from foramina in bone 
when kenostasis is obtained. Tris is because 
URG ŒL, cy swelling, may cause nerve 
damage by pressure in a bony confine. Pa- 
ralysis Fas bæn reported wher used around 
the spiral cord, particularly in surgery for 
herniated inte-vertebral disc. 


PRECAUTIONS: Use only as much SURGICEL 
Absorrasle Hemostat as is necessary for he- 
mostasis, holding it in place until bleeding 
stops. Femowe ary excess before surgical 
closure n order to facilitate adsorption and 
minimize the possibility of foreign body 
reaction 

SUFCICE. should be applied loosely 
agains: the 5leeding surace. Wadding or 
packing shoud be avoidec, especially within 
rigid cavities. where swelling may interfere 


*Tradem a of .ehnson & Johnson 
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with norma! function or possibily cause 
necrosis. 

In urolcgics procedures, minimal amounts 
of SURGICEL should be used and care must 
be exerc sed to prevent plugging of the 
urethra, urete-, or a catheter by dislodged 
portions cf the product. 

Since bio on of SURGICEL could be pre- 
vented in chemically cauterized areas, its use 
should not be preceded by application of sil- 
ver nitrate or any other escharotic chemicals. 

If SURGICEL is used temporarily to line the 
cavity of large open wounds, it should be 
placed so as mot to overlap the skin edges. 
It should alsc se removed from open wounds 
by forceps or ay irrigation with sterile water 
or saline solution after bleeding has stopped. 

Precautions should be taken n otorhino- 
laryngologic surgery to assure that none of 
the materal ‘© aspirated by the patient. (Ex- 
amples: contralling hemorrhage after tonsil- 
lectomy and centrolling epistaxis.) 

Care should be taken not to apply SURGI- 
CEL too fighti when it is used as a wrap 
during vasca ar surgery (see "ADVERSE 
REACTIONS" section). 


ADVERSE REACTIONS: “Encapsulation” of fluid 
and foreign boy reactions have been reported. 

There have been two reports of stenotic 
effect when SL RGICEL Absorbable Hemostat 
has been app! 2d as a wrap during vascular 


. Wide hemostatic application in surgery. 
SURGICEL Absorbable Hemostat is a pliable 
knitted fabric that has been found to be inherently 
and dependebly hemostatic when used as an aid in 
the control cf small-vessel bleeding in abdominal, 
thoracic, neurosurgical, orthopedic, cardiovascular, 
gynecologic and otorhinolaryngologic procedures, 
in superficia open wounds and on donor sites. 
SURGICEL Absorbable Hemostat is a valuable © 
adjunct in the control of small-vessel bleeding when 
ligation or other conventional methods of control 
are impractical or ineffective. i 
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surgery. y Mfrcugh it has not been established 


-that the stenosis was directly related to the 


use of SURGICEL, it is Mua to be cau- 
tious and avoid applying the material tightly 
as a wrapping. 

Possible prolongation of drainage in cho- 
lecystectomies and difficulty passing urine 
per urethra after prostatectomy have been 
reported. There has been one report of a 
blocked ureter after kidney resection, in 
which postoperative catheterization was 
required. 

Occasional reports of "burning" and "'sting- 
ing" sensations and sneezing when SURGI- 
CEL has been used as packing in epistaxis, 
are believed due to the low pH of the product. 

Burning has been reported when SURGI- 
CEL was applied after nasal polyp removal 
and after hemorrhoidectomy. Headache, burn- 
ing, stinging, and sneezing in epistaxis and 
other rhinological procedures, and stinging 
when SURGICEL was applied on surface 
wounds (variccse ulcerations, dermabrasions, 
and donor sites) also have been reported. 


SURGIKOS 


A fohmenafohmon Company 
New Brunswick, New Jersey 08903 
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Pulmonary Artery Banding 


for Ventricular Septal Defect 


With Pulmonary Hypertension 


Bruce C. Paton, MD; James R. Stewart, MD; James J. Nora, MD; Charles R. Hawes, MD; Arthur E. Prevedel, MD 


€ Sixty children in this series underwent pulmonary artery 
banding (PAB); isolated ventricular septal defect (VSD) was 
present in 24, and 20 were corrected seven months to ten years 
and eight months after PAB. Other anomalies were present in 37, 
and 15 were eventually totally corrected. Survival after PAB was 
90% (95.8% with isolated VSD), and 94.3% (95% with isolated 
VSD) after total correction. Mean age at banding was 12.9 
months, and 52.6 months at debanding. All patients underwent 
catheterization before PAB; 39 underwent catheterization after 
PAB, and ten after total correction. Pulmonary artery blood 
pressure was reduced from 53.5 mm Hg to 25.3 mm Hg by 
banding. Most patients had only moderately increased pulmo- 
nary blood flow. Banding at the altitude of Denver (1,600 m) 
appears to be an effective means to convert high-risk infants into 
lower-risk children for total correction. The cumulative mortality 
for two-stage treatment of VSD was 8.3%. 

(Arch Surg 112:1454-1459, 1977) 


hrough recent advances in technique and better post- 

operative care, most cardiac lesions are at least poten- 
tially correctable. Thus, the focus of cardiac surgery has 
changed from palliative to early total correction. Early 
primary repair of ventricular septal defect (VSD) has 
recently received increasing support and has the advan- 
tage of physiological correction early, and avoids the 
necessity of a second operation. Infants with pulmonary 
hypertension, however, remain at high risk. In order to 
reassess the value of pulmonary artery banding, the expe- 
rience of two hospitals has been reviewed. 


SUBJECTS AND METHODS 


The study group consists of all infants who underwent pulmo- 
nary artery banding (PAB) at the University of Colorado Medical 


Aceepted for publication July 5, 1977. 

From the Departments of Surgery and Medicine, University of Colorado 
Medical Center and Children’s Hospital, Denver. 

Read before the 25th scientific meeting of the International Cardiovas- 
cular Society, Rochester, NY, June 17, 1977. 

Reprint requests to Department of Surgery, University of Colorado 
Medical Center, Denver, CO 80262 (Dr Paton). 
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Center, Denver, and Denver Children's Hospital from 1962 to 1975. 
Patients were categorized according to age and complexity of 
cardiac lesion. Age distribution at the time of PAB was as 
follows: 


No. (%) of 
Patients 
0-3 mo 16 (26.7) 
4-6 mo 6 (10) 
7-12 mo 16 (26.7) 
12-24 mo 14 (23.3) 
24 mo 8 (13.3) 


The mortality after banding for VSD alone and for VSD pius 
another lesion is shown in Table 1. Cardiac lesions for which PAB 
was performed were as follows: 


No. of 

Type of Lesson Patients 
VSD 24 
VSD and pztent ductus arteriosus 8 
VSD, patent ductus arteriosus, and coarctation 5* 
Truncus arteriosus 5 
VSD, patent ductus arteriosus, atrial septal defect, 

and coarctation 3T 


Double outlet right ventricle 2 
Arteriovencus canal 2 
VSD and atrial septal defect 2 
VSD, patent ductus arteriosus, and interrupted arch 1 
Total anomalous pulmonary venous drainage 1 
Single ventricle and congenital mitral 


stenosis 1 
VSD, patent ductus arteriosus, and congenital mitral 
stenosis 1 


Single vent-icle, transposition of great arteries, 
and atria. septal defect 
VSD, patent ductus arteriosus, and atrial septal defect 
Transposition of great arteries and VSD 
Arteriovencus canal and patent ductus arteriosus 
VSD, patent ductus arteriosus, and left ventricular 
fibroelastosis 1 
*One infantile. | 
TThere were two coarctations (one adult type and one infantile) 
and one atrstic aortic arch. 
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Table 1.—Postoperative Pulmonary Artery Banding Results 
Ventricular Septal Defect Complex Lesions 
M M — 
No. of No. of No. of No. of No. of No. of 
Age, me Patients Deaths ate Deaths Patients Deaths Late Deaths 


Table 2.—?ostcorrection Mortality 


VSD* VSD & PDA* 
No. of pestoperative deaths 1 4 
Pulmona»y artery pressure, mm Hg 
At baneing (mean) 87730 (70) 72/35 (47) 
After banding (mean) 45/ 5 (30) ` | 45/15 (23) 
Cause of death i Reoseration for bleeding. arrested 
wāh anesthesia Subdural hematoma 





*VSD indicates ventricular septal defect; PDA, patent ductus artemosus. 


Table 3.—Pulmonary Artery Banding Mortality 


?AP at Banding, Days 
Patient/ Age Diagnosis mm Hg (Mean)* Cause of Death Postoperatively 
1/8 mp Ventricular seotal defect 84/40 (55) Cardiopulmonary arrest at operation 0 
2/2 mp Ventricular septal defect, patent ductus arterio- 76/35 (49) Cardiac arrest after operation 0 
sus, & ‘eft vantricular fibroelastosis 
3/10mo Total ancmaicus pulmonary venous drainage 67/20 (36) Cardiac arrest 1 
4/2 mo Double outlet right ventricle & transposition of 58/35 (43) Cardiac arrest 1 
the great areries 
5/1 m» Ventricular septal defect & patent ductus 48/20 (27) Cardiac arrest at operation 0 
arteriosus 


5/11 days Ventricular septal defect, patent ductus arterio- 60/34 (44) Unable to wean from respirator; bron- 
sus, atrial septal defect, & interrupted aorbic chopneumonia & cardiopulmonary ar- 





arch rest developed 


*Pulmonary artery pressure. 







PAP Before PAP After 
Banding, Banding, Catheterization, 
mm HG Death, Days mm Hg Days After 
Diagnosis (Mean)* After Bane@ing (Mean)* Banding Cause of Death 
Ventricular septal defect 58/21 (39) 92 re aes Multiple cardiopulmonary arrests 
Interruptec aortic arch, ventricular 60/18 (42) d. Xa. Congestive heart failure, 
septal defect, & PDA cytomegalic virus, pulmonary 
consolidation, hypocalcemia, anoxia, 
& CNS damage 























E] Tt.ncus v em (9) 56 ii 215 Aspiration pneumonia 
Trc.ncus 85/44 (66) ` 204 x 9. P. Pneumonia, cerebral 
infarction 





Ventricular septal defect PDA, & 70/42 (37) E 70/35 (50) 71 days Left diaphragmatic paralysis 





stretic aertic arch 
Ventricular septal defect 








120/60 (80) 60/31 (37) 5 yr Eisenmenger's syndrome 








*Patent ducus arteriosus. 


Arch Surg—Vol 112, Dec 1977 Pulmonary Artery Banding—Paton et al 1455 









Mean PAP 





Months 












e 
i 90 
: 
E 80 
E 70 
; 60 
i Oo 50 | 
E < 
A Oo 
; o 40 j 
: ET 
2 H 
30 i 
20 20 1 
10 © 10 
0 
A 6 12 18 20 30 36 42 48 6 8 10 
K Years Months Years 
Fig 2.—Changes in pulmonary artery pressure (PAP) in patients 
with complex lesions. Dark lines show pressures before and after 


banding; nterrupted lines show pressures from after banding to 


after correction. 


Fig 1.—Changes in pulmonary artery pressure (PAP) in patients 
with ventricular septal defect alone. Dark lines show pressures 
before and after banding; interrupted lines show pressures from 


after banding to after correction. 


Banding was accomplished through a left lateral thoracotomy. 
The pulmonary artery lumen was constricted to approximately one 
half of its preoperative caliber, to the point that pulmonary artery 
pressure was decreased by one-third to one-half. A slight rise in 

systemie blood pressure accompanied a "good" banding, and 
excessive narrowing was manifested by acute right ventricular 


dilation, arrhythmia, or bradycardia, an acute reduction in cardiac 


output. 

Total correction and removal of the band was carried out 
through a median sternotomy. If a significant gradient existed 
across the banding site, patch angioplasty was accomplished using 


pericardium. In two cases, the pulmonary artery was repaired by 


resection of the narrowed area and end-to-end anastomosis. 


RESULTS 


Postoperative mortality for all patients after PAB was 


isolated VSD who had irreversible pulmonary hypertension 


(suprasystemic), and in another patient with VSD, patent 
ductus arteriosus, atretic aortic arch, and left hemidia- 


phragmetic paralysis (Table 4). 
Blood Pressures 


The mean pulmonary artery pressure for patients with 
an isolated VSD was 53.3 + 16.4 mm Hg before PAB, 
25.3 + 15.5 mm Hg after PAB, and 29.4 + 30.9 mm Hg 
after correction. The mean pulmonary artery pressure for 
patients with complex lesions was 51.5 + 14.0 mm Hg 
before PAB, 353+ 164 mm Hg after PAB, and 


30.5 + 12.1 mm Hg after total correction. 
Figur» 1 demonstrates the change in mean pulmonary 


artery oressure in the group with VSD alone. Mean 

reduction of pulmonary artery pressure in banded patients 

was 27.6 + 18.8 mm Hg (range, —55 to +14 mm Hg). In 15 * 
was 


patients, the pulmonary artery pressure decreased; in two 
In two patients, catheterization 


10%, but was only 4.2% in patients with VSD only, and 5.7% 
(5% with isolated VSD) for subsequent total correction 
(Tables 2 and 3). Late deaths occurred in six patients: two 
with VSD and four with more complex lesions. Late death 
occurred 92 days after banding in one patient with only 
VSD, and in three patients with complex lesions. Late 
deaths after correction occurred in one patient with 
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it increased. 

accomplished without obtaining a pulmonary artery pres- 
sure reading. Further change in pulmonary artery pressure 
with total correction was +12.3 + 24.4 mm Hg (range, 
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Fig 3.—Pulmonary artery pressure/systemic artery pressure 
ratios ^ patients with ventricular septal defect alone, before and 
after pulmonary artery banding (PAB) and after correction 


+70 t; —7 mm Hg) from the prebanding value. In four 
patierts, the mean pulmonary artery pressure in?reased, 
and ir two it decreased. Postcorrection pressures declined 
an average of 27.5 + 24.4 mm Hg (range, —50 to — 1; mm 
Hg) f-om prebanding values. In five patients, the pulmo- 
nary zrtery pressure decreased, and in one it increased. 

The changes in mean pulmonary artery pressure in 
patierts with more ccmplex lesions can be seen in Fix 2. 
After banding, the mean change was —17.9 + 19.6 mm Hg 
(ranz*, —63 to +75). The pressure decreased in 16 »atients 
and imereasec in three. One catheterization was carried out 
withoat obtaining the pulmonary artery pressure. A‘ter 
correcion, the mean pressure was found to have decreased 
further in no case, to have increased in two, and to Fave 
remaimed unchanged in one. Mean change was 
+113 + 125 mm Hg (range, 0 to 24) from postoancing 
leves The pulmonary artery pressure decreased a mean of 
27.8 = 211 mm Hg (range, —56 to —5) from prebancing 
values; ir all three eatheterized patients, there was a 
decrease. 

The ratio of pulmonary to systemic peak systolic pres- 
sures {pP /pS) are related to PAB in Fig 3 and 4. In those 
patierts with VSD alone, the pP/pS ratio prior to bancing 
was086 — 0.18, and 039 = 0.21 after banding, in 13 and 11 
patients, respectively. In two patients, after correction the 
rati» was 0.63 + 0.58. For the group with complex lesions, 
the ratios were 0.92 + 0.19, 0.63 + 0.35, and 0.55 + 0.2* for 
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Fig 4.—Pulmonary artery pressure/systemic artery pressure 
ratios in patients with complex lesions. before and after pulmo- 
nary artery banding (PAB) and after correction. 


29 patients before PAB, 12 patients after PAB, and four 
patients after correction, respectively. 


Complications 


Patch angioplasty was required in 11 patients due to 
high-grade stenosis of the pulmonary artery at the 
banding site. Nonetheless, residual gradients of 26, 10, and 
8 mm Hz remained in three patients. Reoperation was 
carried out in the patient with a 26 mm Hg gradient. 

Three cases of residual VSD after correction were 
encountered, with 1.4:1, 1.8:1, and 2.45:1 left-to-right 
shunts. Correction was deemed necessary in the patient 
with a 245:1 shunt, VSD, patent ductus arteriosus, and 
congenital mitral stenosis. One patient had permanent 
atrioventricular block after correction of an isolated VSD. 
Another patient with transposition of the great arteries 
and VSI) had nodal rhythm/atrioventricular dissociation 
postoperatively. These were the only permanent ar- 
rhythmizs encountered. 


COMMENT 


During the past few years, increasing emphasis has been 
placed on early primary repair of ventricular septal defect. 
The reasons for this have been improvements in techniques 
of operstions on infants, a greater realization of the 
necessity to prevent development of permanent pulmonary 


hypertension before the age of 2 years old, dissatisfaction 
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with the results of banding the pulmonary artery, and 
reluctance to subject patients to two operations when a 
single operation could be done with similar (or less) 
mortality. 

The physiology of pulmonary hypertension associated 
with ventricular septal defects is considerably different at 
the altitude of Denver (1,600 m) than at sea level. Vogel et 


of the two-stage approach. In some of the earlier aper- 
ations, the band was made of umbilical tape, which was 
difficult -o remove, but the later operations were done with 
Dacron -ape band that is almost always easy to remove, 
althougk angioplasty is often necessary. At the initial 
operation, excessively tight banding should be avoided, and 
the banc should be removed within two years of applica- 
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al’ demonstrated that pulmonary artery pressure in chil- 
dren with VSD at altitude is higher than would be expected 
at sea level, and they further demonstrated experimentally 
that two factors contribute to this: the hypoxia o? altitude 
and increased blood flow. Inereased blood flow without 
altitude hypoxia will not necessarily induce pulmonary 
hypertension. This type of pulmonary hypertension is 
reversible by removing the hypoxic stimulus. 

The association of high mortality in surgical correction 
of VSD with pulmonary hypertension has long been recog- 
nized, and the move towards early correction of VSD has, 
in part, been an attempt to operate on children before 
irreversible pulmonary hypertension develops. 

Because of the two factors, hypoxia and high blood flow, 
necessary to produce pulmonary hypertension, and because 
of the surgical risks associated with pulmonary hyperten- 
sion, the concept was developed that, at this altitude, 
reducing high pulmonary blood flow might reverse pulmo- 
nary hypertension and convert a pulmonary hypertensive 
child into a relatively normotensive child. This concept goes 
against the original rationale for pulmonary artery band- 
ing, which was to reduce high blood flow in patients with 
high flow and relatively normal pulmonary arterial pres- 
sures.* It was thought that reducing blood flow in patients 
with high blood pressures would not result in a helpful 
reduction of pulmonary pressure. 

Experience with the group of patients presented here 
indicates that, at least at this altitude, pulmonary artery 
banding reduces pulmonary artery pressure and pP/pS 
ratios to an important degree. Moreover, it has been 
possible to do both banding and debanding operations in 
patients with VSD alone with a cumulative mortality of 
8.3% (2/24). 

The eombined New England study? on banding reported 
that survival to one year after banding was 92% in infants. 
Survival in our group was 95.8% for several years, although 
not all the patients were infants under 1 year of age at the 
time of banding. Similar surgical results were reported by 
Stark et al' and Subramian and Wagner. All of these 
series emphasize that banding for complex lesions is a 
much more dangerous procedure, sometimes accompanied 
by high mortality. 

In view of the evidence that banding for VSD alone is a 
safe operation, it would only seem justifiable to abandon 
the procedure if primary closure could be carried out with 
comparable or better results. One recent series reports 
survival rates of 58% to 85%, depending on age and weight 
at the time of operation after primary closure, and 
another reports a 67% survival rate in 51 patients.’ Better 
results, however, have been reported by Barratt-Boyes et 
al. 

The necessity for reoperation is an obvious disadvantage 
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tion. 

Although results of early corrective operations for VSD 
and other defects that may require banding can be 
expected to improve, it is thought that banding should not 
be abandoned as a palliative operation, and, under the 
unusual circumstances of moderately high altitude, the 
two-stage approach to treatment of patients with VSD 
who have cardiac difficulties early in life is effective and 
safe. 
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Discussion 


WILLIAM G. WILLIAMS, MD, Ontario, Canada: I would like to 
reemphasize what Dr Paton expressed about the importance of 
age in these children. I think this applies at Lake Ontario levek as 
well as the height of Denver. We, too, think that pulmonary artery 
banding is a useful palliative procedure. Between 1970 and 1976, at 
the Hospital for Sick Children in Toronto, we performed pulmo- 
nary artery banding procedures on 144 infants. Over the past four 
years, the overall mortality has been 8% in 87 infants. During this 
four-year period, from 1973 onwards, we have had some change in 
philosophy and are moving towards primary closure of VSDs. 

In 59 infants whose diagnosis was ventricular septal defect 
without associated intracardiac anomalies, the problem in our 
experience is in the 1l- to 6-month age group. The banding 
mortality in this group has been 16%, and our subsequent 
debanding total repair mortality is 9%. So, at the critical 1- to 6- 
months age group, the total cumulative mortality in our hands is 
25%. 

Under 1 month of age, we believe the problem is totally 
different. All of these infants, without exception, were in severe 
congestive heart failure with associated extracardiac anomalies, 
usually coarctation. Repair of the coarctation plus pulmonary 
artery banding thus carries the high risk of 30%. Conversely, over 
6 months 5f age, congestive heart failure is usually less of a 
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préblem ir these infants and the indications for banding are 
beesming 3 prevention of pulmonary vascular disease. Most of 
these child-en now undergo primary repair. Obviously, the risk of 
bamding is small, namely, no deaths in the 37 infants over 6 menths 
old 

Sinee 1973, we have attempted primary repair in these infants. 
The morta: ty of 6% in those over 6 months of age, while far from 
ideal, does -epresent an improvement over the combined banding 
ane subsequent debanding mortality of 9%. Under 6 montis of 
age, the operative mortality of 44% is disappointing, to say the 
least, and -ompares unfavorably with the cumulative risk cf the 
twestage repair of 25%, and therefore supports Dr Pzton's 
comelusions- 

In spite of these figures, the numbers are rather small under 6 
months of age, and we hope some of this mortality represents a 
lez-ning e=perience of a new technique in the small infant We 
therefore continue to attempt primary repair at this young age, 
bu- are certainly keeping an open mind to Dr Paton's sugges- 


«o. 





*w SrEp.ING Epwarps, MD: Dr Williams, before you sit down, 
hex do yor decide how tight to put the band? 

Dr WiL:AMS: We continue to use a rule that sounds absolutely 
rid-eulous, one that Trusler and Mustard published, I believe, in 
1972 (Anr Thorac Surg 13:351-355). For an isolated ventricular 
septal deft, we measure the circumference of the band and we 
set the cir-umference zt 20 mm plus the weight of the child in 
kilegrams..A 3-kg child we would band at 23 mm. You have to do 
this on terwor 15 infants before you really admit that it does make 
serse, and -here is no question that it does. And as we look back at 
the mortaltty of patients who have undergone pulmonary artery 
baadings, he ones who die zre those who we weren't able to band 
to hat cireumference. You have to have the lungs perfectly clear, 
the child well oxygenated, and his condition stable before ther will 
aceept the ideal-sized banc. When they do, they have a very 
smooth, u-omplicated postoperative course. If they won't aecept 
thet banding rule, then ycu have problems. I know it sounds 
ridiculous. 

Br Epw_rps: I remember a comment from one of your famous 
cardiac suszeons from your institution say you used to dand until 
the patien?s heart stopped and then loosen it up a little bit 

Dr WiL-AMS: Well, that was one philosophy and it works if one 
has enormeus experience. And, as I say, you have to dc tea or 15 
be-ore yow are convinced of this technique, and we have ased it 
pretty reliziously in the last three or four years. 

CESRENCZ S. WELDON, MD, St Louis: It seems to me that the 
cortrevers- as to whether one should band the pulmonary artery 
in infants with heart failure complicating ventricular septal 
deet, or tepair the ventricular septal defect in infancy is not 
gomg to = easily solved by a comparative study of mortality 
figzres. This is so because the results that these twc different 
tecnniquessare producing in regard to mortality are rather close. I 
suspect thet the resolution cf this problem will depend on a more 
complete -nderstandimg of the postoperative physiology ef chil- 
dren-who have had bands placed with subsequent repairs and -hose 
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who have had repairs performed in infancy. I would like to remind 
the audience that the problem does not simply involve a decision of 
which operation to do. There are a sizeable number of children 
with ventricular septal defects who, when they drop their pulmo- 
nary vaseular resistance between the ages of 4 and 6 months, 
thereby developing left ventricular failure as a consequence of 
pulmonary hyperemia, respond very well indeed to appropriate 
anticongestive measures. Indeed, a sizeable number of children so 
treated go on to spontaneously close the ventricular septal defects. 
Thus, a fair number of those who can be treated medically require 
no operation whatsoever. This method of treating infants with 
ventricular septal defect, however, requires quite close follow-up 
to be certain increased pulmonary vascular resistance is not 
developing. 

Another point that I would like to make concerns debanding the 
pulmonary artery. When one places a band around the pulmonary 
artery, it creates a local circumferential scar in the pulmonary 
artery. The best way to handle this at a subsequent operation is to 
excise the band and the scar as one excises a coarctation of the 
aorta. An end-to-end pulmonary arterial anastomosis can then be 
performed. I think the suggestion for this technique was first 
made by Dwight MeGoon. It is an excellent way to deband the 
pulmonary artery and ever so much more satisfactory than placing 
a gusset into the pulmonary artery, thereby leaving a scarred and 
noncompliant segment in the pulmonary artery. As a matter of 
fact, the technique has proved so suceessful that we now use it 
when dealing with Waterston shunts. Whenever we detach a 
Waterston shunt, we divide the pulmonary artery away from the 
aorta, then excise the scarred portion of the right pulmonary 
artery and repair the pulmonary artery with an end-to-end 
pulmonary arterial anastomosis. | 

Dr Pavon: Our indications for banding now are a little unscien- 
tifie. I have a colleague who likes to do the primary repair, and I 
like the band. So, if a patient is sent to him, the child is repaired 
primarily, and if the patient is sent to me at that moment, he 
undergoes banding. We will come back in another ten years with a 
separate series, I suppose. 

We don't have a magie formula, but we do not band terribly 
tightly and usually reduce the pressure by taking blood pressures 
at the time, measuring the systemic pressure and the pulmonary 
artery pressure, and reduce pulmonary artery pressure by about 
one-third to one-half and watch all the other factors. If the 
systemic pressure goes up at the same time, we regard that as a 
"good" banding. If the systemic pressure falls and the situation 
deteriorates, then everything is loosened up appropriately; a little 
bit like tne Mustard technique, but not quite as dramatic. 

In response to Dr Weldon, I would say that out of the 60 
patients, we have only seen one in whom the VSD closed sponta- 
neously while the band was in position. So, if that indicates 
anything. it is that at least the bands were put on people who are 


not potentially going to close their VSDs spontaneously. And I - 


agree absolutely about the end-to-end anastomosis for removing 
the scar. It is by far the best way to open up the pulmonary 
artery. 
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Nonsyphilitie Coronary Ostial Stenosis 


Hendrick B. Barner, MD; John E. Codd, MD; J. Gerard Mudd, MD; George C. Kaiser, MD; 


Denis H. Tyras, MD; Hillel Laks, MD; Vallee L. Willman, MD 


* From October 1970 to June 1977, a total of 15 patients (12 
women) were seen with atherosclerotic coronary ostial stenosis 
(14 left, one right). All patients had angina and two had aortic 
valve disease. Additional coronary arterial disease was present 
in nine. One patient declined surgery and died four months later 
after myocardial infarction. All patients had coronary bypass 
grafts and two had aortic valve replacement. One patient with 
valve replacement and one with preoperative cardiogenic shock 
died postoperatively. Angina recurred nine months postopera- 
tively in one patient; the others (11) are free of angina. Postoper- 
ative catheterization from two weeks to 4.5 years in ten of 12 
showed 11 of 13 vein grafts and eight of nine internal mammary 
artery grafts to be patent. In three patients, only a single left- 
sided coronary bypass was placed to the left anterior descending 
artery, because the circumflex branches were too small. Ideally, 
two left-sided bypass grafts should be placed for left ostial 
disease. 

. (Arch Surg 112:1462-1466, 1977) 


tenosis of the coronary ostia is a recognized manifesta- 
tion of syphilitic aortitis, a lesion rarely seen in this 
country.' Injury to the coronary ostia as a result of 
cannulation during aortic valve replacement has resulted 
in late ostial stenosis." Congenital ostial atresia has also 
been recognized.* After our initial experience with three 
patients having atherosclerotic ostial stenosis; we have 
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seen an additional 12 patients with this lesion. These 15 
patients form the basis of this report. 


SUBJECTS AND METHODS 


From October 1970 to June 1977, we cared for 12 women and 
three men with atherosclerotic stenosis of the coronary ostia. They 
ranged in age from 37 to 73 years (Table). All had angina pectoris, 
and 13 af 15 had this as their major complaint, while twe had 
symptoms of aortic valve disease. Severity of angina br the 
Canadian classification was as follows: class 2, two patients; class 
3, five; elass 4, five; and unstable angina, three. There was 
demonstration of a prior myocardial infarction in four of 15. Risk 
factors included arterial hypertension, six of 15; history of ciga- 
rette smoking, 11 of 15; family history of coronary artery disease, 
eight of 15; hyperlipidemia, type 2, two of 13, and type 4, four of 13; 
serum cholesterol level higher than 250 mg/100 ml, six of 15, and 
higher tFan 200 mg/100 ml, 13 of 15; and diabetes mellitus, one of 
15. The VDRL test was negative in all instances. 

All patients underwent left ventriculography and selective 
coronary angiography, usually by the Judkins technique and 
occasionally by the Sones method. The ventriculogram was nermal 
in 11 of 15, Showed mild impairment in one, and moderate 
impairment in three. There was 70% to 95% stenosis of the left 
ostium in 14 patients and 90% of the right ostium in a 57-year-old 
woman with aortic insufficiency and stenosis due to a congenitally 
bicuspid valve. There were occlusions or stenoses (>50%) of the 
major ccronary arteries in nine of 15. Two patients had right 
coronary artery (RCA) involvement, one had left anterior 
descending (LAD) involvement, four had two-vessel disease, and 
two had triple-vessel disease. 

One pztient, with a calcified ascending aorta, declined surgery, 
sustained myocardial infarction two months after catheterization, 
and died of left ventricular failure two months later. 

The remaining patients had single (three patients), double (six 
patients}, or triple (five patients) coronary bypass grafts with 
autogeneus saphenous vein (20 grafts) or internal mammary 
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None Angina-free 


None Angina-free 
Aortic stenosis. AVR 


Unstable angina 


Calcified aorta 
Unstable angina 


Mitral valve prolapse 


Cardiogenic shock MI 
12 hr preoperatively 


Latest 


Status Catheterization 


1/75— patent 
5/74—patent x2 


Angina-free 
Angina-free 


9/74—patent 
3/76—patent x3 


3 70 
873 F/57 90 IMA-LAD; Aortic stenosis, AVR Angina-free 8/76—patent x 2 
| IMA-RCA 
90 
95 


Angina-free 


6/75—patent 
Died on day 4 None 


Angina-free 3/76—patent x 3 


6/77—patent x2; 
vein-diagonal ar- 
tery closed 


Angina-free 


7/76—patent x 2; 
vein-RCA 
closed; vein- 
CCA stenotic 


Recurrence in 3/77 


MI in 8/76; died, 
10/76 


Angina-free 


12/76—IMA-LAD 
closed; vein- 
CCA patent 


Angina-free 


Died on day 2 


Angina-free 


*| AF. indizates left anterior descending coronary; IMA, internal mammary artery; RCA, right coronary artery; CCA, circumflex coronary artery. 


tAVF indicates aortic valve replacement; MI, myocardial infa’ctiorm 
tRe@eration for closure of initial graft. 
§Cat eterization no operation 


artery {IM A) (ten instanees). The patient with right ostial sterosis 
had asdouble IM A-coromary bypass while all other IMA grafts 
were t» the LAD. Thus, 30 grafts were placed in 14 patients (2.2 
graf sper patient). 

In ziditien to double coronary bypass, two patients kad aortic 
valve -eplzeement (AVR), one for stenosis and one fer insuffi- 
cieney-stenresis. A patient with mitral valve prolapse (dick- 
murmar syndrome) dic not receive therapy directed zt the 
valve. 


RESULTS 


Às previously stated, one patient declined surgery and 
diec “our months later. Two of 14 patients undergoing 
surgery died; one with AVR for aortic stenosis and ceble 
coronary bypass died of left ventricular failure on the 
fourta postoperative day. The other was our oldest patent, 


e aged 73, who had been hospitalized for three weeks with 


unstable angina and finally decided to undergo catheceri- 
zation. Operation was scheduled the following day, bat she 
had £ myocardial infarction at 11 PM and was brougkt to 
the ooerating room the following morning in cardicgenic 
sheek that did not respond to intra-aortic balloon support. 
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Cardiac arrest occurred before institution of cardiopul- 
monary bypass, but she was resuscitated, with return of 
urine output and brain waves, and the operation was 
continued. Postoperatively, she did not regain conscious- 
ness, was anurie, and died two days later. Autopsy exami- 
nation revealed extensive subendocardial infarction of the 
septum and most of the free wall of the left ventricle, with 
sparing of the base of the heart. 

There nave been no late deaths. All patients remain free 
of angina, except one who had a recurrence nine months 
after operation. 

The youngest (aged 37) and first patient undergoing 
surgery (October 1970) had a recurrence of angina nine 
months later. She again underwent operation in September 
1971 and was found to have occlusion of the vein graft due 
to an aspergilloma.* She remains free of angina after 
repeat coronary bypass grafting to the LAD. 

Postoperative catheterization has been obtained in ten 
of 12 patients two weeks to 4.5 years after operation. In six 
of 12, the study was done one year or more after operation. 
Counting as patent the graft that was redone because of 
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Clinical Data on Fatierts With Coronary Ostial Stenosis 
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| LCA Wear as nag 


Fig 1.—Pressure measured at tip of catheter falls abruptly as catheter tip occludes stenotic coronary ostium 


(paper speed, 25 mm/sec). Standard lead II of the electrocardiogram is shown. Ao indicates aorta; LCA, left 
coronary artery. 
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» Fig 2.—Right anterior oblique view; coronary ostial stenosis is not Fig 3.—Same patient as shown in Fig 2, viewed in different piane i 
E. readily apparent. Note contrast spilling into sinus, as catheter tip (left anterior oblique) to demonstrate left ostial stenosis. 

E. does not precisely enter ostium (see Fig 3). 
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Fig 6.—Oszal stenosis with catheter tip filling ostium oʻ very 
capac ous Eft coronary. 


aspergillema, 11 of 13 vein grafts and eight of nme IMA 
grafte wer patent at a later study (19 of 22 grafts patent, 
86%). The single patient with recurrent angina had eeclu- 
sion «f the vein graft to an endarterectomized RCA, 
stenosis of the vein graft to the obtuse margina. artery, 
and a patent IMA-LAD graft one month postoperatively. 
Angina recurred eight months later, probably owing to 
closur? of the obtuse marginal graft. 

The patent who had aortic valve replacement in 1973 
diseortinued taking warfarin sodium in 1975 and required 
thrembectomy for thrombosis of the Bjork-Shiley pros- 
thesis in August 1976. 

COMMENT 

Atiroselerotic coronary ostial stenosis is an uncommon 

lesion. with an incidence of 0.18%* to 0.25%° in patients 
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C. 


Fig 4.—Left ostial stenosis showing localized nature of lesion as 
viewed in right anterior oblique projection. 


Fig 5.—Left anterior oblique projection shows discrete nature of 
ostial lesion with widely patent left main coronary artery. 








1k e A 
y o at x eni 





Fig 7.—In addition to left ostial stenosis, note severe coronary 
disease. 


having coronary angiography. Angiography entails some 
risk because the catheter may readily occlude the stenotic 
ostium, resulting in a fall in pressure at the catheter tip 
(Fig 1), chest pain, dyspnea, diaphoresis, and a fall in 
systemie blood pressure. Frequently, the catheter and 
ostium are not viewed in a plane suitable for demonstra- 
tion of the ostial stenosis (Fig 2). Unless the angiographer 
is aware of the possibility of ostial occlusion by the 
catheter, this may occur and lead to hypotension, arrhyth- 
mia, anc cardiac arrest. When the junction of the catheter 
and ostium are viewed in the proper obliquity, the stenosis 
is readily visualized and distinguishable from stenosis of 
the left main coronary artery (Fig 3 through 7). Although 
the ostial stenosis can be appreciated visually, the diag- 
nosis is frequently made by pressure changes and by 
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failure of the contrast medium to be flushed from the 
coronary artery until the occluding catheter is removed 
from the ostium. 

Arteriosclerosis of the sinuses of Valsalva has been 
studied in young adult and elderly male patients and is 
microscopically similar to arteriosclerotic changes else- 
where in the aorta.’ The reason for the apparent predilec- 
tion of women for ostial involvement is not obvious. Stoney 
and associates* have found a ratio of females to males of 
3/1.2 for involvement of visceral branches of the abdominal 
aorta by aortic intimal disease involving the ostia of these 
branches. Our patient who declined surgery and subse- 
quently died had roentgenographic evidence of ealcifica- 
tion of the entire ascending thoracic aorta, and the one who 
sustained a preoperative infarction had calcificaticn in the 
aortic wall around the ostium. Aortic valve disease may be 
contributory. The incidence of risk factors was not 
different from that in our patients who had coronary 
bypass grafts for coronary artery disease. The 60% inci- 
dence of single-, double-, or triple-vessel disease in the 
patients with ostial stenosis supports the notion of a 
common mechanism, namely, atherosclerosis. 

Optimal therapy consists of coronary bypass to the LAD 
and one or more branches of the cireumflex. Three patients 
had only single coronary bypass grafts to the LAD, because 
branches of the cireumflex were thought to be too small for 
bypass. The patients with single bypass have all had 
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catheterizations, demonstrating the capacity for retro- 
grade flow in the LAD and filling of the cireumflex system. 
Thus, a single graft may provide adequate coronary perfu- 
sion if there are no coronary lesions, but, should a single 
graft fai (as happened in our first patient), a severe 
infarct or fatality may result. 

Use of the IMA was common because of preferences of 
several authors, but it may not provide optimal flow,’ 
particularly if it must supply retrograde flow to the 
circumflex artery. On the other hand, Loop et al’? and 
Siegel and Loop” have found the IMA to be as effective as 
vein for coronary reconstruction. Three of our patients had 
IMA as the only left-sided graft, and the patient with right 
ostial stenosis had a right IMA graft. These four patients 
had patert grafts at catheterization and remain free of 
angina. Taus, the IMA is an adequate graft, provided i: is 
not smaller than the artery to which it is placed. 

There is little doubt that surgery is indicated for symp- 
tomatic left ostial stenosis, as this lesion must carry tHe 
same grave prognosis as left main coronary disease." Our 
only patient who did not undergo surgery died in feur 
months. Our operative mortality (two patients, 14%) is 
high, but includes one patient in cardiogenie shock. In all 
likelihood this attempt at salvage should not have been 
undertaken. If this patient is excluded, the mortality 
approximates that reported by others for left main coro- 
nary disease.'^" 
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Discussion 


W. STERLING EDWARDS, MD, Albuquerque, NM: I want to ask one 
question, Dr Barner. Do you think perhaps that because some of 
the cardiac catheterizations and coronary angiograms performed 
in patients who have angina appear normal we are missing some 
of the stenoses? 

Dr BARNER: It is hard to escape that conclusion. We have been 
concerned that others would be skeptical of our observations and 
concerned that they would not think this is a real lesion. To us, it 
has been a very real lesion. Initially, we did not see a lot o? patients 
with ostial stenosis, but, after we first recognized it in 1970, our 
people handling eatheterizations have searched for it. It is through 
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their diligence that this lesion has been recognized so 
frequently 

It would appear that this is probably an ordinary atherosclerotic 
lesion on the basis of age distribution, risk faetors, and the 
findings in the sinuses of Valsalva from autopsy studies of both 
young adults and older individuals that were carried out in Korea. 
The atheresclerotic changes in the sinuses were similar to those 
seen distaly in the aorta on microscopic examination. Conse- 
quently, I think it is probable these lesions are being missed, 
unless others are seeing them and just not reporting them. 
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ainful gas accumulation in the gut, due to altered 
intestina! motility, aerophagia and increased salivation, 
often complicates surgical aftercare. 

To help avoid or dispel the acute discomforts of 
post-op pain in the gut, Phazyme provides simethicone, 
“...an effective, safe and simple method of preventing 
abdomiral distention, gas pain and reducing the incidence 
of ileus.” * 

Phazyme’s unique dual-phase action releases 
20 mg. of specially-activated simethicone initially to 
e stomach for immediate dispersion of entrapped gas. 





s 8 th 
d The protected inner core delivers an additional 


40 mg. of specially-activated simethicone to relieve 
pain of entrapped gas throughout the lower G.I. tract. 

Phazyme also provides 240 mg. of pancreatin 
directly to the small intestine to help assure normal 
digestion. 

And Phazyme is safe...no systemic effects...no 
untoward reactions...no contraindications other than 
known allergy to an ingredient. 


1. Gibstein. A., et al.: Prevention of postoperative abdominal distention 
and discomfort with simethicone, Obstet. Gynecol. 38:386, Sept. 1971. 


*Italics ours, 


Reed & Carnrick/Kenilworth, N.]. 07033 


prevents and relieves 
pain due to entrapped gas 
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tion's Division of Scientific Activities and The Duhring 
Laboratories, Department of Dermatology, Un versity 
of Pennsylvania. 
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Harvey Blank, M.D., University of Miami School of 
Medicine, will be a Moderator. Eminent pane mem- 
bers and their topics include: The Symposium meets the criteria for 14 credit 
hours in Category 1 for the Physician's Recogni- 
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| Carpentier Ring Annuloplasty 


in Severe Noncalcific Mitral Insuffieiency 


Pdtanjpet S Chopra, MD; George G. Rowe, MD; William P. Young, MD; Louise L. Loring; Richard C. Hamann; Donald R. Kahn, MD 


€ Sixteen patients have undergone Carpentier ring anazlo- 
plasty for severe mitral insufficiency (MI) since 1974. Our criteria 
were csnical and angiographic evidence of severe noncaicific 
MI, @ dilated mitral anulus, absence of severe subvalvalar 
chorda thickening, anc no major loss of leaflet substance. 
Carperttier annuloplasty has been successful in eliminating MI in 
every patient except one. There have been no embolic problems 
and noearly or late deaths. From 1971 to 1974, a similar group of 
20 patients with the same diagnosis underwent prosthetic vzlve 
replacement. Even though all patients were receiving anticoagu- 
lanterags, three had emboli and there were one early and three 
late-deaths. In patients with severe noncalcific MI who meet our 
criteria, Carpentier ring annuloplasty is preferable io valve 
replacement, thus eliminating the hazards of a prosthesis and of 
long-term anticoagulant therapy. 

(Arce Surg 112:1469-1471, 1977) 


he availability of prosthetic devices and tissue valves 
i» recent years has led to less frequent use of mitral 
valve repair for severe mitral insufficiency. Pure noneal- 
cifie mitral insufficiency has been repaired utiliaing 
techarjues of commissural plication, partial excision and 
repair of Baflets, shortening of abnormally long cherdae 
tendineae,or a combination of all these methods." Except 
in ehisdrer, where the results have been more ercourag- 
ing“ -hese techniques have often failed to preduee a 
hemos ynanically competent repair or achieve consisteatly 
precictable results.* 
Reeonstructive mitral valve surgery was thus gradually 
abasmconec in favor of prosthetic and, more recertly, 
xenegraft valves. The excellent results reported by 
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Carpentier et al* in reconstructive mitral valve surgery, 
compared to frequent problems of thromboembolism and 
long-term anticoagulation with prosthetic valves, stimu- 
lated us to review our criteria for mitral valve replacement 
in severe, noncalcific mitral insufficiency. 


SUBJECTS AND METHODS 


From 1971 to 1974, a group of 20 patients underwent mitral 
valve replacement with a prosthetic valve for severe nonealcific 
mitral insufficiency. The types of prosthetic valves used were as 
follows: 


No. of 

Patients 
Beall 8 
Starr-Edwards 6 
Lillehei-Kaster 5 
Eraunwald-Cutter 1 


The mean age in this group was 51 years old. Nineteen patients 
were in New York Heart Association classification III, while one 
patient was in class IV. The mean follow-up time was 44.8 months. 
All patients had good left ventricular function with the exception 
of the one patient who was in class IV. 

With the availability of the Carpentier ring, in 1974 we revised 
our policy regarding valve replacement in severe noncalcific mitral 
insufficiency. Since that time, sixteen patients, ages 20 to 78 years 
old, have undergone Carpentier ring annuloplasty for severe 
noncalcifie mitral insufficiency. Three of these patients also had 
an aortic xenograft inserted and two had aortic prosthetic valves 
inserted ‘or severe aortic insufficiency. Eleven patients were in 
functional class III preoperatively, and five were in class IV. Our 
criteria fer selecting patients for this form of mitral repair were 
(1) clinical and angiographic evidence of severe noncalecifie mitral 
insufficiency; (2) a dilated mitral anulus; (3) absence of severe 
subvalvular chordal thickening and matting; and (4) no major loss 
of leaflet substance. Carpentier ring annuloplasty was performed 
in every patient over the past three years with noncalcifie mitral 
insufficiency who met the above criteria (16 of 18 patients seen 
with pure mitral insufficiency). At operation, the two patients 
whose valves could not be repaired but had to be replaced were 
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3 DEATHS 


Comparison of preoperative and postoperative functional classifi- 
cations in patients undergoing Carpentier ring annuloplasties or 
valve replacement. 


found to have severe subvalvular chordal thickening and matting, 
with significant loss of leafiet substance. 

All 20 patients in the prosthetic valve group were receiving 
systemic anticoagulant therapy. Fourteen patients with mitral 
annuloplasty were kept on anticoagulant therapy for only six 
weeks postoperatively. The two patients who also had an aortic 
prosthesis inserted were continued indefinitely on anticoagulant 
therapy. 


Operative Procedure 


The usual physiological measurements were recorded, and a 
median sternotomy incision was used in all patients. All patients 
were operated on using cardiopulmonary bypass, moderate hypo- 
thermia, and intermittent aortic occlusion. Of the 16 patients in 
the annuloplasty group, six showed rheumatic involvement of the 
valve, with some thickening of the leaflets, three had a myxoma- 
tous type of degeneration, and one patient had a cleft anterior 
mitral leaflet (presumably on a congenital basis). The remaining 
six patients had ruptured chordae tendineae and underwent a 
MeGoon type of repair in addition to the annuloplasty.* All types 
of mitral insufficiency were associated with dilation of the 
anulus. 

The size of the ring selected is determined by the length across 
the base of the anterior leaflet.* Since this distance is usually not 
affected by the dilation of the anulus, it is a reliable guide to what 
should be the normal size of the mitral orifice. A suture is placed at 
each commissure, and mild traction exerted to clarify the distance 
between these two points a: the base of the aortic leaflet. 

About 15 sutures are inserted at the junction of the leaflet with 
the anulus, throughout the whole periphery of the mitral ring. 
These sutures are then inserted into the sewing ring of the mitral 
Carpentier ring. It is important to make sure that the anterior 
leaflet area corresponds to the appropriate area on the ring in 
placing the sutures. In instances where there is an asymmetrical 
dilation of the anulus due to stretching of one of the commissures, 
the insertion of the corresponding sutures in the prosthetie ring 
must be spaced rather closely to each other. 


RESULTS 


Of the 20 patients who underwent mitral valve replace- 
ment, three have had embolic episodes while still receiving 
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systemic anticoagulant therapy. The mean follow-up time 
is 45 months. There were one early and three late desths. 
The early death was in a patient with cerebral hemorrhage, 
Gram-negative sepsis, and renal failure. The prosthetic 
valve appeared normal at autopsy. 

The tkree late deaths occurred at 6, 15, and 34 months 
postoperatively, respectively. The patient who died at six 
months had a thrombosed valve at autopsy. Of the 
remainirg two, one died of poor left ventricular function 
(present preoperatively) and the other died after a short 
period o? severe congestive heart failure. No autopsies 
were obtained. It is interesting to note that all of the 
deaths in the valve replacement group occurred within the 
total follow-up time of the Carpentier ring annuloplasty 
group of patients. 

In the zroup of 16 patients who underwent a Carpentier 
ring annuloplasty, there were no deaths and no embolic - 
episodes. The longest follow-up period was 34 months, with® 
a mean cf 15.1 months. Eleven patients have no resicugl 
murmur and five patients still have a grade 2/6 mitral 
systolic murmur. Ten patients returned to functional class 
I from cass III preoperatively. Five patients who were 
class IV preoperatively are in class I on follow-up (Fig I). 
One patient had to have the Carpentier ring removed 17 
months following repair because of recurrent mitral 
insufficiency. At reoperation, he was found to have severe 
subvalvular chordal thickening and matting, with loss of 
leaflet substance. This valve was replaced with a xenograft 
and the patient has subsequently done well. 


COMMENT 


All exc2pt one of our patients have had rheumatic and 
myxomatous type of mitral insufficiency with dilation of 
the anulus, but no subvalvular involvement. In the past, our 
experience using conventional techniques*^ in repairing 
these types of valves showed good early results, but the 
repairs stowed progressive deterioration with time. 

In 1974, we began using the Carpentier ring and since 
then, our early and late operative results have been most 
encouraging. In our follow-up experience of 34 months, we 
had one late failure due to recurrent mitral insufficiency, 
and in retrospect, this patient was an error in selection for 
repair. A: reoperation, he was found to have subvalvular 
fibrosis and loss of leaflet substance that should have been 
recognized at the time of repair. These are the kinds of 
patients in whom we would still use the prosthetic valve or 
the xenograft. (Although their long-term durability is 
unknown, currently, the available mitral xenografts have 
shown better results than the prosthetic valves used in this 
study.) 

In other series of mitral repair, Kay et al* reported 12 
late failures. It is interesting to note that eight of the 12 
failures eccurred within the same time period as eur 
longest fcllow-up. Three of the 12 patients needed reoper- 
ation for mitral stenosis that had resulted from the 
previous ennuloplasty. Provided one is careful in selecting. 
the apprepriate-sized ring, this problem has not been 
encountered using the Carpentier technique. 
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Recently, Burr et al reported a series of 67 patients, 
followed up for a mean period of 10.4 months, wke had 
unde-gone mitral valve repair using a mitral plication 
suture technique. Twenty-two of these patients hac pure 
mitral insufficiency. In this group, there were three eper- 
ative deaths (13.6%). There were also four (18%) immeciate 
failures and two (9%) late failures, all requiring motral 
valve replacement. Reed” has also reported a late failure 
rate cf 9% in patients with the rheumatic type of pure 
mitra insufficiency. 
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With the high morbidity and mortality reported in 
mitral -alve replacement and the significant incidence of 
thromboembolism,''-!* there is little question as to the fact 
that méral valve repair is the better alternative in pure 
mitral insufficiency. As for the type of repair chosen, even 
though eur longest follow-up of 34 months is less than other 
reportec series, our results are most gratifying, and we 
believe *hat using the Carpentier ring is just as good an 
alternate, if not better, than other forms of mitral 
reconstrsetion. 
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Discussion 


Jonn ©. Norman, MD, Houstor: At the Texas Heart Institute, 
we began ising Carpentier rings for mitral and tricuspid insuffi- 
ciency last year. Between March and November, 25 of these 
prostheses vere inserted. We decided to modify our approach and 
began usirg a rigid, hemicircumferential, titanium steated 
Dacron weleur collar in November; between November 1976 and 
earlier this year, 61 of these prostheses were inserted. 

More ree-ntly, we have been using a flexible Dacron annalo- 
plasty tape. Thus far, it has been used in 30 patients. It mainteins 
the mobility of antericr mitral leafiet and anulus, avoids impinge- 
ment on tk left ventricular outflow tract, avoids circumilex 
coronary artery deformity, preserves overall mitral anulus mo»il- 
ity, and, because it is flexible, prevents suture dehiscence. 

Bruce C. Faron, MD, Denver: I would like to ask Dr Chopra if he 
has any postoperative hemodynamic data comparing the ring 
annuloplasty with prosthetic valves to show that the hemocy- 
namies are better with this type of repair. I would think that frcm 
your readjustment of the functional classifications, the hemody- 
namics shoulc be very good, but I wonder if you have any speciic 
data. 

CLARENCE $ WELDON, MD, St Louis: I think this is an importart 
report, and 1 farthermore think that the Carpentier ring is a very 
important con-ribution. About two or three times a year in the St 
Louis Childre 's Hospital, which is situated fairly close to a 
sizeable-slum area, we see a child with acute rheumatic fever and 
intolerable micral insufficiency or mitral and tricuspid insuffi- 
ciency. Several years ago, we reported our results in treating these 
children with valve replacement, as we were rather pleased that 
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we could operate on children with acute rheumatic fever and, by 
inserting prosthetic valves, reverse their otherwise lethal left 
ventricular failure. However, the results over a follow-up period 
have been qu&e discouraging. There have been frequent hemor- 
rhages, embole episodes, and even some deaths from massive 
thromboembolization in this group of children. More recently, 
therefore, we have been treating the group by insertion of 
Carpentier rirgs. This technique corrects the atrioventricular 
valve insufficiesey just as readily and just as well as the insertion 
of a prostheti- valve does. I think that before you place a 
prosthetic valve in a child, in whom anticoagulation is extremely 
difficult (many pediatricians are unfamiliar with the technique; 
many children do not take the pill, and, indeed, some of our 
patients were net offered the pills by their parents), it is so much 
better to use ths very effective annuloplastic technique than it is 
to insert a prosthetic valve. 

Dn CHoPRa: In response to Dr Paton's question, these patients 
were followed up entirely clinically and we have no postoperative 
hemodynamic data. Regarding Dr Weldon's remarks, we certainly 
agree with you about the avoidance of prosthetie devices in 
children. 

We have had experience with three of our patients who had 
valves of the my-omatous type with elongated chordae and they 
have had good results. I am aware of the fact that Dr Carpentier, 
in his original cortribution, put this kind of a valve in his type II 
classification of mitral insuffieiency and was less than enthu- 
siastic about repasring these. 
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WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causingototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatzl infants 
because of their renal immaturity and the resulting prolongatior of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. /ml. should be avoided Urine 
should be examined for increased excretion of protein, cells, andcasts. 

Concurrent and sequential use of other neurctoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, geatamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, ard vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenou sly administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy—Safety of this product for use during pregnancy 
has not been established. 








Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin In jec- 
tion is a clear and colorless sterile aqueous solution for parenteral administra- 
tion. Itis stable and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole- negative), 
Providencia, Klebsiella-Enterobacter-Serratia graup, Citrobacter sp., and staphy- 
lococci, including Staphylococcus aureus (coagulase-positive and 
coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these orgarisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplicatad initial 
episodes of urinary tract infections unless the causative organisms a-e not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic 
drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatmen: to isolate 
and identify etiologic organisms and to test their susceptibility to tobramycin. If 
susceptibility tests show that the causative organisms are resistant to tobra my- 
cin, other appropriate therapy should be instituted. In patients in whem gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated befo-e the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility -hat 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinylcholine or tubocurarine. 


Cross-allergenicity among am inoglycosides has been demonstrated. 
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If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 


be initiated. 
Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPM, and serum creatinine and by oliguria, cylindruria, and increesed 
proteinurm, have been reported, especially in patients witha history of renal 
impairment who are treated for longer periods or with higher doses thanithose 
recommended. 

Neurotcxicity—Adverse effects on both the vestibular and auditory branches 


of the eigFth nerve have been noted, especially in patients receiving higindoses or 


prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roarinz in the 

ears, and hearing loss. 

NOTE: Therisk of toxic reactions is low in patients with normal renal function 
who do no: receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reoorted adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia: and fever, rash, itching, urticaria, 
nausea, vcmiting, headache, and lethargy. 

Suggested Dosage Guides— I.M. /1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal functian)— 
3mg./Kz./day administered in three equal doses every eight hours. In life- 
threaten ng situations, the dosage may be increased up to 5 mg. /Kg. / day 
administered in three or four equal doses. This dosage should be reduced to 
3mg./Kg./day as soon as clinically indicated. (Referto Table 1 for 
dosage schedule.) 

Dosage forneonates up to one week of age (normal renal function) — 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
Dosage guidelines for adult or pediatric patients with reduced renal function 

After a loading dose of 1 mg. /Kg., subsequent dosage must be adjustec either 

with reduced doses at eight-hour intervals or with normal doses at prolonged 


intervals To determine the reduced dose at eight-hour intervals, see the conven- 


ient nomogram in the package literature.* To calculate normal dosage at 

prolonged intervals (if the creatinine clearance rate is not available and the 

patient's condition is stable), the following formula may be used: 
1 mg./Kg.q.(6 x serumcreatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration—The usual volume of diluent for adults is 50 to 100 ml For 
children, the volume of diluent should be proportionately less than for adutts. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for petients 
whose steady-state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg./Kg.q.8h. 
(Total, 5 mg./Kg./day) 


mg./dose 
q. Sh. 

200 mg. 
191 mg. 
183 mg. 
175 mg. 
166 mg. 
158 mg. 
150 mg. 
141 mg. 
133 mg. 
125 mg. 
116 mg. 
108 mg. 
100 mg. 
9] mg. 
83 mg. 
75 mg. 
66 mg. 


Usual Dose for 
Serious Infections 


For Patient 
Weighing 
Kg. L5. 


1 mg./Kg.q.8h. 
(Total, 3mg./Kg./day) 


tApplicable to a1 product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., ruober-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) der 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in 3ackages of 24. 

Each ml. a&o contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the PH. [0304768] 
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- Acrtie Valve Replacement in the Elderly 


Enceurazing Postoperative Clinical and Hemodynamic Results 


Mark © Hochberg, MD; Andrew G. Morrow, MD; Lawrence L. Michaelis, MD; 
Charles L. McIntosh, MD; David R. Redwood, MD; Stephen E Epstein, MD 


* Seventy-three patients aged 60 and over and 277 patients 
under 50 years of age underwent isolated aortic valve replace- 
ment(aVBR) for aortic stenosis, regurgitation, and mixed disease 
from 1966 through 1975. Cardiac catheterization was performed 
five to nine months following operation in 7796 of these patients. 
Folleweup averaged 55 months per patient. The hospital mortality 
in the elderly group was 2.7%, compared to 5.8% in the younger 
group. The late cardiac mortality was 21% and 19%, respectively. 
There was significant improvement (P < .001) in the left vervic- 
ular erd-diestolic pressure, cardiac index, and functional class 
in eac? of the three disease groups in the younger as well es the 
elderly patients. More important, the magnitude of improvement 
in eac? of these variables in patients over and under 60 yaars of 
age was not significantly different. Increasing longevity will 
make cardiac operations more common in the older populaton. 
These findings indicate that AVR carries the same low risk and 
brinzs about a similar improvement in left ventricular pemp 
funeticn in patients older and younger than 60. 

(Asca Surg 112:1475-1480, 1977) 


uring the 1960s, cardiac surgery moved from the 
»xperimental stage to the level of widespread a-cep- 

tane? by tae medical community. As the number »f oper- 
ations increased, the risks of cardiac operations beesme 
more apparent. It was generally assumed that these rsks 
woud be further magnified if elderly patients besme 
surgical candidates. Indeed, as recently as 1968, an edito- 
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rial in the British Medical Journal flatly stated that 
“surgical treatment for valvular disease is not at present 
feasible in elderly patients, and any treatment must 
therefore be medical.” Consequently, many older individ- 
uals may have been permanently denied cardiac surgery, or 
were not operated on until deterioration was extremely 
severe. $ 

We believe that this should no longer be the case. This 
report reviews all the older patients undergoing aortic 
valve replacement at the National Institutes of Health 
(NIH), Bethesda, Md, over the last ten years and compares 
them with younger patients undergoing the same proce- 
dure. 


SUBJECTS AND METHODS 


Over the recent history of aortic valve surgery, many advances 
have been made in operative techniques and aortic prostheses. 


Fig 1.—Distribution of population by age in 73 elderly patients 
undergoing isolated aortic valve replacement. 
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Table 2.—Preoperative Findings: Aortic Valve Disease 





% of Patients 
e 
< 60 (N 2277) = 60 (N = 73) 
14 


Coronary artery disease* 26 


*Only 128 (46%) of the younger patients and 28 (52%) of the older 
patients had preoperative coronary angiograms. 











Aortic valve debridement and, later, replacement with the Starr- 
Edwards 1000 series were the first two procedures widely 
employed for the operative treatment of aortic valve disease. 
Many technical problems were encountered that did not pertain to 
the age of the patients. Consequently, we elected to include 
patients starting with the "second-generation" Starr-Edwards 
1200 series valves first employed at the NIH in 1966. 

From 1966 through 1976, there were 73 patients aged 60 years 
and over (average, 64.6; range, 60 to 77) (Fig 1) and 277 patients 
under 60 (average, 44.9 years; range, 12 to 59) who underwent 
isolated aortic valve replacement (AVR) for aortic stenosis, aortic 
regurgitation, or mixed disease. Indications for operation did not 
differ for the older vs younger patients. Patients were considered 
operative candidates when they had hemodynamically significant 
valvular disease in addition to either being functional class III or 
IV, or having any of the following symptoms: anginz, syncope, 
presyncope, pulmonary edema, paroxysmal nocturnal dyspnea, or 
orthopnea. Mild or moderate dyspnea on exertion (functional class 
I or II) in the absence of any of the preceding symptoms did not 
qualify a patient as an operative candidate. No patient was 
refused operation because of any coexisting disease, other than 
those that were imminently life-threatening (terminal cancer) or 
totally disabling (stroke with severe functional sequelae). Cardiac 
catheterization was performed five to nine months following 
operation in 81% of the older group and 76% of the your ger group 
(Table 1). Total follow-up averaged 55 months per patient (56 
months for the younger and 53 months for the older patients). 

In all, five Starr-Edwards models, the Bjork-Shiley, and the 
porcine xenograft were employed. The 73 patients aged 60 and 
over had 13 Starr-Edwards 1200 valves; seven Starr-Edw ards 2300; 
11 Starr-Edwards 2310; 30 Starr-Edwards 2320; fcur Starr- 
Edwards 2400; seven Bjork-Shiley valves; and two porcine xeno- 
grafts. One patient had a Starr-Edwards 2300 replaced with a 
Starr-Edwards 1200 valve. 

Pure or predominant aortic stenosis was defined as an aortic 
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Aortic Late Late 


Valve Postoperative 
Catheterization (96) 


Aortic stenosis 141 106 
Aortic regurgitation 114 87 
Mixed | 22 18 
Total 277 211 (76) 
Age 60 and Over 

Aortic stenosis 48 39 
Aortic regurgitation 15 10 
Mixed 10 10 - 
Total 73 59 (81) 





No. of Patients 


Cardiac 
Deaths (96) 


Hospital 
Deaths (96) 


Noncardiac 
Deaths 








(5.8) 49 (19) 


0 12 5 
2 2 1 
0 1 0 
2 (2.7) 15 (21) 6 
Teble 3.—Ages of Death Among 73 Elderly Patients ^ 
No. (96) of Patients e 


ra 


Early Death Late Death 


60-65 1/44 (2.3) 9/42 (21) 
66-70 1/16 (6.3) 4/15 (27) 
> 70 0/13 (0) 2/13 (15) 


Total 2/73 (2.7) 15/70 (21) 





valve gredient greater than 50 mm Hg, and either cineangio- 
graphic evidence of only 1+ or 2+ aortic regurgitation? or no 
audible ciastolic murmur if a cineangiogram was unavailable. 
Pure or predominant aortic regurgitation was defined as 3+ or 
4+ cineaagiographie evidence of aortic regurgitation, aortic valve 
gradient less than 30 mm Hg, and a diastolic systemic blood 
pressure ess than 65 mm Hg. Patients who fulfilled criteria in 
both categories were designated as having mixed aortic stenosis 
and regurgitation. 


RESULTS 

The prevalence of preoperative symptoms varied 
between the two age groups. Table 2 illustrates that, while 
congestive heart failure (dyspnea and orthopnea) was the 
most frequent presenting symptom in the older patients 
(86%), only 67% of the younger patients complained of 
these symptoms of congestive heart failure. In contrast, 
the most frequent complaint of the younger group was 
angina (8776), compared to only 62% of the patients aged 60 
and over reporting chest pain. Both of these comparisons 
are significantly different. 

One of the most surprising findings was that the hospital 
mortality in the elderly group was 2.7%, compared to 5.8% 
in the younger group (Table 1). The late cardiac mortality 
was 21% in the elderly patients (average follow-up. 53 
months per patient) and 19% in the younger patients 
(average follow-up, 56 months). Of further interest was the 


finding that hospital and late mortality was no higher in * 


the 16 patients aged 66 to 70, or in the 13 patients over age 
70, compared to the 44 patients aged 60 to 65 years (Table 
3). Only one of the older patients was lost to follow-up, 
while five of the 277 younger patients could not be followed 


up. 
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Table 4.—Aortic Stenosis: Preoperative and 
Pestoperative Analysis of Patient Populations* 


Pre- Post- 
operative operative; improvement 
- 50 (N= 106) 

DVEDF. mm f 

Hg 206 + 3.8 

Gardias index, 

liter= sq m/ 

min i 2.37 + 2.77 
Functienal 

class 28 + 2.5 


Feak systolic 


13.6 + 5.5 702938 


3.17 + 0.76 | 0.40 = 1.08 


1.4 + 0.5 1.4 = 0.7% 


22.2 + 18.6 


90:9 + 23.6 68.7 = 29.5 
=> 30 (N= 39) 
WVEDF. mm Hg 20:4 + 3.3 
Cardiac index, 
liters/sq m/ 
min 2.44 + 9.55 


Functienal 
class 27 + 9.6 


Peak systolic 
graent, mm 
Hg 17.1 + 16.0 


*Dafm are expressed as + SEM. 

7Posoperative catheterization data were obtained from five to nine 
month in af patients. 

tLef ventsicular end-diastolic pressure. 


14.9 + 5.2 5.5 = 941 


2.78 + 0.62 0.34 = 0.5 


1.4 + 0.5 1.3 = 0.7 





65.2 = 168 
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Fig 2—Improvement in lef: ventricular end-diastolic pressure 
(LVEL P) cardiac index, and ‘unctional class in younger and alder 
patiemts u-dergoing isclated aortic valve replacement for aortic 
sterosis. 


Aortic Stenosis 


Preoperatively, 79% of the 48 older patients undergoing 
AV for aortic stenosis were in congestive heart failure. 
Sevsrty-taree percent had angina and 38% experienced 
synocpe. Table 4 depicts the left ventricular end-diascolie 
pressure (LVEDP), the cardiac index, the functional elass,’ 
and he »eak systolic gradient across the aortic valve 
preeperatvely and postcperatively for each AS pa&ent 
popaation. Improvements in LVEDP, cardiac index, and 
fun-tona class following operation (Fig 2) and in the peak 
_ systosic gradient for botk the older and younger pa-ients 
are kKighly significant (P < .001). More important, the 
macrituds of improvement in these measurements in pa- 
tients ove“ and under 60 years of age did not differ signifi- 
can-]E7 (P< .05). Thus, when compared to each other, 
younger nd older patients’ conditions improved to the 
same=degnee. 
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Table 5.—Aortic Regurgitation: Preoperative and 
Postoperative Analysis of Patient Populations* 





operative Improvement 


223 +10.8 — 121 64 10.2 + 10.6 


Cardiac index, 

liters/sq m/ 

min 2.73 + 0.71 
Funetonal | 

class . 3.0 + 0.6 
Peak systolic 

gradient, mm 

Hc 5.4 + 8.5 

=> 60 (N = 10) 

LVED?P, mm Hg 21.1 + 10.7 
Cardiac index, 

liters/sq m/ 

min 2.68 + 0.59 
Funetonal 

Class 2.7 + 0.7 
Peak systolic 


gradient, mm 
He 6.3 + 11.1 


3.23 + 0.73 0.50 + 0.83 


1.6 + 0.7. 1.4 + 0.80 


17.3 + 16.2 


16.6 + 6.0 4.5 + 14.7 


2.76 + 4.7 0.80 + 0.55 


1.6 + 0.7 1.1 x 0.71 


13.5 + 16.3 





*Data are expressed as + SEM. 
TLeft ventricular end-diastolic pressure. 


30 40 3.0 
20 - 30 ru 20 
ig z 
X E 
E Š 
10 d 20 10 


i s 


Pre-op Post-op Pre-op Post-op Pre-op Post-op 
LVEDP CARDIAC INDEX FUNCTIONAL CLASS 
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Fig 3.—im provement in left ventricular end-diastolic pressure 
(LVEDP), cardiac index, and functional class in younger and 
older patients undergoing aortic valve replacement for aortic 
regurgitation. 


Aortic Regurgitation 


There were 15 patients over the age of 60 who had pure 
or predominant aortic regurgitation. All of them had 
symptoms of congestive heart failure, while 33% 
complained of angina and one (7%) experienced syncope. 
The preeperative and postoperative values for LVEDP, 
cardiac index, and functional class are depicted in Table 5 
and illustrated in Fig 3. As in the patients with aortic 
stenosis, the changes induced by operation on each of these 
factors were not significant between the older and younger 
patients. 


Mixed Aortic Stenosis and Regurgitation 
Ten patients 60 years or older underwent AVR for mixed 


aortic valvular disease. All ten had symptoms of congestive 
heart fai ure preoperatively. Fifty percent had angina and 
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Table 6.—Mixed Aortic Stenosis and Regurgitation: 
Preoperative and Postoperative Analysis of Patient 
Populations* 






Table 7.—Causes of Death After Aortic Valve 
Replacement in 73 Elderly Patients 






No. of Patients 









Pre- 
operative 


Post- 
operative 













Improvement Late Late 
Early Cardiac Noncardiac 
Congestive heart failure 1 5 eS 
Myocardial infarction 1 3 5 
Sudden (presumed 
arrhy*hmia) mies 4 
‘Infection s 2 EN 
Prosthetic thrombus Ve 1 1S 
. Hepatitis* i= mer 1 
Total 2/73 15/70 6 
(2.796) (2196) 


*More than one year postoperatively. 



























23.2 + 11.9 14.8 + 6.8 





Cardiac index, 
liters/sq m/ 
min 2.69 + 0.57 3.21 + 0.79 0.52 + 0.74 
Functional 
class 
=> 60 (N = 10) 

LVEDP, mm Hg 

Cardiac index, 
liters/sq m/ 
min 2.31 + 0.41 2.98 + 0.66 0.67 + 0.71 
Functional 
class 

























21.2 + 10.1 























*Data expressed as + SEM. 
TLeft ventricular end-diastolic pressure. 
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O— —0 « 60 YRS Aortic Aortic Mixed Aortic 
o———O 2 60 YRS Stenosis Regurgitation Disease 


Fig 4—Improvement in left ventricular end-diastolic pressure Fig 5.—Improvement in functional class in each patient aged 60 
(LVEDP), cardiac index, and functional class in younger and years and over undergoing arotic valve replacement for aortic 
older patients undergoing aortic valve replacement for mixed stenosis (AS), aortic regurgitation (AR), and mixed AS/AR. 
aortic stenosis and regurgitation. 


Table 8.—Aortic Valve Replacement in the Elderly: Literature Survey 


No. of 
Source, yr Patients Age, yr Early Deaths, %* Late Deaths, %7 
Scannell & Austen,” 1964 3 70-75 0 


Carlson et al," 1967 73 = 50 58 

Ahmad & Starr,’ 1969 > 60 19 

Finegan et al,’ 1969 = 60 

Austen et al,? 1970 = 70 7.5 
Grondin et al," 1971 = 60 


Killen & Collins,” 1972 => 60 13 
Shanahan et al,“ 1972 => 60 13 
Bensaid et al, 1973 > 60 10 


Guthrie et al,'^ 1972 15 > 65 33 Mex 
Waddy & Sutherland,” 1973 37 = 60 18. ^. 11 
Barnhorst et al,” 1974 158 > 65 11 24 
Henze,” 1974 29 => 60 3.4 29 
Present report 1977 73 => 60 2.7 21 





*Deaths occurring during the operative hospitalization. 
tDeaths occurring during the total length of follow-up, which varied from 14 months to ten years. 
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onlyene (1) experienced syncope. As in the patients with - severe heart disease to cardiac surgery. Aortic valve 
aortie stencsis and aortic regurgitation, the magnizuc ide of - replacement was chosen as the focus of examining cardiac 
imprevemeat documented at postoperative catheterization — | surgery in the elderly in this report for two reasons. First, 
was paralle in the two age groups (Table 6, Fig 4). Again, 2 preoperative and postoperative evaluation in this disease 
the degree of improvement manifested by the older ad . can be clearly quantified by a relatively few classic symp- 
younger pa-ients in LVEDP, cardiac index, and functional |  toms and several well-defined catheterization findings 
class did nct differ significantly. | — (LVEDP, peak systolic gradient, and cardiac index). 
- Second, a well-executed aortic valve replacement should 
| T) stabilize the downward trend of the symptomatic 

Beeause coronary arteriograms were not per-ormed patient. 
routinely az the NIH prior to 1972, only 128 of the 277 Ross and Braunwald‘ collected data on the natural 
younger patients and 38 of the 73 older patients had their ^ history of patients with aortic stenosis in 1968. Treated 
coronary vessels studied. Of these smaller popu ations, . only by medical means, the average age of death was 63 
signi icant -oronary artery disease (at least one vessel wth ^ years. Moreover, in 80% of these dying patients, symptoms 
50% narrowing) was found in 14% of those under age 60znd. it ased for less than four years. Specifically, death 
26% of those aged 60 and over (Table 2). The postoperative ^ occurred, on average, three years following the onset of 
eatheteriza-ion did not include repeat coronary anziog-a- ^ angina, three years following syncope, and two years 
fh». However, it is interesting to note that only %% (Eve following the onset of congestive heart failure. The 
pagents) of all of the older patients reported postoperstve authors’ well-justified conclusion was, "When symptoms of 
angina, corapared to 62% preoperatively. Thirteen of -he ^ angina peetoris, syncope, or left ventricular decompensa- 
younger pa-ients (5%) had postoperative angina, compiied = tion develop in adults with valvular aortic stenosis, the 
to 87% befare operation. ~ immediate outlook i is poor.” They also believed, however, 
Complications and Causes of Death ED. ; E oe the outlook "can be improved significantly by replace- 
ment of the aortic valve." Corroborating series of patients 
Among tae 73 elderly patients, there was a spectrum of. J with similar rapid downward trends following the onset of 
nonfatal complications. There were seven complications of | symptoms were reported in 1969 by Ahmad and Starr’ and 
anticoagulation (10%), six patients had cerebrovascular | Finegan et al. Both reports included good surgical results 
accidents, and one patient had a peripheral embolus. F've for AVR in elderly patients and endorsed an aggressive 
patients had postoperative angina (7%), five had p postoper- — approach, especially i in light of their dismal natural history 

ative eongestive heart failure (7%), and four went into without operation. 

eomrlete heart block. Two had mechanical failure of the ^ ^ Considerable differences in the arbi anatomy of 
prosthesis. There were three perioperative myccaréial ^ the stenotic aortic valve in the elderly, as compared to that 
infarctions (4%). Significant hemolysis occurred in two in younger patients, were found by Roberts and his 
patients, pulmonary embolus in four, and hepa-itis in colleagues; who studied many of the same patients 
thre= — ~ reported here. The stenotie aortie valves in the older 
The causes of death in tae elderly patients are listed i In patients were tricuspid (90%) rather than bieuspid (10%), 
Table 7. There were two early (hospital) deaths fr»m ^ and had large amounts of calcium superimposed. They 
myocardial infarction and congestive heart failure. This ^ believed that these findings indicated that aortic stenosis 
early death rate of 27% older patients compared very in the elderly was caused largely by fibrotic and sclerotic 
favorably the 5.8% hospital death rate of the younger ^ changes of valve wear and tear, rather than by any specific 
popuation (Table 1). There have been 15 late cardiac . disease entity. A rheumatic etiology (signified by asso- 
deaths in tae older patients. The most frequent causes of ciated mitral valve disease) was rare. Subacute bacterial 
late death were congestive heart failure, mycearcial endocarditis rarely, if ever, caused pure stenosis. In 
infaretion, and presumed arrhythmias causing unexpected contrast, in the younger patients undergoing AVR, only 
sudden death. - 45% of the valves were tricuspid, 45% were bicuspid, and 
| | 109; were unicuspid. Because a higher percentage of 
younger patients coming to AVR had bicuspid valves than 
Each type of valvular abnormality was assessed ^or - did older patients, it may be that bicuspid valves develop 

preoperative and six-month postoperative functional elass - degenerative changes earlier than tricuspid valves. 
chanze. T= average functional class improvement was Roberts and his co-workers also found that the cause of 
compared tor the younger and older patients by disease _ aortic regurgitation in the older patients was rarely "wear 
and has been presented (Fig 2 through 4) Figure 5 — and tear.” They observed that aortic regurgitation was 
diagrams the precise functional class improvement ^or. more commonly due to rheumatic disease, subacute bacte- 
each of the elderly patients. . rial endoearditis, or a dilated annulus." The latter was 
| »  . usually due to cystic medial necrosis, with or without 

COMMENT Marfan's syndrome, and syphilis. 

 Beeause of advanced age and its frequent asscciaton = Table 8 lists 14 previous reports of aortic valve 
with other medical problems, there has been understand- surgery. "" Although other factors, including patients 
able conservatism in submitting older individua s with selection, may have influenced the results, it appears that 


Coronary Artery Disease 


Functional Improvement 


3 
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in elderly patients, early mortality has decreased consider- 
ably over the years. Because long-term follow-up varied in 
these reports (and was not provided in some), the data of 
the long-term survivors in the listed reports zre incom- 
plete. However, our data of only 21% long-term cardiac 
mortality in the elderly patients (over an average of 53 
months) compare quite favorably with the 19% long-term 
cardiac mortality in the younger patients (followed up for 
an average of 56 months). 

In addition to the mortality data, our results also demon- 
strate that the magnitude of improvement following AVR 
for stenosis, regurgitation, and mixed disease is similar for 
older and younger groups of patients. The 73 patients aged 
60 years and older and the 277 patients under 60 experi- 
enced nearly identical improvement in LVEDP, cardiac 
index, and functional class for all three disease classes. 

We can make no clear statement as to why the older 
patients, with their attendant other medical problems, 
should do hemodynamieally as well and experience an 
equally low mortality as the younger patients. Nonetheless, 
these data suggest that the techniques of cardiac surgery 


and the prostheses employed can now be said not to be the 


leading cause of early or late mortality. Thus, it appears 
that the patient's fate is ultimately determined by the 
natural history, or the "ends," of a surgically interrupted 
disease process, and not by the surgical technique, or 
"means." Age per se should no longer be considered a 
contraindiction to aortic valve replacement. 
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Discussion 


THOMAS J. FocanTY, MD, Palo Alto, Calif: I would like to ask thè 
authors -wo questions. One is, in the analysis, were they able f 
determire whether or not the choice of valve had any signifigant 
influence on the survival in the two groups? The second question 
is, did the older group come later in the series, possibly implicating 
improved techniques as being responsible for the better surviwal in 
the older age group? 

Dr HecuBerc: Only two of the 73 patients had porcine xeno- 
grafts. . think it would be unfair to make any statement 
concerning xenograft performance in this population. Two years 
ago at tais meeting, Dr McIntosh reported encouraging results 
with the xenograft in the mitral position, but we do not yet have a 
large eneugh series to report performance in the aortic position. 
Most of the valves employed in these 73 elderly patients are Starr- 
Edwards models. 

In response to Dr Fogarty's question about whether the older 
patients came later in the series, in the older patients, the fellow- 
up averazed 53 months per patient, and in the younger patients it 
averagec 56 months per patient. Operative indications wese the 
same for both groups. Consequently, I think that the populations 
are comparable in terms of indications and average follow-up 
time. 

Our feeling at the NIH is that any patient who is leading a 
miserabl2 existence because of symptoms of aortic valve disease 
should undergo an operation. Of interest, last year Dr Merrow 
operated on a 76-year-old lady for repair of idiopathic hyper- 
trophic subaortie stenosis. This is a different entity, of ceurse, 
than the-one we are discussing, but he remarked that she was our 
bicentennial patient in our bicentennial year, and she has done 
very well She has returned to full activity, including driving a car. 
So, I think, in the final analysis, it is life-style limitation that we 
suggest should be the important criterion for operation, and not 
simply age. 

In terms of myocardial protection, at the NIH we employ 
moderate hypothermia to about 30 C with coronary artery perfu- 
sion for datients undergoing aortic valve replacement. 
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Heparin-Coated Shunts for Lesions 


. of the Descending Thoracie Aorta 


^ 


E 


Experimental and Clinieal Observations 


Walter G. Wolfe, MD; Leonard H. Kleinman, MD; Andres S. Wechsler, MD; Da-id C. Sabiston, Jr, MD — 


e Heparin sodium-coated shunts are employed frequently to 
maintain trunk and lower extremity perfusion during temporary 
occlusion ofthe descending thoracic aorta. In the past five years, 
[his shunt has been used in a series of 39 patients ranging in age 
aor 19 to 72 years old, with 34 survivors (87%). The proximal 
end of the shunt was placed in the subclavian artery in 17 
patients, the left ventricle in ten, and in the ascending or 
transverse aortic arch in 12. The distal end of the shunt was 
placed either in the lower thoracic aorta or in the femoral artery. 
For tarther evaluation of effectiveness, paired observations were 
made in dogs to determine the physiological consequences with 
the proximal end of the shunt inserted at two different sives. 
Although neither shunt decompressed the left ventricle tully, the 
sube avian-femoral shunt was significantly more effective fran 
was fhe left ventricle-femoral artery bypass. If a choice exists for 
sites of insertion of the shunt, it appears that it should be placed 
dista to the aortic valve, since this position provides the least 
increase in systolic blood pressure and is associated with a 
lower demand for myocardial blood flow. 

(Arch Surg 112:1481-1487, 1977) 


ince the flexible heparin sodium-coated shunt has been 
introduced for operative procedures in the thoracic 
aorta, a variety of lesions have been managed successfally 
using the shunt to provide blood flow to the lower par- of 
the »ody and to decompress the heart during aort c ess- 
clam ping. 

The development o? heparin-bonded surfaces? ind the 
use of cationic surfaetant tridodecylmethylammorium:- as 
the bending substance for heparin provided safe clinical 
use of the shunt with a lower mortality than that asso- 
ciated with extracorporeal pumping techniques.’ 

The advantage of this shunt is the elimination of the 
necessity for systemic administration of heparin, the 
avoidance of hypertensior during the cross-clampmg, and 
perfusion of distal circulation without the use of the pump. 
In those instances when the lesion is amenable to the use of 
theshunt, it is the preferred method, in the opinion of most 
observers today.*' This report reviews a five-year experi- 
ence from 1972 to 1977 using the shunt in 39 patients with a 
variety of lesions of the descending thoracic aorta. 3-nce 
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the shunt ean be placed either in the ascending aorta or in 
the left ventricle, a series of experiments was designed to 
investigate any advantage to placement of the shunt 
proximal or distal to the aortic valve in decompressing the 
heart ane in the prevention of proximal hypertension. 


SUBJECTS AND METHODS 


Thirty-nine patients with ages ranging from 19 to 72 years old 
underwent treatment of lesions of the descending thoracic aorta 
using the separinized shunt (Fig 1 through 3). There were 33 men 
and six wemen. Twenty-two had atherosclerotic aneurysms, three 
of which kad ruptured. Ten patients had traumatic aortic transec- 
tions at the usual site, four of which were acute and six that were 
chronic. Five patients had chronic type III dissecting aneurysms 
and two patients had coarctations, one with a false aneurysm and 
the other who was deemed by angiography to have poor collaterals. 
The shunt was placed in the subclavian artery in 17 patients, in the 
ventrieuler apex in ten, and in the ascending aorta in 12, with 
distal insertion either into the descending aorta or the femoral 
artery. During clamping of the aorta, the mean blood pressure was 
measured in ten patients and found to be 60 + 20 mm Hg. 


Technique 


The patients were positioned in the straight left lateral position 
with a Carlen’s endotracheal tube in place for separate inflation of 
the right :nd left lung. The groin was prepared for insertion of the 
shunt anc the femoral artery was isolated. The chest was entered 
through the bed of the resected fourth or fifth rib. With large 
aneurysms involving the lower descending aorta, a second incision 
was made through the seventh interspace to facilitate the distal 
anastomcsis. The arch vessels and the descending aorta were 
dissected and a site for insertion of the shunt was chosen 
dependins on the involvement of the aneurysm with the 
subclaviaa-artery and the accessibility of the left ventricular apex. 
The shun. was then placed in the ascending aorta, either through a 
direct stab wound, through a purse-string suture, through the 
subclavian artery, or into the left ventricular apex. The shunt was 
secured and, following air evacuation, it was inserted into the left 
femoral artery. During this time, only the right lung was venti- 
lated thr»ugh the Carlen’s or a Robertshaw endotracheal tube. 
Blood gas levels were determined to assess whether the patient 
could tolerate ventilation with only the right lung during the 
procedure. Collapse of the left lung greatly facilitates the dissec- 
tion and anastomosis. The proximal thoracic aorta was then 
clamped and the shunt opened, The aneurysm was opened and a 
woven Daeron graft was used to reconstitute the thoracic aorta. 
The aorta was unclamped and the shunt was clamped and 
removed. Once the suture lines were found to be intact, the lung 
was reinflated, drainage catheters were placed in the thoracic 
cavity, end the chest was closed. At the completion of the 
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procedure, the divided endotracheal tube was removed and a 
standard endotracheal tube was used to ventilate the patient in 
the immediate postoperative period. 


RESULTS 


There were 34 survivors in this series, the mortality 
being 13%. Of the five deaths, one occurred from cardiac 
arrest during the operative procedure, and one patient 
sustained a myocardial infarction on the eighth postopera- 
tive day and died four days later, his clinical course having 
been uneventful until the infarct. One patient, who had a 
type III chronic dissecting aneurysm and had had the 
shunt inserted in the ventricle, did not awaken following 
operation. In one patient, bleeding occurred from the site 
of the shunt in the ascending aorta, and this led tc death on 
the fourth postoperative day. The remaining patient had 
chronic leukemia that was not in remission. However, 
because of a large aneurysm and back pain, the operation 
was undertaken and was uneventful An exacerbation of 
the chronic leukemia followed and the patient died on the 
llth postoperative day. 


COMPLICATIONS 


Left lower lobe lung collapse requiring bronchoscopy 
occurred in one patient, who had an uneventful recovery. 
Two patients required reexploration of the mediastinum 
for control of postoperative bleeding. In one patient, the 
aneurysm extended from the subclavian artery to the 
diaphragm, and another had an aneurysm extending to the 
celiae axis. However, not only did the aneurysm involve 
long segments of the thoracie and abdominal aorta, but the 
patient had severe iliac artery occlusive disease. Both of 
these patients had lower extremity weakness in the postop- 
erative period. In one of these patients, this has now 
resolved to mild weakness in one extremity, and he is able 
to ambulate without diffieulty. Left cord paralysis was 
evident in one patient following resection of a type III 
dissecting aneurysm. 


EXPERIMENTAL STUDIES 


Since controversy continues concerning the effects of insertion 
of the shunt into the left ventricle as opposed to the ascending 
aorta or subelavian artery, especially in older patients with 
atherosclerotic coronary disease, a series of experiments was 
designed to evaluate the effects on myocardial performance. 


Methods 


Eighteen comparisons in each animal were made between left 


ventricular-to-femoral artery and proximal aorta-to-femoral 
artery bypass shunts during cross-clamping of the aorta in six 
dogs. The animals were anesthetized with sodium pentobarbital 
and a median sternotomy incision was made. A Y-shaped conduit 
was constructed such that the limbs of the Y were of equal length 
and the conduit was of greater diameter than the abdominal aorta. 
After administration of 5,000 ml of heparin sodium, one limb of 
the Y was shaped in the ascending arch of the aorta. The distal 
portion was inserted into the left femoral artery and a flow probe 
was incorporated into the conduit. Blood pressures were measured 
simultaneously in the contralateral femoral artery, the right 


subclavian artery, the left atrium, and the left ventricle. A flow 


probe was placed on the ascending aorta and transmural coronary 
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blood flew was measured by injection of tracer microspheres 
(Ce, *3r, and *Sc) into the left atrium while collecting a 
reference sample from the right femoral artery. Sequential deter- 
minations in the same animal were made by employing radionu- 
clide microspheres of different gamma energies and a computer 
program corrected for overlap of photopeaks. Left ventricular-to- 
femoral artery or aorta-to-femoral artery shunting was 
performed. The model used is illustrated in Fig 4. 


COMMENT 


Neither method of shunting completely decompressed 
the left ventricle (Fig 5). Cross-clamping of the aorta below 
the subdavian artery and shunting from the left ventricle 
to the femoral artery were associated with a mean increase 
in left ventricular systolic blood pressure of 49 mm Hg. In 
contrast, when the aorta-femoral artery shunt was opened, 
the systolic intraventricular blood pressure rose only 27 
mm Hg, the difference in intraventricular pressure 
between the two methods being highly significan® 
(P-—.01. Both shunt routes were associated with 
increased left ventricular pressure, as compared with the 
state when the aorta was not occluded (P < .05). These 
data cor-elated well with measured shunt flow. The mean 
shunt flow from the left ventricle to the femoral artery was 
647 + 3& ml/min. The mean shunt flow when the aorta- 
femoral artery was opened was 826 + 31 ml/min. The 
difference in shunt flow was significant (P — .05). During 
aorta-femoral artery shunting, regurgitant flow was less 
than 7% of the total left ventricular output. Left ventric- 
ular end-diastolie pressure and total cardiac output vere 
not significantly different with either method of shunt- 
ing. 

The total transmural coronary blood flow increased 
14.2% + 3.1% during aorta-femoral artery bypass and 
increased 32.6% + 5.1% (P < .02) with left ventricular-iliac 
artery shunting. The endocardial to epicardial flow ratio 
was 1.22 + .11 in the control period and was not statisti- 
cally different during shunting either from the left 
ventricle or from the ascending aorta to the femoral 
artery. 


CONCLUSION 


Most observers believe that some type of bypass should 
be employed when operative procedures are performed on 
the descending thoracic aorta if cross-clamping is required. 
The reasons are to provide perfusion to the distal body, 
spinal ccrd, and abdominal viscera and to reduce the 
effects of hypertension and increased left ventricular 
afterload on the heart during occlusion of the thoracic 
aorta. Ir the past, partial bypass has generally been 
employec, requiring the use of systemic heparin, thus 
introducing the possibility of postoperative bleeding. This 
has been one of the leading causes of mortality and 
morbidity in these patients, and the use of tridodecylmeth- 


. ylammonium heparin-coated shunts has proved to be an 


effective method when systemic heparinization is neeced. 
The versatility of the shunt is demonstrated by previous 
reports in the literature.’ The data previously cited 
indicate that the benefits of ventricular unloading and 
improved peripheral perfusion from the shunt increase the 
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Fig 1—A, Chest roenigenogram of 50- 
year-cld man wno complained of increas- 
ing cfficulty with swallowing, revealing 
poste-ior mediastinal mass with compres- 
sion cf esophagus. B and C, Arteriogram 
show 1g large aneurysm (arrows) extend- 
ing from subclavian to celiac axis. Exci- 
sion and grafting of aneurysm was 
perfosmec through left-sided lateral thora- 
cotomy using Carlen's doudle-lumen en- 
dotrasheal tube. Chest was entered 
through bed of fifth rib anc second inci- 
sion made at seventh intersoace, splitting 
diaphragm. Heparinized shunt was in- 
sertec in the ascending aorta to femoral 
artery Patient tolerated the procedure 
withoat difficulty. Six morths following 
opereion, he ambulates without difficulty, 
with only sicht weakness noted in left 
lec. 
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Fig 2.—Roentgenograms of 61-year-old woman known to have had type Ill dissecting aneurysm that had 
been managed medically. During previous two years, aneurysm showed progressive enlargement, and 
patient had recent onset of back and chest pain. Arteriogram revealed large dissection of descending 
thoracic aorta. Through left-sided lateral thoracotomy with previously placed Carlen's endotracheal tube, 
heparinized shunt was positioned from left ventricle to femoral artery. Graft was placed from subclavian 
artery to descending thoracic aorta. Postoperative course was uneventful. 
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Fig 3.—Top and bottom, Roentgenograms of 57-year-old man 
seem for exaluation of inguinal hernia. Chest x-ray film revealed 
calcified mass that, om arieriogram, proved to be aneurysm 
(arsews). -ast history included account of reasonably severe 
autcmobile accident ir 1949, at which time he had multiple 
fracures although he did not specifically recall chest injury. 
Ressction and grafting of aneurysm using heparinized saurt rom 
Ssubciaviar artery to femoral artery were performed, chest being 
en'*«red through resected bed of fourth rib. Carlen's endotracheal 
tute was used to permit collapse of left lung. Recovery was 
uneventfu | 
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Fig 4.—Medel used to compare ventricular-femoral artery shunts 


with aorta-femoral artery shunts. Tracer microspheres were 


injected imto left atrium. Y conduit was large enough to prevent 
restrictior of blood flow. 
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Fig 5.—E*fect on left ventricular (LV) pressure of shunting from 
left ventrcle to femoral artery (FA), compared with aorta (Ao) to 
femoral ertery. Neither shunting from left ventricle nor ascending 
aorta tc femoral artery during cross-clamping of proximal 
descending aorta is fully effective in decompressing left ventricle. 
However shunting from aorta appears more effective in decom- 
pressing ventricle, probably because of greater shunt flow during 
diastole. When left ventricular shunting was used, there was only 
insignificant aortic insufficiency. Coronary blood flow increased 
in proportion to increased left ventricular systolic pressure and 
was therefore greater when shunting was from left ventricle to 
femoral srtery. 
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safe period of cross-clamping time during resection and 
anastomosis of the graft. 

The use of a double-lumen endotracheal tube (Carlen's) 
has been very beneficial in operative exposure and tech- 
nique of the procedure. This tube is then replaced with a 
standard endotracheal tube at the termination of the 
procedure. 

The physiological effects of the site of shunt insertion 
have been of interest. Early in this series, the subclavian 
artery was most frequently used for proximal cannulation. 
Later, the ascending aorta and ventricular apex were 
chosen whenever technieally feasible. The subclavian 
artery may be involved with the aneurysm and may be 


unsuitable for cannulation. Diffieulty in exposing the 


ascending aorta can be obviated by placing a pad behind 
the ascending aorta to elevate it into the operative field. 


This also stabilizes the aorta at the time of shunt i inser- ; 


tion. 4 

In some patients, the left ventricle and Be: apex are 
accessible and this site has proved to be technically simple 
and safe. Because of the variety of possible sites of 
cannulation, concern developed regarding physiological 
differences that might exist between cannulation of the 
left ventricle as contrasted with the proximal aorta. In the 
group of experiments cited, the shunt size was chosen so as 
to be as nonrestrictive as possible, and blood pressures 
were measured in the left ventricle, femoral artery, and 
brachial arterv. Flow probes were used to measure blood 
flow in the shunt and ascending aorta, and tracer micro- 
spheres were used for determinations of myocardial blood 
flow. dn 

It is of interest that neither unt AEAEE the left 
ventricle completely and that the ventricular pressure 
increased 40% during left ventricle-femoral artery shunt- 


ing, compared with 20% for aorta-femoral artery shunting. 
The shunt flow was always greater when the shunt was 


constructed from the aorta. Surprisingly, regurgitant 
blood flow during left ventricular-femoral artery shunting 


was less than 15% of forward flow. Associated with the A 


augmented systolic pressure, a 10% increase in myocardial 
blood flow of the aorta-femoral artery shunting occurred, 
and a 30% increase with shunting from the left ventricle to 
the femoral artery. Transmural blood flow distribution 
remained normal in these normal dog hearts. 

It appears that most lesions of the descending thoracic 
aorta encountered today can be successfully managed with 
the use of a bypass shunt. Selection of the shunt site should 
be determined by the technical ease with which it can be 
inserted. If a choice exists, available evidence suggests 
that insertion of the shunt distal to the aortic valve is 
preferred. 


Nonproprietary Name and Trademarks of Drug 


Heparin sodium Depo-Heparin, Hed-Heparin, Hepathrom, Lipo- 


Hepin, Liquaemin sodium, Metarin, Panheprin. | 
A 
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; Discussion 


DonaLp R. Kaun, MD, Madison, Wis: Since 1968, we have 
exclusively used the bypass shunt to treat descending thoracic 


aneurysms. We have not found it necessary to use an impregnated 


heparin shunt. We have used an ordinary Tygon tubing like that 


used in the extracorporeal circuit, with an arterial cannula on each | 
end. The only time when clotting may occur is when one end of the 


cannula is in the ascending aorta but the distal end is not in, and 
flow through the tubing is not yet established. We add a small 
amount of heparin in the shunt itself. Once blood flow starts, it 
does not make much difference whether or not heparin impreg- 
nated tubing is used. 

I think it is best to use the aorta rather than the left ventricle 
for the proximal cannulation. Also, the size of the shunt makes a 
differenee. A large shunt, about 9 mm, is necessary in order to 


obtain good distal pressures and to maintain a normal cardiac — 


output through the shunt. In one patient where a 7-mm shunt was 
used, an adult man, paraplegia occurred. . 

Since the onset of using this technique in 1968, we really have 
not had any evidence of thrombus formation or renal failure, and 
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only this one incidence of spinal cord ischemia. 
Dr Epwanps: How many cases is that, Dr Kahn? 
. Dr Kaun: About 50, including the series at the University of 
Michigan znd since I have been at the University of Wisconsin. 
Dr Epwarps: No paraplegies in that? 
Dr Kaun: One paraplegic, in the patient with the 7-mm shunt 


. used in our early experience. 


AKIO WAKABAYASHI, MD, Irvine, Calif: For the treatment of 
thoracic aneurysms, we have been using a little different tech- 
nique, left atrial to femoral artery, left ventricular bypass with a 
roller pump. The entire polyvinyl tubing is coated with nonthrem- 
bogenie material We used this technique in 50 patients 


undergoing descending thoracic aortic resection. Without any , 


technical diffieulty, we ean maintain equal proximal and distal 
blood pressures. Usually, we use flow rates of about 2.5 to 3 liters/ 


. min. 


The left atrial cannula is actually a .94-cm Bentley connector, 
and the thickness of this tip is 1/10 mm, a very thin and very 
strong eanaula. 
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. 
æ goutmely in the arteriosclerotic and dissecting thoracie aortic 


W - believe left atrial cannulation is safe. In only one patieat, we 
cc: 1c not utilize the left atrium because the patient had a ruptured 
lef :trium previously from a traffic accident, so that we cannu- 
latec the aorte. But ir all other patients we cannulated -he left 
atrium without any significant complications. 

Sevun ATTAR, MD, Baltimore: Our experience with acuze trau- 
mst- aortic rupture cemprises 33 cases over the past five years. 
Dering tke earlier experience, a left atrial-femoral bypass was 
used using a pump. However, during the past four years, we have 
dixiced our cases between the aorta to aorta shunt (23) and direct 
ercse-clamping without any shunting (eight) The mean aortic 
clamping time was about 30 minutes. The survival rate was 80%. 
The aeurdlogic complicatiors in the form of paraplegia »ccurred in 
thme- patients, one in whom a shunt was used, the other two 
wi hut the use of the shunt. So, we believe that the shant did not 
pret-ct agains: the oecurrence of neurological complications and 
that if ome ean effect an anastomosis within 30 minutes, cross- 
clan»ing without the use of shunting is reeommendec. 

As far as the use of the Tedmac Gott shunt, we have wed it 


aneurysms. However, we encountered an unusual complicatien in a 
“bacient having extensive chronic dissection involving the zhora- 
eazl-lominal aorta in whom a Gott shunt was used. At the end of 
the procedure, the shunt was removed and was found te be zatent. 
Hewever, it was noted that the graft had clotted partially 
pesteriorly. A thrombectomy was performed; however, irr=vers- 
ible »araplegia and renal failure developed, most probably r=lated 
to thrombi. | 

W LIAM E, NEVILLE, MD. Newark: There is no question that this 
type of shunt, developed by Grode and his co-workers, who 
improved the bonding of heparin on this inner surface cf polyvinyl 
tubiag in the original graphite benzalkonium heparin shunt of 
Gctt and his associates, has been a major contribution to the 
mzrnagement of lesions involving the descending thoracic sorta. 

d»wever, I must point out that, if one is seeing a lot of thoracic 
trauma in adcition to the usual arteriosclerotie aorta leswns, I 
beieve that one must be flexible in his choice of surgical methods. 
I may be old fashionec, but we still use femorofemoral bypass for 
lesiens involving the descending aorta, although I would not 
hesi-ate to use the shunt in specific instances. In over 125 patients 
operated on over the years for these surgical entities, I hev2 seen 
omy one individual who had paraplegia postoperatively, and he 
had an extensive dissecting aneurysm. I'l admit that at times, 
pesteperative bleeding has been troublesome, and this is the one 
stroug argument for using a shunt. 

- vould like to briefty review with you our technique, which is 
ne nique, and report two representative cases in support of my 
thess for femorofemoral bypass. I know you are all familar with 
thas. We insert a cannula from the femoral vein into the inferior 
vane cava for venous drainage into the oxygenator and amother 
info the femoral artery for inflow of arterialized blood. Tke left 
sice-of the chest and the groin are opened concomitantly. We 
utii ed a low-flow perfusion to protect the spinal cord curing 
aerte cross-clamping and the upper part of the body is maintained 
br te circulation to the heart. Hypertension is prevented by 
adusting the venous cutflow into the oxygenator. 

ne patient eame into our hospital emergency room after ke was 
shotan the anterior part of the chest with a .38-caliber pistal. One 
of tae residents quickly opened the chest and controlled the 
biee ing from the anterior surface of the arch of the aorta. 
Subsequently, the patient came back to us with an aortie anearysm 
acsmg from the posterior surface of the aortic arch near the left 
cem non carotid and subclavian arteries. Preoperatively, I thought 
we euld operate on this individual using femorofemeral bypass 
amd place the clamps above and below in the usual manner and 
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resect the aneurysm. It became obvious during the dissection that 
this was impossible. For this reason we cooled him to 15 C using 
femorofemoral bypass and under total circulatory arrest, opened 
the aorta and sutured the opening of the aneurysm. He was then 
rewarmed to 37 C. This is a useful technique that we have 
employed on several occasions in dealing with complicated prob- 
lems involving the aortic arch. 

A second patient jumped from a third-story window and landed 
on his chest. He first underwent a splenectomy and with a 
widening mediastinum, an aortogram 24 hours later disclosed a 
transected aorta. The aorta ruptured when I opened the chest. 
Fortunately, my associate had exposed the femoral vessels and the 


patient was heparinized. We were able to retrieve the blood in the 


chest, clamp the aorta above and below the transection, and, using 
femorofemoral bypass, easily inserted a graft into the descending 
aorta. 

It is my contention that, although the shunt has certainly been a 
major contribution, one should have a pump oxygenator available 
to use in specific instances. 

Dr Epwarps: Have you had any venous complications, throm- 
bophlebitis? 

DR NEVILLE: We have had no venous complications from phlebi- 
tis. As you know, for many years we cannulated the femoral vein 
and used the femoral artery for inflow from the pump oxygenator 
during open heart surgery. I have never seen a complication 
arising as a result of using this technique. 

W. STERLING Epwarps, MD, Albuquerque, NM: Dr Wolfe, in the 
adult cearctations, sometimes adequate collaterals are not avail- 
able and it might not be a bad idea to use a shunt. Have you any 
idea how we can tell in those patients? 

Dr WOLFE: We had one case where angiography suggested that 
the collaterals were not adequate in an older patient. That was 
based, I think, on the fact that the mammaries didn’t seem to light 
up quite as quickly as they should, and I think at the time of 
clamping the measurement that was taken was less than the 
magic 50 mm Hg, which has been stated as putting you in a high- 
risk area, and that was the reason the shunt was used in that 
patient. That is the only experience that I could comment on. | 
think it is a difficult problem. As you know, the review on 
coarctation, the best that I could tell, I believe, was that they 
couldn’: correlate paraplegia with any of the things done. In fact, 
spontaneous paraplegia occurs before correction in some cases. 

I agree, you should use the largest shunt available to be safely 
inserted to give you the best possible blood flow. With regard to 
protection against paraplegia, of the two patients who had 
weakness, one completely cleared, and the patient who was left 
with residual paralysis did have a lot of aortoiliac disease in his 
abdomimal aorta, and perhaps with a long graft from the 
subclavian to the diaphragm, that combination put him at a higher 
risk. 

I certainly agree that when you are dealing with acute lesions 
and acute transections, we need to have pump standby in the room 
to make the decision with regard to each individual case, whether 
you are going to shed a lot of blood and need to be on the 
cardiopulmonary bypass. In our group of transections, only four 
have been done with a shunt. I could not agree more that 
versatility is very important. If you have a lot of blood, you’ve got 
to get it back to the patient in those acute situations. 

I think the use of the shunt also gives you a little more time. If 
you have a small lesion or a lesion where you can control the aorta 
well, bleeding from the intercostals is not a problem. With long 
atherosclerotic aneurysms, many times there is a reasonable 
amount of bleeding when you open the aneurysm and the shunt 
gives you a little time to control these in a situation where the 
clamp time may be greater than 30 minutes. 
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Assessment of Cardiac Risk 


in surgical Patients 


Andrew A. Gage, MD; Joginder N. Bhayana, MD; Venkataraman Balu, MD; Nancy Hook, RN 


* Fifty patients admitted to the hospital for elective noncardiac 
surgery were carefully assessed for cardiac risk by exercise 
stress testing. Twenty-five of 38 (6696) patients with adequate 
testing had abnormal stress test results. Patients with symptoms 
of angina had a high incidence of abnormal stress test results 
(15 of 20). In the majority of these patients, the exercise stress 
test was true-positive, so that on angiography, severe coronary 
artery disease was present. In patients with no cardiac symp- 
toms, 3396 (ten of 30) had abnormal stress test results and seven 
patients had significant coronary artery disease. Our preliminary 
data indicate that exercise stress testing is a good noninvasive 
screening test to detect asymptomatic coronary artery disease. 
Those patients who have an abnormal stress test or an abnormal 
ECG or angina should undergo coronary angiography to deter- 
mine extent of coronary disease. 

(Arch Surg 112:1488-1492, 1977) 


he aging of the population, the prevalence of arterio- 
sclerotic heart disease, and the aggressive advance of 
surgical skill into new areas of operative treatment have 
combined to place greater need than ever before on 
evaluation of surgical risk. Even though improved opera- 
tive and postoperative treatment have lowered the 
mortality for most major surgical procedures, risk remains 
very high in the patient with symptomatic cardiac disease, 
and higher than normal in patients with heart disease but 
without symptoms. The extent of the risk is not easy to 
define in patients with arteriosclerotie or coronary heart 
disease, because few symptoms may be present and there- 
fore diagnosis of heart disease may not be made. Data 
concerning the mortality of patients with heart disease 
from elective surgery is difficult to compare because of 
differences in criteria for selection for operation, in anes- 
thesia, and in the kind of elective operation. However, it is 
obvious that patients with heart disease have a mortality 
following major operative procedures that is several times 
higher than patients who do not have heart disease.'? 
It has become evident that a major threat in surgical 
patients is the presence of coronary arterial disease, which 
causes much of the morbidity and mortality after oper- 
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ations. The prevalence of coronary artery disease has 
forced recognition that surgical management of nonear- 
diac disezse must take into account its impact on the 
treatment plan. There are several considerations. First is 


the risk of myocardial infarction during or just after * 
operation. Second is the longevity of the patient with * 


coronary artery disease, because this determines whetheg 
or not the elective operation for noncardiac disease is 
merited. Third is the determination of priorities in treat- 
ment when coronary artery disease is found. For these 
reasons, it is important to develop better methods of 
diagnosis of coronary artery disease. Reliance on a history 
of myocardial infarction or the resting electrocardiogram 
and the routine measures of cardiac evaluation has mot 
proved satisfactory because, too often, they are not helpful 
in high-cardiac-risk patients. Of course, when cardiac 
symptoms are present, there clearly is a signal for caution, 
because tke risk of surgery is substantially increased. 

These considerations have caused us to embark or a 
clinical stady of surgical patients with the objective of 
better defnition of cardiac risk before operation. Empha- 
sis in present-day cardiology is on noninvasive diagnostic 
testing in many forms. We thought that exercise stress 
testing m:ght be the best single method of evaluation of 
cardiac function that could be easily applied on a mass 
screening basis. Our intent was to determine the practi- 
cality and usefulness of the exercise stress test as a method 
of cardiac risk evaluation in all patients who are to undergo 
elective surgical procedures. 


SUBJECTS AND METHODS 


A random sampling of 50 patients hospitalized on general 
surgical wards for various noncardiac disease (usually abdominal 
or peripheral vascular) requiring elective operation was subjected 
to intensive cardiac evaluation. Selection of patients for inclusion 
into the study was entirely dependent on the ability of the 
cardiologist to perform the necessary work. Since all patients who 
were to undergo elective surgery could not be studied, naturally 
there probably was some tendency on the part of the physicians to 
refer patierts who were clinically suspected of being cardiac risks 
on the basis of some chest pain or previous myocardial infarction. 
No attempt was made to avoid this selection factor. Patients over 
the age of 70 were excluded because of possible intolerance of 
exercise testing in the aging heart. Though most persons over 70 
have abnormal ECGs, exercise testing can be done carefully on a 
selective basis; however we chose to limit the study to younger 
people. 

Fifty pat.ents (48 men and two women) between the ages of 47 
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anc © (mean, 50) were bud for study and evaluated. Bien | 


unce-wen: routine history and physical examination, 6- ard 12- 
factor automated chemical analysis, and the other recessary 
invessigateons done for their primary disease process. They were 
classfied into the following groups according to the presence or 
abseree of angina and the normalcy of the electrocerdiogram: 
greap 1, n» cardiac symptoms, normal ECG; group 2, ne cardiac 
sympcoms. abnormal ECG; group 3, angina, normal ECG and 
groap 4, angina, abnormal ECG. 

The term angina was interpreted broadly to include at-pical 
pam as well as classic symptoms. An ECG was considered 
abnormal end indicative of ischemia if ST segment depression or 
pathe@ogics! Q waves 2 mm in depth and over .04 secoad in 
durat»on o: beth were present. A number of conventioral cardiac 
risk actozs, such as previous myocardial infarction anc the 
preseace oc hypertensien, hyperlipidemia, and tobacco smeking 
were ecorded when present. In addition to the exercise test, 3ome 
patierts underwent an ECG and determination of systolic time 
interval. 

Exercise testing was done using a treadmill or a bicyce Bicycle 


e exencBe consisted of gradual increase of work load, starting at 50 


@ ais and successively increasing to 100, 150, and 200 watts every 


twe minutes. In the treadmill exercise, using the Bruce protocol, 
fatiorts were started at 1.7 mph at an inclination of 10° end both 
the speed and inclination were changed every three miuites, 
Suceessivel-, to 25 mph at 12° inclination, 3.4 mph at 14° indina- 
tion end 46 mph at 16° inclination. The work performanee was 
caleul=ted in metabolic equivalents (MET), which is an expression 
of exyzen consumption derived from the patient's weight and the 
work bad daring exercise, reading the oxygen consumption “mma 
standard chart. The resting metabolic rate is 1 MET. The end 
points of tae abnormal test were chest pain typical of angina, 
freqaent ventricular premature contractions, or ST segment 
depression on the eleztrocardiograph. All patients underwent 
ECGs before and after exercise until the electrocarciegram 
returmed tc base level. and they were closely observed during 
exertive by a physician. Results were tabulated as abnormal when 
the pa-ient had ST segment depression of 1 mm or more, with or 
without. maxima. stress testing. All tests where patients obtained 
6 MEE or higher were considered adequate stress tests. The test 
was jedgec inadequate when the patient did not achiere a 
maxal heart rate on exercise because of dyspnea, fatizue, 
dizziness, or leg pain. 

In ten patients, an echocardiogram was done on patients either 
in the supine position or in the left lateral position. An attempt 
was made t» get good left ventricular chamber and intravenzric- 
ular septal echoes in order tc calculate the ejection fraction. The 
ejechom fraction was ealeulated only if the chambers were 
adeyagtely visualized at the level of the posterior mitral valve or 
ehorca-. 

All =stol= time intervals were measured at a resting stage in 
the sagine position. Simultaneous phonocardiograms at frequen- 
eies cf 200 t» 500 eps with an external carotid pulse tracing and 
ECG lead wth a good Q wave were recorded. The electrcmeckan- 
ical systole anc the lef: ventricular ejection time (LVET) were 
measumd and she preejection period (PEP) was calculated. The 
PEF.LVET was compared with the standard tables for the sven 
heart rate. Ejection fraction (EF) was caleulated using the formu- 
la*: EF = 1. 25 x PEP/LVET x 1.25. 

Route cardiac evaluation or stress testing or both disclesed 
patients wl deserved more definitive determination o? the 
presene or absence of coronary arterial disease. Coronary anzio- 


_ graphy was performed in patients with abnormal exerzise zest 


results and aso in patients who had angina or electrocardiographic 
change of myocardial ischemia, regardless of the outcome cf the 
exeres- test Angiography was also performed in patien:s who 
had an nadequate exercise test. 
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The rssults of stress testing in the 50 patients are shown 
in the Table, which divides the patients into groups 
previously described and gives the results of the exercise 
tests in terms of abnormal, normal, or inadequate. An 
adequate stress test was obtained in 38 of 50 patients (76%) 
studied. The remaining 12 patients were classed as having 
inadequate tests because they would not tolerate exercise 
long eneugh to satisfy the criteria for abnormal or normal 
determination. 

Twenty-five of 38 patients (66%) had abnormal stress 
tests and of these, 15 of 25 patients (609) had true 
abnormal tests in the sense that the presence of significant 
coronary arterial disease (50% reduction in luminal diame- 
ter) was confirmed later by angiography. Patients with 
angina or chest pains suggestive of angina had a higher 
incidence of abnormal stress tests (15/20, or 75%) than 
patients who had no chest pain (10/30, or 33%). If the 
inadequate tests are excluded, then patients with angina 
had an 82% (15/17) incidence of abnormal stress tests, 
while these without cardiac symptoms had a 50% incidence 
(10/20). Eight patients with abnormal exercise tests had 
normal coronary arteries on angiography (false-positive). 
Five patients had angina, but only one certainly had 
cardiac disease (alcoholic cardiomyopathy) and all the 
others had no obvious cause for the abnormal exercise test. 
Two patients refused coronary angiography. 

Thirteen patients had a normal stress test. Symptoms 
warranted coronary angiography in two patients, both of 
whom had coronary artery disease. Twelve patients had 
inadequate stress test results, because of associated pe- 
ripheral vascular disease in six and lung disease or mental 
status ir the others. 

A history of myocardial infarction was obtained from 
two of 5€ patients and an abnormal ECG was present in 24 
of 50 patients. Suspicion of cardiac disease and abnormal 
exercise tests led to a surprisingly high number of angio- 
graphic examinations (Table 1) in order to confirm the 
presence of disease. Thirty-nine of 50 patients underwent 
coronary angiography and 26 of these (67%) had severe 
coronary arterial disease. Angiography showed that most 
of the patients (18 of 24 in groups 2 and 4) with ischemic 
changes n the resting ECG had severe coronary arterial 
disease. In contrast, rather few patients (eight of 26 in 
groups l and 3) with normal resting ECGs had severe 
coronary arterial disease. There were three patients with 
left main coronary arterial obstructive lesions. Al! had 
abnorma! stress tests. One of the left main lesions occurred 
in an asymptomatic patient who had a normal ECG at rest. 
Another occurred in a patient who was asymptomatic but 
had an sbnormal ECG. The third left main lesion was 
discovered in a patient who was symptomatic and had an 
abnorma ECG. 

Angiographic confirmation of severe coronary arterial 
disease led to coronary arterial bypass surgery in 18 
patients to reduce the risk of later surgical correction of 
the noncardiac disease. The patients thought to be in grave 
risk situations were those who had left main or very 
proximal eft anterior descending coronary arterial lesions 
and those with severe disease affecting two or more 
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ni coronary arteries. The ee ‘prospects for. long-term ; 


survival of patients with these lesions warrants giving 
treatment priority over other elective surgery. Only ten 
patients had an abnormal stress test, but the others had 
angina or an abnormal ECG or both that led to angiog- 
raphy and eonfirmation of disease. In 14 of the 18 patients 
who underwent coronary arterial bypass, correction of the 
noncardiac disease followed in two to three months. Four 
patients have not undergone correction of the noncardiac 
disease because two are awaiting surgery, one had relief of 
calf claudication as a result of improved cardiac output, and 
one died 30 days after discharge from the hospital. The 
latter patient was admitted for repair of an inguinal 
hernia. Though he had no cardiac complaints, the ECG was 
abnormal, the exercise test was abnormal, and angio- 
graphy showed a left main coronary artery obstruction, so 
coronary arterial bypass was considered essential. He died 
of myocardial infarction at home. 

Special interest was focused on those 30 patients who 
had no cardiac symptoms. The ECG showed ischemic 
changes or old myocardial infarction in 15 patients. Fifteen 


patients had no angina and normal ECGs, yet six of these 


had an abnormal exercise test (four true-positive). In the 


i B. group of 30, ten had abnormal stress testing and 19 


patients underwent coronary angiograms. Because of 
abnormal ECGs, more patients underwent coronary angio- 
grams than had abnormal stress tests. Significant coro- 
nary arterial disease was found in 13 patients, and eight 
patients were operated on for coronary arterial disease. 

Close association between arteriosclerosis affecting 
peripheral arteries and coronary arteries was shown in this 
study. In 22 patients, the complaint causing hospitalization 
was due to peripheral vascular disease affecting the legs. 
Eleven had abnormal, five had normal, and six had inad- 
equate stress tests. Eighteen patients underwent coronary 
angiograms and ten had signifieant coronary artery 
disease. All ten were operated on for coronary arterial 
disease prior to surgery for the peripheral vascular disease. 
Eight of these patients had undergone surgery for coro- 
nary arterial disease as well as for peripheral vascular 
disease. 

The 18 patients who underwent coronary arterial oper- 
ations have not had postoperative cardiac complications. 
There have been no changes in the electrocardiogram or 
creatine phosphokinase and lactic dehydrogenase isoen- 
zyme levels or any other evidence of myocardial infarction 
after the second operation. Patients without coronary 
arterial disease have been operated on for their original 
complaint, with no postoperative cardiac complications. 

Three deaths have occurred. One death, 30 days after 
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Results of Stress Testing and Number of Coronary Angiograms in Relation to Symptoms and ECG Changes 


5 coronary arterial surgery, . has been met tione. X odiler 


death occurred in a man with no cardiac symptoms, an 
abnormal ECG, an abnormal exercise test, and advaneed 


four-vessel eoronary arterial disease with poor left ventric- 


ular function. An intra-abdominal tumor compelled lapa- 
rotomy, but myocardial infarction developed after opera- 
tion and he died. The third death occurred in a man with an 
abnormal exercise test who refused angiography, and 
during operation for noncardiac disease, he died of myocar- 
dial infarction. 


COMMENT 


Improved evaluation of cardiac risk in surgical patients 
is critical because of the contribution of coronary arterial 
disease to morbidity and mortality after major surgical 
procedures. Ischemic heart disease is the most common 
cause of death in the nation and certainly is the most 
importan- cardiovascular disorder in the elderly. With 
advancing age, there is a considerable increase in coronary , 
arterial disease and in myocardial infarction, but ever ip » 
relatively young patients, the presence of heart disease is a 
major tkreat in operative treatment. Commonly, th® 
extent of the risk is not recognized, because often, cero- 
nary arterial disease produces no symptoms. Simce 
arteriosclerosis is a generalized process, the surgeon should 
be wary of heart disease when signs of peripheral vascular 
or carotid disease are present. About one half of patients 
with ocelusive peripheral vascular disease will have serious, 
severe coronary arterial disease, as well. The risk is not 
confined to the time of operation, but should be taken into 
considerztion in the postoperative period as well and in the 
following months. It does little good to perform elective 
operatiors on patients without being reasonably sure that 
they will live long enough to profit from the procedure. 
Long-term studies'? of patients who have undergone 
correctiv2 surgery on the carotid, aortoiliac, or femoropop- 
liteal arteries have shown a surprisingly high mortality 
from myocardial infarction and this is the major limiting 
factor in longevity. 

Clearly, detection of cardiac disease has become of prime 
importarce. If significant disease becomes known to the 
physician, the following alternate choices in therapy may 
be made 

1. An alective operation may be cancelled or deferred to 
a later date, or a less risky procedure chosen. 

2. The patient, anesthesiologist, and surgeon will 
embark on the operation with knowledge of the greater 
risk and better prepared to treat operative complications. 

3. A decision may be made to treat a life-threatening 
coronary arterial lesion on a high-priority basis. 





Significant Coronary 
Artery Disease 






Angiography 








*Group 1, no cardiac symptoms, normal ECG; group 2, no cardiac symptoms, abnormal ECG; group 3, angina, normal ECG; group 4, angina abnormal 
ECG. 
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e | medlods ef detection of risk, that is, presence of cardiac 
symptoms, history of myocardial infarction in the past. and 
elect ocardiographic ehanges of ischemia. These are krown 
to befairy good heralds of potential serious problems and 
lonzevity studies shcw a substantial yearly attrition rate 
of petien=s with these symptoms. Still, these are resting 

* Studies trat do not realistically reflect the stresses 9a the 
j hear at t mes associated with operations where blood loss, 
 hypezcensson. and cardiac arrhythmias may precitate 
 my»eardial ischemia. This is especially true of the heart in 
.  edsWy patients, ir whom arteriosclerotic disease is 
is common. ^ | 

Steess -esting measures the functional capacity of the 
heer under working conditions, has become wide y usd in 
Americar medical practice, and is commonly acceptec as a 
method o^ detecting eceu:t coronary arterial disease. IE will 
` not jeteet early coronary disease, but the chances of 
e dete-tion increase in moderate disease and an abnermal 
@ {es shold be expected in diffuse, advanced corenary 
disease. “hough exercise testing may be normal ir the 
“Presence of severe disease and abnormal in the absence of 
disease, -he screening method is finding extensive use 
becaase E is thought to identify persons with a high risk 
rate of future myocardial infarction. Perhaps 10% to 19% of 
adul-s have coronary disease without symptoms, so it is 
ressenab.e that many physicians recommend stress testing 
in people over 45 years of age as part of a routine parsical 
examination. Present-day emphasis on cardiac health care 
through exercise emphasizes stress testing of partici»ants 
in o»ganzed programs. It seemed rational to eppiy this 
philsopky of practice to evaluation preliminary t» the 

stress of surgery. 

The initial intent ef this study was to develop a s2=vice- 
wide cardiac risk evaluation of all surgical patients who 
were to undergo elective operations under genera! anesthe- 
sia. A variety of noninvasive tests were performed zt first. 

Ths effert proved to be time-consuming, espeeially 
. systelic time interval testing after exercise, and beyond 
pracicality because of limited personnel. Furthermore, 
early in the study, it was noted that the ejection fraction 
 eakrlated by echocardiogram and phonocardiogram did 
ne- correlate well with the angiocardiographic results. 

When this became obvious, the echocardiogram and 

 systelic time intervals for ejection fraction were dscon- 

timued pending improvements in technique and augmenta- 
tion of staff. Systolie time interval testing after exercise, 
in particalar, proved more difficult than expected and this 
test 5f left ventricular performance did not give sufficient 
info-maton about the severity of the coronary disease. 
Whether or not it cen be correlated with stress testing to 
yiele improved evaluation of cardiac performance" 
remains to be determined. There were also tecknical 
preflems in getting good echocardiograms on pz ients 
wi F combined coronary arterial and pulmonary Gisease, 
espeiall in elderly patients. In such patients, left veatric- 
ular chamber size and ejection fraction are known to be 
inaccurate by echocardiography because of the segmental 
nature of the disease." Because of these problems, the 
sty focused attention on stress testing by exercise. 

îr our patients, many of whom were suspected of having 
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for the detection of coronary arterial disease, yet obviously 


was not infallible. There were a number of false-positive — . 


results, that is, abnormal stress tests in patients in whom 
angiography showed no coronary arterial disease, but the 
limitations of this and other noninvasive tests are well 


known." There were also patients who could not tolerate — 


stress testing because of limitations imposed by noncar- 
diac disease. The need to confirm disease in many of our 
patients led to the surprisingly high number of coronary 
angiograms, which, we believe, should be performed in 
every patient with angina as well as in patients with 
abnormal stress tests or ischemic electrocardiographic 
changes. Angiography in this study established the 
validity of exercise testing as a method of detection of 
coronary disease. It is evident from these studies that 
stress testing is not an absolutely accurate diagnostic tool 


and therefore must be used in combination with other tests . 
of cardiac function. On the other hand, stress testing — 


appears sufficiently accurate to serve as a screening test 
and it is a better signal of potential risk than the resting 
ECG. 


Since there was a problem in doing a large volume of i, 


stress testing, it is advisable to limit the screening effort to 


some extent. Since the primary purpose of exercise stress - 


testing for risk evaluation is to elicit ischemic changes in 
the ECG, its usefulness should be greatest in those patients 
who have a normal ECG. Those who have an abnormal 
stress test should be referred for angiography. Patients 
with ar abnormal ECG ean be referred for angiography 
without stress testing. 

As cardiac risk was evaluated and coronary arterial 
disease-detected, questions related to priorities in surgical 
management arose. At times, the coronary arterial disease 


was considered to be more important than the symptoms - 
caused by the disease that brought the patient to the — 
hospita. Before correction of the noncardiac disease, it — 


seemed logical to reduce cardiac risk in appropriate 
patients by corrective coronary arterial surgery. In 
patients commonly considered to be in high-risk categories 
for coronary arterial disease, prophylactic coronary 
arterial surgery was performed before the elective surgical 
procedure. In these patients, it was our judgment that the 
coronary arterial disease was the more important to life 
continuation. Favorable operative experience with the 
entire group of patients led to the conclusion that assess- 
ment of cardiac risk in surgical patients should include 
stress test, and those with abnormal stress test results or 


chest pain, a previous history of myocardial infarction, or — 


an abnormal ECG should undergo coronary angiography. 

Choiee of selected patients for coronary arterial surgery 
is likely to remain controversial. Opposing points of view 
on the merits of coronary arterv surgery are commonly 
presented in medical literature, as well as in material 
printed for diverse readers. The large controlled coopera- 
tive study^ in Veterans Administration hospitals has 
clearly shown that occlusive left main coronary arterial 
lesions are better treated by surgical management than by 
drug therapy. It seems likely that further observation will 
show that multiple vessel disease will also benefit from 
surgica! therapy. Because of :he dismal outlook for 
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patients with arterioscletptie disease of several’ irony 





vessels, it is our view that selected patients should undergo 
coronary arterial surgery before elective repair of noncar- 
diac disease in an effort to favorably modify operative 
morbidity and mortality and improve longevity. 
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Discussion 


Bruce C. Paton, MD, Denver: I would like to ask whether you 
have the baseline information on which you can state the actual 
risk that you are avoiding? It seems to me essential that we should 
have some information on what is the cardiac risk, and how is this 
risk actually being avoided or obviated by subjecting people to 
these tests. 

WesLEY S. Moore, MD, San Francisco: Dr Gage and his 


. colleagues are to be congratulated for calling attention to the fact 


that exercise stress testing is an effective means for detecting 
occult coronary artery disease. By using a combination of clinical 
history, resting ECG, and stress testing, the incidence of signifi- 
cant coronary artery disease in patients who are candidates for 
noncardiac surgery can be detected. A recognition of the presence 
of associated coronary artery disease is of importance, since 
myocardial infarction represents the major cause of death, postop- 
eratively as well as in late follow-up. In our series of patients, 
following aortofemoral bypass, 58% of late deaths were due to 
myocardial infarction. 

Following aortofemoral bypass in some 250 patients, we demon- 
strated in those patients who did not have known coronary artery 
disease that the life expectancy was essentially that of an age- 
adjusted population, roughly 86% at five years. In patients who did 
have coronary artery disease, either by history, by abnormal ECG, 
or by stress testing, the life expectancy at five years dropped to 
62%. 

Dr. Ullyot of our institution has demonstrated that coronary 
bypass will in fact improve the normal life expectancy of patients 
in the coronary disease group up to the normal life expectancy. 

Now, does this mean that every patient being considered for 
elective operation should be treated with preparatory coronary 
bypass? I don’t think so. I don’t believe the income of the working 
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"s Y ^ 
or productive segment of our Goss: or the sock Wiedriiy system 
can in fact afford to bear that financial burden. I believe that the 
surgeon's objective should be to permit reasonable life expectancy 
in a morbid free state, not to confer immortality. 

How should this information be utilized, then? Obviously, this 
calls for individual judgment on the part of the surgeon and 
discretion on the part of the medical team. In some instances, it 
may mean deferring elective surgery because of the high asso- 
ciated cardiac risk. In others, it may signify the need for mere 
careful monitoring during the noncardiac operation. And in still a 
third group, it may indeed mean preparatory coronary surgery 
prior to another major elective operation. I think that this latter 
group needs careful definition if we are not to abuse the system or 
bankrupt the economy. I think that when we properly utilize 
combination surgery, we may indeed improve survival and prolong 
the enjoyment of the benefits of the noncardiac operation that is 
being considered. 

DR GaGE: The reservations expressed by Dr Paton relative to 
coronary arterial surgery in these patients reveal the controversial 
status of coronary arterial surgery in current surgical practice. Dr 
Moore's supportive comments are very much appreciated and 


indicate the problem before us, that is, the high mortality from, @ 


coronary arterial disease in patients who are operated on for 


peripheral vascular disease. His recent reports and data presented* 


at this conference yesterday show that only 50% of patients 
operated on for peripheral vascular disease are alive in five years, 
and that the cause of the mortality is corenary arterial disease. 
Something must be done to improve that mortality in order to 
justify elective operations for peripheral vascular disease, and all 
other noncardiac surgery as well. Dr Moore has expressed the need 
for life table analysis in evaluation of results and for judgment in 
the selection of patients for elective surgery. Our study is in the 
developmental stages and is intended to focus attention on the 
problem at this time. 

The study began with assessment of risk in noncardiac surgical 
patients and revealed a substantial amount of coronary arterial 
disease, which in turn led to a number of coronary revasculariza- 
tion operations. Therefore, while the intent was to assess and 
avoid risk, on the other hand, the patient was subjected to a 
number of sequential operations. The patients are insufficient in 
number for us to state that performing the coronary artery bypass 
operation reduced risk, yet we know that the abnormal exercise 
test was reversed in some patients by performing the coronary 
arterial bypass operation. Presumably, this made the subsequent 
noncardiac operation safer. There was no in-hospital mortality 
from the coronary arterial surgery. One man died 30 days after 
discharge from the hospital of myocardial infarction, even though 
he did undergo a coronary arterial bypass. There were two other 
deaths, both of which occurred in patients who had an abnormal 
stress test, did not undergo coronary arterial bypass surgery, bat 
rather were undergoing surgery for noncardiac disease. Both died 
from myocardial infarction that developed on the operatirg 
table. 

When coronary arterial disease is recognized in surgieal 
patients, the question is what to do about it. The Veterans 
Administration cooperative study on coronary arterial bypass has 
shown that left main coronary arterial lesions should be treated by 
operation. It appears likely that the same study will show that 
multiple vessel disease also will benefit from surgical treatmert. 
The patients who lead in this report were in those two groups. 
Decisions about priorities of repair in patients with multipie 
vascular lesions will have to be made in the near future by this 
society because multiple disease is so common. Yesterday, Dr John 
Connolly, half in jest, suggested that total body angiograms are 
needed to assess disease. This study shows that such wide-scale 
angiography may be like having a tiger by the tail: once you get 
hold of it, it's hard to know exactly what to do with it. 
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Original Articles 


Preoperative Bowel Preparation 


Erythremycin Base Serum and Fecal Levels Following Oral Administration 


Ronald Lee Nichols, MD; Robert E. Condon, MD; Antheny E. DiSanto, PhD 


* Serial serum and fecal erythromycin concentrations were 
measured in a group of ten healthy volunteers followinc oral 
* intake of © gm of neomycin sulfate and 3 gm of erythroraycin 
*' ase over a ten-hour period, as is currently used in preoperative 
ajntestinal preparation prior to colon resection. Four of the 

subjects underwent dietary restriction for three days in addition 

to neomycin and erythromycin base, while six subjects under- 
went three days of both dietary restriction and mechanical 
cleansing in addition te the antibiotics. 

Subjects undergoing mechanical bowel cleansing had a 
significantly higher mean cumulative concentration of ervthro- 
mycin in eces. The peak mean cumulative amount of fecal 
erythromycin was 600 mg after mechanical cleansing and 200 
mg in the group not undergoing mechanical bowel cleansing. 
The peak mean serum erythromycin concentrations wer» not 
Statistically different in the two treatment groups. Those 
receiving mechanical cleansing had peak meen serum 
concentrations of 6.35 ug/ml, while in those without mechanical 
cleansing. the serum level was 4.89 ug/ml. 

Mecharecal bowel cleansing is a critical part of the neomycin- 
erythromycin base preoperative bowel preparation. It is postu- 
lated that mechanical cleansing prior to the oral antibiotic 
administration improves the local concentration of intraluminal 
ant biotic 3y shortening the gastrointestinal transit time and by 
eliminating gross stool. 

(Arch Surg 112:1493-1496, 1977) 





Accepted for publication May 10, 1977. 

From the Departments of Surzery, Tulane University School of Medicine, 
New Orleans (Dr Nichols) and the Medical College of Wisconsin, Milwaukee 
(Dr Condon , ard the Medical Bioavailability Unit, Upjohn Co, Kalamazoo, 
Miea (Dr DBanto). 

Reprint requests to Department of Surgery, Tulane University Seaool of 
Mecicine, 1-30 Tulane Ave, New Orleans, LA 70112 (Dr Nicho’s). 


Day c 
Treatment Group A 
1 Minimum-residue diet at 7 AM, 12 noon, and 6 pw 
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Table 1.—Treatment 









Continue minimum-residue diet at 7 AM, 12 noo», and 6 PM 


Clear liquid diet at 7 AM, 12 noon, and 6 Pw; 1 am each of 
erythromycin base and neomycin sulfate at 1 2, and 11 PM 


ral preoperative intestinal preparation using short- 
temm administration of neomycin sulfate and 
erythromycin base (E-Mycin) has been shown to signifi- 
cantly sappress colonic aerobes and anaerobes in both the 
healthy and diseased colon." Recent evidence has also 
shown = decreased wound and intra-abdominal infection 
rate when these antibiotics are used in addition to mechan- 
ical bowel cleansing prior to colon resection.** The action 
and role of oral neomycin in preoperative intestinal prepa- 
ration kas been clarified in other studies.°*’ Following oral 
ingesticn, intestinal absorption of neomycin is minimal’; it 
suppresses growth of aerobic coliforms within the lumen of 
the colen.** 

Erythromycin base suppresses the growth of colonie 
anaerobes,'* but the specific site of action when this drug 
is used m oral preoperative bowel preparation has not been 
defined. Erythromycin, unlike neomycin, is appreciably 
absorbe from the normal intestine after oral ingestion. 
The purpose of this study was to measure serum and fecal 
concent-ations of erythromycin after short-term ingestion 
as used in preoperative intestinal preparation. 


SUBJECTS AND METHODS 
Subject Selection and Preparation 


Ten healthy male volunteers were used in this study. Their body 
weight was between 67 and 89 kg and all were considered 
nonobese. None had received any antibacterial medication during 
a period of 15 days, and any other medication for a period of seven 
days pre-eding the start of the study. Treatments were assigned 
randomly. Four subjects were assigned to group A: dietary 
restrictiwn and oral antibiotics, while six were assigned to group B: 
dietary sestrietion, mechanical bowel cleansing, and oral antibiot- 
ics as currently employed in preoperative bowel preparation.'^ 






Group B 


Mirsmum-residue diet at 7 AM, 12 noon, and 6 PM; 5 mg of 
bssacodyl orally at 6 PM 


Cortinue minimum-residue diet at 7 AM, 12 noon, and 6 PM; 
magnesium sulfate, 30 ml of 50% solution (15 gm) orally at 

1) AM, 2 PM, and 6 PM; saline enema in evening until clear 

Clesr liquid diet at 7 AM, 12 noon, and 6 PM; magnesium 

Salfate, 30 ml of 50% solution (15 gm) orally at 10 AM and 2 

P*^; 1 gm each of erythromycin base and neomycin sulfate at 1, 

2 and 11 PM 
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E: Fig 1.—Mean serum concentrations of erythromycin base in groups A (d etary restriction) and B (dietary restriction and 


s mechanical bowel cleansing). Erythromycin base (1 gm) was given in both groups at 1, 2, and 11 PM on third day of 
E. preparation, as indicated by arrows. 
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Fig 2.—Mean cumulative amount of erythromycin excreted in feces of subjects up to 90 hours after start of antibiotics. 
Treatment group A received only dietary restriction, while group B &lso underwent mechanical bowel cleansing. 
Erythromycin base (1 gm) was given in both groups at 1, 2, and 11 Pw on third day of preparation, as indicated by 
arrows. 
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Table 2.—Mean Serum Erythromycin Concentrations 
Cbtained From Ten Normal Adult Volunteers 













Mean Serum Group A Group 3 
Cencentration (ug/ml), hr (N = 4)* (N-61 


| 1.0 0.0 0.0 
1.07 


4.0 0.84 
5.0 0.88 2.55 
| 
| 
11.0 2.44 3.CB 


*Ersthromycin bası, 1 gm at 5eginning of study and one and ten hours 
after Sart, and dietary restriction. 

7Erghromycin bas2, 1 gm at »eginning of study and one and ten ‘hours 
after Sart, dietary rstrictien, and mechanical bowel cleansing. 


T EE A PR OR ieee aD i eee ATE ON ea OE E NE SS oe UE 
we cH ` TEn ty = ^ t CA W " rj e di TA d EX X Ti^ SS ee CE ven Stas zu 
y ae E a mer 4b L ^ za A U ? : M X. mb 1 . f = ^e 5 


TW wn 7m, 
"er x Try a. p 


Foy 


= 
» E 


^ 
: 


The antibioties used in both groups were neomycin and erythro- 


mycin base. The treatment regimens are recorded in Table 1. 


Sample Collection and Microbiological Assay 


Blood samples were drawn before the first dose of antibioties 
were given and again at 1, 2, 3, 4, 5, 6, 8, 9, 11, 12, 18, 14, 15, 17, 19, 
22. 26, 30;and 34 hours after oral administration of the antibiotics. 
All fecal samples were collected in metal containers following the 
start of antibiotic therapy and collection continued for 90 hours. 

Erythremycin concentrations in serum and fecal material were 
assayed by an agar diffusion cylinder plate procedure; Sarcina 


. lutea was used as the test organism. 


RESULTS 


The mean serum erythromycin concentrations obtained 
for the sour subjects in group A (dietary restriction only) 
and the six subjects in group B (dietary restriction plus 
mechanical cleansing) are shown in Fig 1. No significant 
differenee was found in the mean serum erythromycin 
concentration during the 34 hours of observation. The peak 
mean serum concentration of erythromycin in group A was 
4.89 ug/ml, and occurred 15 hours after the initial dose of 


antibiotes (Table 2); in group B, the peak mean serum. 


concentration of erythromycin was 6.35 ug/ml, and 
occurrec 19 hours after the initial dose of erythromycin, or 
at abou’ 8 AM on the day after antibiotic administration 
(Table 23. 


Table 3.—Time of Each Stool and Indivicua Fecal Erythromycir Concentration in Two Treatment Groups 





*Emthromycin base, 1 gm at start of study, one, and ten hours after start, and dietary restriction. 
+Errthromycin base, 1 gm at start of study, one, and ten hours etter start, dietary restriction, and mechanical bowel cleansing 













Table 4.—Individual Peak Fecal Concentrations of 
Erythromycin and Time of Peak Level 













Time of Peak 


Concentration, ug/ml Concentration, hr* 
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4 2,565 12 

S 1,048 26 

6 2,593 24 
Mean 1,837 20.3 
SD 858 6.2 











2,698 








9 2,259 12 
10 2,281 17 
11 2,560 7 
12 4,112 8 






2,782 
766 






*After ingestion of antibiotics. 


It was not possible to obtain fecal samples in each 
patient at the same time. Consequently, each patient’s 
stool, collected during the 90 hours after antibiotic therapy, 
was analyzed for the concentration of erythromycin (Table 
3). Analysis of the mean cumulative amount of fecal 
erythromycin in each treatment group at 29 hours zfter the 
first dose of antibiotics shows a significantly higher level 
(P = .008, Mann-Whitney U test) in the treatment group B 
(Fig 2). 

The mean peak fecal concentration of erythromycin in 
group B was 2,782 ug/gm of stool, and occurred about 12 
hours following oral intake of the antibiotics, while in 
treatment group A, the mean peak stool concentration of 


| erythromycin was 1,887 ug/gm, and occurred about 20 


hours after ingestion of the drugs (Table 4). 


COMMENT 


Preoperative intestinal antisepsis using mechanical 
bowel cleansing and oral neomycin and erythromycin base 
prior to elective colon resection has been shown to tran- 
siently reduce both endogenous colonie aerobes and the 
predominant anaerobes.'* This preoperative intestinal 
preparation regimen also has been found to decrease the 
ineidence of postoperative wound and intra-abdominal 
infections following elective colon resection.*~* 

Mechanical bowel preparation, including dietary restric- 
tion, cathartics, and enemas, has been shown to clear solid 
fecal material from the colonie lumen. Mechanical bowel 
cleansing alone, however, does not decrease the concentra- 
tion of bacteria in the residual fluid material rema:ning in 
the colonie lumen.* Consequently, high postoperative 
wound and intra-abdominal infection rates also are 
reported when mechanical cleansing alone is used for 
preoperative preparation prior to elective colon resec- 
tion.'? 

The mechanism of action of neomycin in preoperative 
intestinal preparation has been well defined.** Neomycin 
acts on aerobic coliforms locally within the colonic lumen. 
Systemic absorption is limited and, therefore, tissue levels 
of this antibiotic following oral intake are low or absent. 

Erythromycin is a macrolide antibiotic; it is basic and 
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readily forms salts and acids. Erythromycin base is enteric 


coated to protect the drug from inactivation by gastric 
acid. Partial absorption of the antibiotic occurs in the small 
intestine. This study has demonstrated that bactericidal 
concentrations of erythromycin are present in both blood 
serum and feces after oral administration of this antibiotic 
to patients also undergoing mechanical cleansing of the 
colon. Although no significant difference was found in 
serum erythromycin concentrations between subjects with 
or without mechanical cleansing, 'higher erythromycin 
levels were apparent in those subjects undergoing mechan- 
ical cleansing. Significantly higher erythromycin con- 
centrations were present in the feces of mechanically 
prepared patients, compared with unprepared patients. 

The peak fecal erythromycin concentration, as well as 
the peak serum erythromycin concentration, in those 
undergoing the total bowel preparation was highest at or 
before 8 AM on the day following antibiotic administration. 
The mean serum erythromycin level of 6.35 ug/ml noted at 
this time is generally considered to be high enough te 
inhibit 50% to 90% of Bacteroides fragilis organisms ib 
blood.''-* Thus, the preparation regimen including dietary 
restriction, mechanical bowel cleansing, and antibiotics 
provide antimicrobial protection both in the colon lumen as 
well as the blood at the time that colon resection usually 
would be performed. The primary action of the neomycin- 
erythromycin base preoperative bowel preparation probab- 
ly occurs locally in the lumen of the colon, but the presence 
of effective serum erythromycin concentrations also is 
probably beneficial. 


Barbara Evans assisted in preparation of the manuscript and J. Paul 
Philips provided technical assistance. 


Nonproprietary Name and Trademarks of Drug 
Erythromyein—E-Mycin, Erythrocin, Ilotycin. 
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ALOGICAL CHOICE FOR INITIAL THERAPY 
"IN SUSPECTED GRAM-NEGATIVE 
.. INFECTIONS" 
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ramycin 


entamicin sulfate 80 


Ova ntage 


PRESUMPTIVELY...BROADER IN VITRO 
GRAM-NEGATIVE COVERAGE THAN CEPHALOSPORINS 























Gentamicin Cephalothin 
(Garamycin) (Cephalosporins) 

Orgaresms % Susceptible = Strains Tested _ % Susceptible # Strains Tested 

Total Gram-Negative 

Susceotibility 97 362,691 62 363,249 

Escherichia coli 99 155.64¢ 79 157,985 

Proteus, indole-negative 98 46.107 91 46.198 

Protecs, indole-positive 86 10,824 13 10,995 

Pseucorronas aeruginosa 92 41,710 1 38,512 

Klebsslla-Enterobacter- ; 

Serrage species 95 101,055. 54 102.144 .— 
Kleasielle 97 56.63- 85 57.170 
Enterobacter 97 34,747 19 35.181 
Seratia 81 9.68- NES 9.793 

Citrobacter 97 7.346 47 NEN. 

Total 3taphylococcal 

Susceptibility 97 76,01 98 |... 135,365 





Source: P.M R. Bacterologic Reports — 1/1/76 to 12/31/76. Thesen vitro data are based onmesults obtained from a nationwide pane! of 200 acute-care 
hospitals cf 100 beds or more. Allhospitals inthe audit usedthe Kirby-Sauer method of disc sensitivity. Data are presented in unweighted form. Percentage 
of susseptible strains may vary from hospital to hospital 


in vitr» susceptibility data are not necessarily indicative of clin«cal effectiveness. 


A REASSURING OVERALL RECORD OF SAFETY 


in more than 4,000 cases, a relatively low incidence of adverse reactions 


Garamycin Injectable (gentamicin sulfate) Garamycin Injectable (gentamicin sulfate) 
incidence of Adverse Renal Reactions Incidence of Adverse VIII Nerve Reactions 









































Clinica Investigation +. 1965-  1967- 1970- Clinica Investigation 1963- 1967- 1970- 
Period a 1966  " 1969 1976. Period 1966 1969 1976 
ToalcaseStudes 285 1450 2359 Tota Case Studies 565 1450  — 2,354 
Possbly Related! Vestibular 
Number 18 49 34 involvement Only 1C 18 9 
. Per Cent 6.396 3 496 1.4% Withimpaired 1 
Probably Related MEUL. ACER eae ae Ai. (3 1 
Number 4 21 32 Impaired Hearing 1 6 10 
Robert "On oc nde 20.6... T.» Total Incidence 
tin these cases, no conclusive evidence exists to indicate whe*her Number 16 of 20 
GARAMYCIN Injectable precipitated the incident or if some cther factor . Per Cent 2.876 1.876 0.8% 
Bios Reece tebe OCF Ory These patient case studies were derived from clinical research data on file 
These patient case studies were derived from clinical researc) date on file at Schering Laboratories. 


at Schering Laboratories. 


*The cecision to continue therapy with this drug should be Please see Brief Summary which follows... 
based on the results of susceptibility tests, the severity 
of the infection, and the important additional concepts 
contained in the Warnings Box. 


COPYRIGHT © 1977. SCHERING COFPORATION. ALL RIGHTS RESERVED. 
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IN POSTOPERATIVE GRAM-NEGATIVE INFECTIONS... 


eGaramycin 


gentamicin sulfate 80 


Advanta 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 


WARNINGS 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other amino- 
glycosides, GARAMYCIN Injectable is 
potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive «id, dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients treated 
with GARAMYCIN, primarily those with 
pre-existing renal damage and in patients 
with normal renal function treated with 
higher doses or for longer periods than 
recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires "rey de adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 
gyoosidos should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of toxicity 
are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When administered 
#.V., diuretics may enhance amino- 

ycoside toxicity by altering the anti- 

iotic concentration in serum and tissue. 


INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and in- 
dole-negative), Escherichia coli, Klebsiella-En- 
terobacter-Serratia sp., Citrobacter sp., and 
Staphylococcus (coagulase-positive and 
coagulase-negative). 


Clinically effective in neonatal sepsis: sep- 
ticemia; and serious infections of the sentra! ner- 
vous system (meningitis), urinary tract. respirator 
tract, gastrointestinal tract (including peritonitis), 
Skin, bone and soft tissue (includ ng burns). 
Culture and sensitivity studies should be per- 
formed. 

Aminoglycosides, including gentamicin, are not 
indicated in uncomplicated initial episodes of uri- 
nary tract infections unless the causative organ- 
isms are susceptible to these antibiot:cs and are 
not susceptible to antibiotics having less potential 
for toxicity. 

GARAMYCIN may be considered as initial 
therapy in suspected or confirmed gram-negative 
infections, and therapy may be instituted before 
obtaining results of susceptibility testing. Con- 
tinued therapy with this drug should be based on 
the results of susceptibility tests, the severity of the 
infection, and the important additiona concepts 
contained in the WARNINGS Box. If the causative 
organisms are resistant to gentamicin other ap- 
propriate therapy should be instituted. 

In serious infections when the causative organ- 
isms are unknown, GARAMYCIN may be adminis- 
tered as initial therapy in conjunction with a 
penicillin- or cephalosporin-type drug before ob- 
taining results of susceptibility testing. If anaerobic 
organisms are suspected, consider using other 
Suitable antimicrobial therapy in conjurction with 
gentamicin. Following identification of he organ- 
ism and its susceptibility appropriate antibiotic 
therapy should then be continued. 

When appropriate, a penicillin-type drug can be 
used concomitantly. 

GARAMYCIN Injectable has also been shown to 
be effective in the treatment of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical judgmert indicate 
its use. 

CONTRAINDICATIONS Hypersensitivity to gen- 
tamicin. A history of hypersensitivity or serious tox- 
ic reactions t0 aminoglycosides may alsc contrain- 
dicate use of gentamicin. 

WARNINGS See WARNINGS Box. 
PRECAUTIONS Neurotoxic and nephrotoxic an- 
tibiotics may be absorbed from body surfaces after 
local irrigation or application. The potential toxic 
effect of antibiotics administered in this fashion 
should be considered. 

Increased nephrotoxicity has been reported 
following concomitant administration of amino- 
glycoside antibiotics and cephalothin. 

Neuromuscular blockade and respiratory paral- 
ysis have been reported in the cat recewing high 
doses (40 mg/kg) of gentamicin. The possibility of 
these phenomena occurring in man should be con- 
sidered if gentamicin is administered tc patients 
receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. If blocxade oc- 
curs, calcium salts may reverse these phenomena. 

Elderly patients may have reduced renal func- 
tion which may not be evident in the results of 
routine screening tests, such as BUN »r serum 
creatinine. A creatinine clearance determination 
may be more useful. Monitoring of renal function 
during treatment with gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. 

Cross-allergenicity among aminoglycosides has 
been demonstrated. 

Patients should be well hydrated during treat- 
ment. 

Although the in vitro mixing of gentamicin and 
carbenicillin results in a rapid and significant inac- 
tivation of gertamicin, this interaction has not been 
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demonstrated in patients with normal renal func- 
tion who received both drugs by different routes of 
administration. A reduction in gentamicin serume 


half-life has been reported in patients with sev ree 


renal impairment receiving carbenicillin concofhi- 
tantly with gentamicin. 


Treatment with gentamicin may result in ove* ` 


growth of nonsusceptible organisms. If this occurs, 
appropriate therapy is indicated. 

Usage in Pregnancy: Safety for use in pregnancy 
has not been established. 

ADVERSE REACTIONS 

Nephrotoxicity —Adverse renal effects, 2s dem- 
onstrated by the presence of casts or protein in the 
urine or by rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of rena! impair- 
ment and in patients treated with larger than rec- 
ommended dosage. 

Neurotoxicity — Adverse effects or both 
vestibular and auditory branches of the eighth 
nerve have been reported, primarily in patients with 
renal impairment and in patients on high doses 
and/or prolonged therapy. Symptoms include dizzi- 
Mig vertigo, tinnitus, roaring in the ears and hear- 
ing loss. 

umbness, skin tingling, muscle twitching and 
convulsions have also been reported. 

Note: The risk of toxic reactions is low in pa- 
tients with normal renal function who do rot re- 
ceive GARAMYCIN Injectable at higher doses or 
for longer periods of time than recommendad. 

Other reported adverse reactions possibly re- 
lated to ane di a include: respiratory depres- 
sion, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, 
urticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache: 
nausea, vomiting, increased salivation, anc sto- 
matitis; purpura, pseudotumor cerebri, pulmonary 
fibrosis, alopecia, joint pain, transient hepa- 
tomegaly, and splenomegaly. 

Laboratory abnormalities possibly related to 
gentamicin include: increased serum trans- 
aminase (SGOT, SGPT), and increased serum LDH 
and bilirubin; decreased serum calcium, sedium 
and potassium; anemia, leukopenia, gran- 
ulocytopenia, transient agranulocytosis, in- 
creased and decreased reticulocyte counts, and 
thrombocytopenia. 

While local tolerance of GARAMYCIN Injectable 
is generally excellent, there has been an ecca- 
sional report of pain at the injection site. Sub- 
cutaneous atrophy or fat necrosis suggesting local 
irritation has been reported rarely. 
OVERDOSAGE ein the event of overdose ortoxic 
reactions, hemodialysis or peritoneal dialysis will 
aid in the removal of gentamicin from the blood. 
DOSAGE AND ADMINISTRATION Please con- 
sult official Package Insert or latest Physicians' 
Desk Reference. s 
HOW SUPPLIED 40 mg/ml in 2 ml (BO mg) vials; 


15m! (60mg) and 2mi (80mg) disposable 
syringes. Pediatric Injectable, 10 mg per ml, in 2 ml 
(20 mg) vials. 

11076831 SEPTEMBER ‘976 


AHFS Category 8:72.28 


For more complete prescribing details, comsult 
Package Insert or latest Physicians’ Desk 
Reference. Schering literature is also available 
from your Schering Representative or Prcfes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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Correlation With Thrombogenicity 


- Etiology of Catheter-Associated Sepsis 


Rich.rd M. Stillman, MD; Fawzi Soliman, MD; Luis Garcia, MD; Philip N. Sawyer, MD 


© « senes of 94 central venous catheters was observed at 
removal fer gross evidence of intraluminal or surface thrombus 
depcsitiom. Al! those that were later found to have positive 
cultures Bad been noted to display thrombus formation, while 
catheters having negative cultures were usually free of throm- 


bus. Devices made of a relatively nonthrombogenic material 


(etnylene acrylic acid) were also relatively free of bacterial 
contamination. 
rch Surg 112:1497-1499, 1977) 


e tc the widespread use of intravenous hyperalimen- 

" taton, the problem of catheter-associated sepsis has 
recewed ncreasing attention. Routine cultures of intrave- 
nous catheter tips frequently show bacterial growth. 
Kcen»ld e- al reported a 21% incidence of positive cultures, 
6.68 generalized infection, and 2.9% clinical sepsis. The 
en-i-ey krown as "third day surgical fever" is thought to 
are from catheter-induced septicemia.? Although in most 
case. catneter-associated sepsis ceases following removal 
of tae ofending agent, suppurative thrombophlebitis is 
letaz] unless treated surgically, and has been «nown to 
arise even from a "scalp-vein needle." The various hazards 
of intra-enous cannulas have been outlined. Several 
methods have been proposed to reduce the incidence of 
these complieations. These range from daily catheter 
replacement’ to hydroph:lization of polyethylene materials 
used as indwelling lines. Except in misused hyperalimen- 
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tation, contaminated solutions are a rare cause of catheter- 
induced bacteremia. Local tissue reaction and thrombo- 
phlebitis of superficial veins may be a significant contrib- 
uting factor in peripheral lines.* However, introduction of 
bacteria from centrally placed intravenous lines requires 
another etiologic explanation. In this study, we have 
related positive catheter tip cultures to an inherent prop- 
erty of the catheter, namely, thrombogenicity. 


SUBJECTS AND METHODS 


Only patients needing central venous lines in preparation for 
major peripheral vascular surgery and who were afebrile and with 
no evidence of systemic or local infection were included in this 
study. In each case, a 14- or 16-gauge catheter was inserted 
through either a percutaneous or cutdown approach to the basilie 
vein in the arm. The catheters used were either of the commonly 
available types made of Teflon or polyvinyl chloride or of a 
relatively new experimental material, ethylene acrylic acid (EAA), 
that has been shown to be thrombosis-resistant in animal and 
human studies.* Informed consent was obtained from the patient 
in each ease where the EAA catheter was inserted. In addition, 
approva! of the hospital human research committee was granted 
prior to undertaking this study. 

Catheters were removed when intravenous infusion was no 
longer necessary, if the device thrombosed, or in the rare event of 
the death of the patient. In no case was there clinical evidence of 
sepsis. Immediately on removal, the catheter tip was inspected by 
the physician for gross intraluminal or surface thrombosis or 
thrombus deposition. This observation was recorded on a checklist 
before eulture results were available. Each catheter tip was 
cultured for fungi, aerobic, and anaerobic microbes. The infusion 
in each ease was a combination of blood products and crystalloids, 
excluding hypertonie dextrose solutions. Essentially all patients in 
each greup required blood transfusion due to nature of the 
operative procedures (aortofemoral bypass, aortoiliac endarterec- 
tomy, or aortic aneurysmectomy ). 
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Techniques of sterile catheter insertion and care were equiva- 
lent in both groups. The initially applied circular bandage 
remained in place until catheter removal. No antibiotic or anti- 
septic ointments were applied. 


Statistical Methods 


Catheter characteristics at removal were tabulated by the life 
table method and cumulative success rates graphed for each 
factor. Statistical significance was calculated using the Mantel- 
Haenszel summed x square test with one degree of freedom.’ Two- 
by-two tables were analyzed for significance by the x square test 
with Yates' correction. 


RESULTS 


Eleven (11.7%) of the 94 implantations ei Alanted had 
positive cultures for a variety of organisms, as shown in 


Table 1. In each of these, review of the completed checklist - 


Table 1.—Catheters Having Positive Cultures 


Duration of 

Implantation, 

Catheter s Days 
Ethylene acrylic acid 
Other standard types 


4 Organism 
_ Serratia marcescens 
Enterococcus _ 

Staphylococcus 
aureus .— 
Enterococcus, 
peep rococeue: 
_S albus . 
S aureus . 
Klebsiella, 
S albus | 
Sáureus - 
Klebsiella, 
B-streptococcus 
Proteus mirabilis — 
Enterococcus, P 
mirabilis — 


Fig 1.—Comparison of ethylene acrylic acid d (EAA) Sathlar with 
standard intravenous cannulas in terms of gross evidence of | 
thrombus formation at removal. Life table method is used for 


analysis and difference between these curves is IPSI at 
.001 level. 
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CATHETERS FREE OF BACTERIAL 
GROWTH (%) 


revealed that on removal there was visible evidence of 
intraluminal or surface thrombus deposition. In addition, 
30 (3676) of the remaining 83 sterile catheters displayed 
thrombosis. This striking correlation between thrombosis 
and bacterial colonization is depicted in Table 2 and is 
significant at the .001 level. fr 

There was a positive correlation between either 
thrombus formation or positive culture result with the 
duration of implantation. Figure 1 compares EAA with the 
other polymers. The 38 implanted EAA catheters remained 
free of thrombus for four days of implantation, and only 
31% showed evidence of thrombosis after 12 days. Of the 56 
standard catheters, thrombosis began after two days and 
all were mvolved with thrombus formation by 12 days 
(P < 001) — " | 

This relative freedom from thrombosis correlates well | 


Table 2.—Culture Results as a Function of 
Thrombogenicity* 


|. Free of 
. Thrombus 


. Thrombus - 
Deposition | 


Ethylene acrylic acid Me : 38)f 
Positiva - S 1 


Nopeat 7e 


Other (N = 561 
Positiva 


Negative — | 
All (N = 94)§ 


Positiva — 
Negative 


Ethylene acrylic acid vs other materials: culture results, P. x 001; 


thrombosis, P < .001. Culture results vs thrombosis, P — .001. 


fAverage mplantation, 4.9 days. © 3 
Average mplantation, 5.3 days. — : 
SAverage mplantation, 5.2 days. 


Fig 2. LOSMAN of catheters in terms of culture results using 


life table mathod (P < .08). EAA indicates ethylene ates acid. 
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with freedom from bacterial contamination (Fig 2). 


Nonthrombegenic EAA devices were bacteria-free for up - 
to eight days, while PVC or Teflon began to haven m ereiial T 


cdlonizatior after only two days. 

Te rule out an acz “ively bactericidal or acta dp. OF 
component in EAA, an in vitro test was performed using 
smears of Staphylococcus albus and S aureus (analogous to 
the usual antibiotic disk sensitivity screen). There was no 
inhibition cf bacterial EEIN by any tested material. 


COMMENT 


Sepsis oceurring in a patient with an indwelling eatheter 
device is attributed to that device if the blood culture and - 
catheter tip culture correspond, the fever responds favor EAA catheters (2.6% positive cultures, with average 
ably -o removal of the catheter, and other causes o? sepsis. 


have been excluded.” The reverse, however, dces not | 


eíqlow. A positive catheter tip culture does not imply 
bacteremia ™ nor does a positive catheter tip culture in a 


HEcteremic patient imply catheter-induced sepsis: (The 
bbod may have secondarily seeded the catheter.) With a- 


negative catheter tip culture, suspected catheter-related 
sepsis cannot be easily proved, as resolution of the fever on 


remowal of the device may result from antibiotic adminis- | 
tratien. Speci‘ically, although various series report that - 


abou- 25% cf intravenous devices have positive cultures on 


remowal, orly one in ten of these is proved to have caused | 
E retrospect, it was not necessary to wait for the culture 
. report or visible clean catheters to rule out catheter- 
~ associated infection. It is known that an innoeent- 
< appearing infusion site does not imply an innocent cathe- 


bacteremia Nevertheless, an infected catheter is probably 
a werning of impending bacteremia had it not been 


removed, zs measures sensitive to detection o2 early 


r 


bacteremia correlate well with catheter tip cultures." 


Beside the often-stated factors, including care and steril- $ 
ity e? catheter insertion and maintenance, it is apparent | 
that the Meyer of which a catheter ' ds. fabricated D 
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contributes significantly to catheter-associated infections. 
All catheters show gross evidence of thrombus formation if 
maintained for a long enough period in the vascular tree. 


This apparently provides a nidus for bacterial growth. 


. Relatively nonthrombogenic materials may, therefore, be 


used safely as intravaseular devices for longer periods of 


time. Further decrease in thrombogenicity may occur with 


continuous heparinization of intravenous fluids (0.5 to 1.0 
units/ml). 

Our data agree with previous studies correlating dura- 
tion of catheter insertion with positive cultures.” Although 


there was no case of sepsis in this series, extrapolation of 


information taken from other series allows estimation that 


 implantaton of 49 days) have a 0.25% chance 
.. (0.026 x 6.10) of inducing sepsis, and that this probability 
.. is much lower before eight days. Of 15 catheters implanted 
= for six or more days, only one had a positive culture, 
; implying that only one of 150 would have induced sepsis. Of 
course, these crude estimates require extensive trials to 


confirm. comparability i in the incidence of sepsis. In short, 
although it appears that EAA catheters may remain in 
place safely for 6 to 12 days, further testing is necessary. 

Significantly, with grossly visible thrombus formation, 
27% were found to have positive cultures, while catheters 
that were grossly clean on removal were in all cases sterile. 


ter.'* We contend that an innocent-appearing catheter tip 
doe imply an innocent (sterile) catheter. This observation 


may expedite evaluation of the septic patient. 


$o 
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Brief Clinical Note 


Spontaneous Mediastinal Hemorrhage 


zil 
Sig 
* 


Associated With Renovascular Hypertension 


Alfred T. Culliford, MD; Gerald D. Ginsberg, MD; Richard S. Lefleur, MD; Anthony J. Acinapura, MD 


* We report on a patient with severe renovascular hyperten- 
sion associated with massive spontaneous mediastinal hemor- 
rhage. Differentiation of this entity from aortic dissection, as well 
as establishing the cause of the severe hypertension, was 
possible only through the aid of angiography. Following explora- 
tory thoracotomy, renal artery revascularization was carried out, 
with resolution of the hypertension. To our knowledge, this 
complication of renovascular hypertension has not been 
reported. Prompt recognition and appropriate therapy were 
possible only after angiographic evaluation. 

(Arch Surg 112:1500-1501, 1977) 


ND mediastinal hemorrhage is an unusual and life- 

threatening complication. It is commonly associated 
with thoracie trauma, ruptured aneurysms of the aorta or 
great vessels, following endoscopie procedures, and occa- 
sionally, following neck surgery. Rarely, coagulation disor- 
ders and primary or secondary malignancies have been 
associated with bleeding of a less severe magnitude. We 
are reporting on a patient with massive spontaneous 
mediastinal hemorrhage associated with renovascular 
hypertension. To our knowledge, this life-threatening 
complication of renovascular hypertension has not been 
previously reported. 


REPORT OF A CASE 


A 44-year-old man was admitted to the hospital with a one-week 
history of hoarseness and crushing substernal chest pain. His 


Accepted for publication June 27, 1977. 
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pura) and Radiology (Dr Lefleur), New York University Medical Center. 
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blood pressure was 240/130 mm Hg, and serial ECGs and serum 
enzyme levels were normal. Three days after admission, he 
experienced another episode of substernal chest pain associated 
with hypotension (blood pressure, 80/40 mm Hg) and tachyeardia. 
A chest roentgenogram revealed a widened mediastinum and a 
massive left-sided pleural effusion. The thoracic aortogram was 
normal and abdominal aortography revealed a 99% stenosis of the 
proximal one third of the left renal artery. Tube thoracostomy 


Chest roentgenogram obtained three days after original admis- 
sion demonstrating widened mediastinum and massive left-sided 
pleural effusion. 





Renovascular Hypertension—Culliford et al 





Mediastinal 
Widening 


Capps, 1934 

Masuelli & della Beffa,? 1953 
Benedetti Valentini et al,’ 1958 
Epstein & Klassen, 

Epstein & Klassen,‘ 1960 
Sandor & Cooke,* 1964 
Sandor & Cooke,* 1964 

Marin et al,* * 963 

Present study, 1976 


cotom- was performed to evacuate blood clot. An extersive 


,Iedia-tinal hematoma was found, most severe about the hilum of 


ethe Ë lung and recurrent laryngeal nerve. 


Te agincquent to this, rigħt renal vein renin tiis wm was 48 ng’t ml | 
«hs, ani left renal vein activity, 203 ng/ml/hr. The left kidney was — 
revascilarized. The patient has been followed up for 1% years and 


remaias nermotensive. 


COMMENT 


ln 934, Capps’ reported on a patient who complained of 
pharangits and progressive neck swelling. The patient 
diec suddenly on the fcurth hospital day. Postmortem 


produced 2,300 ml of bloed (Figure), and two weeks later, a tFora- - d 


examenation revealed mediastinal hemorrhage secon lary | 


to a large pene tumor located in the superior | 


mediastinum. 


There Fave been seven other patients reported im es 


worle literature with spontaneous massive medias-inal 


hemerrhaze. The common clinical findings at the time of 
admi-siom were dysphagia, dysphonia, dyspnea, chest pain, 
and »echzmoses or swelling of the neck. Mediass-inal 
widezing was presen: in all patients, and two of the eight. 
had »loocy pleural effusions. A normal aortogram was 


obtained a in three of these patients one was not done in the 


Pleural 
Effusion 


 Fortogram Etiological Factor — 
Parathyroid tumor 
Hemorrhagic diathesis 
Hemorrhage into goiter 
. Paroxysmal coughing 


Negative | Violent emesis 


Negative 


Negative Renovascular hypertension 


3 remainirg five. Two of the patients died from complica- 


tions of “he mediastinal hemorrhage (mortality, 25%). The 
frequency of clinical manifestations reported in the litera- 
ture is as follows: 


No. (9t) 
of Patients 

8/8 (100) 
1/8 (88) 


Dyspnea 

Ecenymoses or swelling of 
rock and chest wall 

Dysphagia 

Dysphenia 

Chest pain 

Tadhycardia 

Nesk pain 


5/8 (62) 

.. 4/8 (50) 
. A/8 (50) 
2/8 (25) 
1/8 (12) 


The Table describes radiological findings, etiological 


factors, and clinical outcome. The clinical and radiological 
7 similarity between this entity and dissecting thoracic 
. aortic aneurysms underscores the importance of early 
 aortogrsphy in achieving an accurate diagnosis. When 
 mediast-nal hemorrhage is secondary to a cause other than 


dissectirg thoracic aneurysms, appropriate therapy can be 


instituted only after accurate diagnosis has been estab- 
house: 
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E ash Reconstructive Surgery, by B. M. 
* O'Brien, 32) pp, $38, Churchill Livingstone, 


e an | 
*« here aas been a clear need for a 


bock tha- pulls together in one place 


the har@won experience, methods, 


techniques, instrumentation, and con- 
clusions ef the revolutionary advance 
in the capabilities of reconstructive 
surgery, which is the subject of this 
boek. The author speaks with authori- 
ty and experience; he is a principal 
pioneer m microvascular reconstruc- 
tive surgery. | 

‘The technology—the microscope, in- 
struments, sutures, basic technique, 
unt orgenization, and technical prob- 
lems—is fully presented. The author 
then systematically and clearly ex- 
pleins the practical. clinical applica- 
tiens of this technology, starting with 
replantation work m the upper ex- 
tremity. He is thorough in covering 
the variaus possibilities of free tissue 
transfer—skin flaps, toe-to-hand 
transfer. omentum, muscle, bone and 
jant, and so forth. There is a balanced 
and thoughtful assessment for the 
indications for such surgery. It is a 
major judgmental issue when free 
tissue transfer 
surgery effers the best reconstruction 
over the classical teehniques. 

OBrien justifiably goes beyond the 
tite of the book by presenting other 
aspects cf microsurgery, namely, mi- 
cresurge-y of periphera. nerves, lym- 
phatics, end tubular structures. This i is 
essential and contributes to the value 
of the bcok. 

The book is of fundamental value to 
plastic amd reconstructive surgeons, to 
hand su^-geons, and to general sur- 
geons with a broad outlook on the 
fu-ure development of a major capa- 


bility in surgery. It is a timely and © 
authoritative compilation of informa- - 
tion on 2 recent, evolving, and impor- 
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by microvascular 


tent pe Bee to reconstructive 
surgery. 


FREDERICK FINSETH, MD 
New Haven, Conn 


Brief Textbeck of Surgery, edited +y Curtis P. 
Artz, Isidere Echn, Jr, and John H. Davis, 694 pp, 
$17.50, W3 Saunders Co, 1976. 

Medical students are of en over- 
whelmed, when beginning clinical 
rotatiors, 37 the daunting sze of the 
usual basic surgical textbooks. During 


surgical refations lasting “ix or 12 
weeks, they may not have time to read. 
these textbooks, with the result that. 


they either read only sectiors directly 


pertain ng to the patients they are. 
seeing (tbus leaving great gaps in 


their kncwledge of the field of 
surgery), cr they resort to shorter (but 
often less up-to-date and rigorous) 
textbooks—5oth  unsatisfaetory al- 
ternatives Drs Curtis P. Are, Isidore 
Cohn, or, and John H. Daris, chair- 
men of the departments of surgery of 
three different medical scheols, have 
recently edited a book that makes 
great strices toward solving this 
problem in the field of surgery. This 
book, called Brief Textbook o Surgery, 
is designed to provide (or accompany) 


a core course in surgery for medical 


students; :t is written specifically for 
students (and not surgical residents), 
concerring-tself more with “he gener- 


_al care of the surgical patient (diagno- 


sis, evaluetion, treatment) han with 
the details of surgical technique. Its 


goal is move to teach one to think 
clearly about surgical probems than 


to teach one to perform surzery. 

The first thing one notes about 
this beok *s that it is re reshingly 
readable; t is printed in letters large 
enough to read easily, one celumn to à 
page, on low-glare paper. The writing, 
though dome by many authors, is 


consistent in style. Sentences are clear 


and succinct. The index is excellent. 
The book is composed of 35 chap- 
ters, the first five about the general 
care of the surgical patient (eg, fluids 
and electrolytes, surgical infections, 


- shock, and hemorrhage) and the rest 


about specifie organ systems or spe- 
cialized problems (eg, the hand, 
arteries, transplantation, gastrointes- 
tinal hemorrhage). The book is su- 
perbly edited. The individual chapters 
have a similar basic construction, and 
no one specialty is overemphasized or 
underemphasized. A typical chapter 
will review the anatomy and physi- 
ology of an organ system, explain the 
work-up and differential diagnoses of 
surgical problems, discuss the method 
or methods of treatment, and mention 
the likeliest complications of that 
treatment. When treatment of a 
problem is controversial (breast can- 
cer, for example), the various methods 
of treatment are discussed impar- 
tially. A strength of this book 
throughout is that, although it is 
concise, it does not oversimplify, as 
many short textbooks do, and it is full 
of useful information. There are a few 
subjects not considered in this book 
that might have been helpful: the 
principles of anesthesia, suturing, 
plastic surgery, and ear and nose 
surgery, for example. These are minor 
problems in an otherwise excellent 
book. 

A student who read this book 
through (a not impossible task) would 
have a good grasp of the current scope 
of the field of surgery. For students 
interested in pursuing specific ques- 
tions in greater detail, there are abun- 
dant references at the end of every 
chapter. “It is hoped,” say the editors 
in their preface, “that this brief, 
succinct work prepared by outstand- 
ing surgical teachers will provide 
students with an easy and pleasant 
way of learning surgery.” Indeed, it 
does. 

LisA DAVISSON 
New Haven, Conn 


This book is advertised as being for medical 
students or junior house staff. For that reason, a 
medical student provided this review.—Eb. 


Breast Reconstruction Following Mastectomy for 
Carcinoma, by William M. Cocke, Jr, 91 pp, $25, 
Little Brown & Co, 1977. 

Although reconstruction of the 
breast after mastectomy has been 
attempted since Czerny’s original 
report of 1895, only recently has the 
procedure gained sigailcang accep- 
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tance from both patients and physi- : 
cians. Responsible for this change of — 


attitude have been several factors, 
medical, sociological, and technologi- 
cal. Fewer radical procedures are 
being performed for cancer of the 
breast, thereby facilitating recon- 
struction. Furthermore, in a favorable 
lesion, present techniques of irradia- 
tion generally spare tissue sufficient- 
ly to permit breast rebuilding. Also, so 


— — characteristic of our post-Freudian 


era is the recognition that emotions 
are real and deserve expression, even 
those relating to intimate parts of the 
body. In contrast to the Victorian 
times, for example, it is not now 
unusual for a female patient to tell her 
doctor her feelings of loss, anger, 
anguish, and, perhaps, sexual inad- 
equacy arising from her missing 
breast. The development of the sili- 
cone prosthesis has been a noteworthy 


a _ technical advance, though admittedly 
. . . Not the ideal answer to the problem of 


breast replacement. With the silicone 


— —. implant, a breast can be fashioned 


* -rapidly and, for practical purposes, 


effectively, without requiring multi- 


~ ple hospitalizations for flap mobiliza- 


tion and transfer. And, finally, physi- 


. cians are changing too—more female 
... doctors and also the acknowledgement 


that survival is not the only ultimate 
of medical care: quality of life is as 
important and, for some, maybe more 
So. 

Dr Cocke’s book on breast recon- 
struction after mastectomy for cancer 
is a logical publication. It deals with a 
current medical problem and answers 
a need. It is a small book that 
discusses, not unexpectedly and in 
sequence, the history of breast recon- 
struction (an interesting item is that 


= Tansini used a latissimus dorsi flap in 








. 1912), preoperative evaluation, psy- 
chological aspects, methods of rebuild- 
=- ing the breast, replacing the nipple 
— . and areola, and correcting the infra- 
— A elavicular-axillary deformity. Much of 
the information comes not only from 


the author's experience, but from 
those of 300 colleagues who responded 
to a questionnaire. What the reader is 


- told is clear and common-sensed. For 
_. those doing breast reconstruction, this 


book will broaden their perspective 
and furnish a few helpful pointers. 


= The field is progressing rapidly and 


what is published today, especially in 


book form, is not necessarily what is 


being done today. Yet, this well-put- 
together volume contains enough ba- 
sic material to retain its value despite 
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the technical flourishes and clabora- 
tions presented at meetings. A minor 
quibble eoncerns the format: en each 
28 X 21.5-cm page, there is only 


12.7 X 15.3 em of text. The margins : 


are overly generous and illustrations 
occupy more of a page than really 
necessary. These arrangements may 
have made the book more attractive, 
but may have also increased its price, 
although they certainly did not dimin- 
ish its worth. 

RoBERT M. GoLDwzN, MD 

Brookline, Mass 


Cryosurgical Advances in Dermatoogy and 
Tumors of the Head and Neck, edited by S. A. 
Zacarian, 272 pp, with illus, $33, Charles C 
Thomas Publisher, 1977. 

Cryogenies, the study of the effects 
of very low temperatures, has evolved 
over the years into an established 
field in medicine. Born in tke 19th 
century as a mode of the treatment of 
skin cancer, cryotherapy has now 
developed into a respectable method 
to treat benign and malignant neo- 
plasm in many areas. Cryosurgical 
Advances is an attempt by the editor, 
Dr Zacarian, to compile the works of 
varied specialists with significant per- 
sonal experiences in this field. 

Dr Zacarian covers the history of 


.the development of the field and 


instruments, as well as techniques in 
employing cryotherapy to skin zumors 
in his vast experience in treating over 
2,000 skin cancers. The other chapters 
by the contributing authors cover the 
treatment of vascular anomalies and 
different cancers of the head ard neck 
area. This book also covers the abora- 
tory investigations that led to the 
awareness that tumors of the 2yelids 
can be cured by cryotherapy, with 
preservation of the puncta anc cana- 
liculi. And, in this day and age, any 
respectable book on cancer therapy 
will cover tumor immunology, and 
there is significant material covered 
here to whet the appetite of sny in- 
quisitive mind. 

This book is not without its faults. 
All the chapters begin by covering the 
history of the development »f the 
field. Many of the passages are 
written in the narrative sty e and 
sometimes the authors editorialize on 
the responses of their patien-s. Of- 
tentimes, the photographs of the 
serial courses of the lesion are of poor 
quality, and not of the same size, 
position, or lighting to evaluate the 
results. Though complications are 
listed, no data are offered regarding 
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the incidence or severity of these 
"misadventures." 

It is only fair to say, however, that 
the authors demonstrate that every 
effort is being made to study the 
science of cryotherapy and to try to 
contro| the responses by varying 
techniques, equipment, and monitor- 
ing devices. Cryotherapy is no longer 
empirie treatment of lesions, but is 
here to stay as another method. This 
book is of value to dermatologists, 
surgeons, plastic surgeons, ophthal- 
mologists, and otolaryngologists, all of 
whom will become more and mere 
familiar with this method as time gees 
on. 

STEPHAN ARIYAN, MD 
New Haven, Conn 





The Hand: Diagnosis and Indications, by Grahamas”* 


Lister, 224 pp, $27.50, Churchill Livingstene, 
1977. 

One might think that the rapid 
proliferation of written material 
would have long since saturated every 
aspect of hand surgery. Nonetheless, 
readers of The Hand: Diagnosis and 
Indications will find, to their delight, 
a well-illustrated and practical book 
that fills an unrecognized need by 
dealing with the techniques of diag- 
nosis and the influence of clinical 
detail on the choice of treatment. The 
credentials of the author, with his 
British heritage and training together 
with a professional life that spans the 
Atlantic, underline his superb qualifi- 
cations to speak with authority and, as 
this book makes clear, te write with 
the crisp, engaging style expected of 
his native countrymen. The author’s 
current position, as an associate of Dr 
Harold Kleinert, in a respected group 
known internationally for its leader- 
ship role in hand surgery, places him 
at the forefront of the field. 

The organization of subject mate- 
rial is in itself unique, cencentrating 
on broad categories direetly relevant 
to clinical care, rather than on 
anatomical structures or etiologieal 
agents. Thus, the first chapter, "In;u- 
ry,” outlines in logical fashion an 
effective approach to an injured 
patient. The initial section, “History,” 
is followed by “Surface Anatomr,” 
which provides pertinent anatomieal 
details as background information; 
the chapter then discusses the clinieal 
examination, first in the emergency 
room and then during surgical explo- 
ration. "The Burned Hand" preserts 
an orderly approach to thermal inju- 


ry. 
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* -emzrkable ameunt of informa- | 


tiom has been compressed into each 
sectien by avoiding irrelevant or 
unnezessery material while pre- 
g semting those details crucial to each 
| entity. The tone permeating this 
chapser is eonsistent with the author's 
stated purpose of emphasizing diag- 
nos s whiE providing insight into the 
—^* numerous factors influencing treat- 
| ment. without venturing into techni- 
cali-ies of operative procedure itself. 
Suen information is, of course, avail- 
able =lsewhere and the fear of the 
E author thet in excess it would distract 
fram the thrust of the book appears 
valid. One can only conclude that the 
. auther mest now write & companion 


e volume in the same compelling prose. 

D Su'sequen- chapters titled "Recon- 
struction, "Compression," "Inflam- 

| maten,” “Rheumatoid,” and "Swell- 
ing’ follov a similar format and like- 

wise +ontain a wealth o? diagnostic 
detzilthat proves invaluable clinically. 

An appendix, "Muscle Testing,” lists 
varieus muscles in the upper limb and 

_ with the aii of numereus photographs 
briedy demonstrates a crude test for 

eacm Most of the muscles below the 
elbew are included, but for some 
reaser, orly sporadie shoulder and 
scapalar muscles are listed. Unfortu- 

| nately. the tests are not only incom- 

x plete, but they provide little or no 
. jnsigh- into the multiple functions of 

most musdes, so them usefulness is 

limite. 

Overall, -he book contains its share 
of infcrmazion that might be consid- 
ered erroneous, such as a test for 

index “subimus” function, an expla- 

nation of -he biomechanics of Fro- 
menfes sign, or argumerts against 
removal o: the fourth metacarpal. 
- Some -ecorxmendatiors will promote 
eontiaring controversy such as ampu- 
tation -hromgh the proximal interpha- 
langsa joirt for ring avulsion injury. 
Yet, "cr a work of this type, the book 
contaims surprisingly few errors or 
sericme omissions and it can be 
assumed taat an eventual second 
EY _ editicm will correct these deficits. 
| This boox possesses that elusive 
quality that appeals to every level of 
* expertise from the novice to the 
consultant Fand surgeon. The student 
will fine the book a worthwhile invest- 
ment; the concepts are easy to grasp 
and the steady stream of useful infor- 
matien will make efficient use of his 
time. The heuse officer will find an 
abuncaace cf practical information on 
the techniques of examination, such as 
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diagnostie zids helpful in differen- 
tiating the type and loe.tion of - 


contracture; it is a book he will want to 
read, reread and keep in an available 
location fcr periodie refer-al. The 
eonsultaat will thoroughly enjoy the 
book; nct crly will he find tne aptly 
put descriptions of concepts and facts 
a pleasure te read, but inev&ably he 
will diseover an occasional new piece 
of informacion or a new slant on an 
old one. 

This book can be recommended to 
everyone imterested in th= hand, 
regardless of his expertise. Tne mag- 
nitude o^ eTort, although masked by 
size and by crisp logical narrative, is 
considerable. 

JAMES A. ALBRICHT, MD 
New Haven, Comn 


Leg Length Discrepancy; The Injured Enee, vol 1, 
Progress in Orthspaedic Surgery, edited by D. S. 
Hungerforc, 15€ pp, $17.60, Spring=r-Verlag, 
1977. 

This is the first of a proposcl series 
that aims tc present a combination of 
original papers by American authors 
and materia’ presented in foreign 
languages by European authors. This 
is to be done in a topic-ariented 
format and is aimed at wider cissemi- 
nation of work being done b> Euro- 


pean autkors that has been presented, - 


to this point, in their nati-e lan- 
guages. “his presents a prollem to 
interested readers who do net have 
adequate reading knowledge of the 
partieular lamguages. The work of 
these authors will be presented in a 
review feshen, as will the criginal 
works of the American authors allow- 
ing the publisher to present each 
chosen topic as a comprebensive 
review. 

Two topics of major interest have 
been chosen for the initial wolume. 
These are leg length discreparzy and 
the injured kmee. The section on leg 
length discrepancy is excellen, with 
reviews of treatment directed =t both 
orthotic and prosthetic replacement, 
as well as surgical methods. The 
surgical methods describec are 
techniques net commonly used :n this 
country, but that have mer&s for 
particular individual cases. These are 
a combined subtrochanterie short- 
ening and contralateral lengtsening 
osteotomy as described by Heiden- 
sohn, Hohmann, and Weiger, and 
surgical lengthening of the femar and 
tibia as described by Wagne-. The 
chapter by the latter author is particu- 
larly interesting and describes his 


ane 
"i 


| detailed technique and equipment and 
its applieability to both shortening 


and lengthening of the involved 
bones. He discusses the merits of 
lengthening or shortening, and tries - 
to convey that lengthening of the 
femur and tibia are not always indi- 
cated. There is no significant mention 
of one major complication of these 
lengthening procedures, namely, the 
development of hypertension. This 


has been described by several authors 4 i 


and perhaps it should have begg 
mentioned as a major complieg tion 
that might be encountered by Anyone 
attempting these techniques The sec- 
tion also appears to bé directed 
primarily at surgery in/adults with 
established leg length inequalities and 
does not particularly mention the 
problems of dealing with the still- 
growing skeleton. There is little 
emphasis on equalization of leg length 
by epiphysiodesis. 

The section on the knee is, again, an 





excellent, comprehensive review of | 


trauma to the athlete. The initial 


chapter, concerning the role of ar- — 


thrography, is excellent and gives a 
very detailed account of technique and 
interpretation of the studies. The 
article concerning injuries in the- 


soccer player should be of interest in d E 
this eountry, with the increasing 


popularity of the sport and its mecha- 


nism of injury, which certainly differs å 
from the commonly encountered foot- — 


ball injurjes in this'eountry. — 
This first volume of the purpc 
proved to be an exce 


review of the state of the art major 













orthopedic literature, and ce 


P el : 


the results of Euro 
researchers to a wider audience. + 





'Jouw OcpEN, MD ~ 
& New Haven, Conn Da 


orthopedic problem areas. The series — D: 
should prove a valuable addition to the 









































admirably fulfills its aim of bringing — 
iropean clinicians and — - 
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Spinal Deformities, by Robert Roaf, 256 pp, 450 
illus, $27, J. B. Lippincott Co, 1977. 


( 
Xr. 
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This book is a view of spinal defor- | 





Y - 


mities from the learned perspective of — 


a respected clinical scholar who has j 


written on the spine for many years. 


The book is written with a pleasant, 


smooth, clear style in the scholarly 


English tradition, with ample histor- 


ical perspective. Each chapter is 
introduced with appropriately se- 
lected quotes that may come from just 
about any place in the world and about 
any time in recorded history. The first 
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three sections of the book are intro- 
duced by quotes from Sir William 
Osler, Mao Tse Tung, and Matthew, 
7:27. The book covers spinal deformity 
very thoroughly, and as virtually any 
disease involving the spine can cause 
spinal deformity, the book becomes an 
overview of the diagnosis, evaluation, 
and treatment of all the various 
diseases that can affect the structural 
characteristics of the human spine. I 


i | "4 believe the book would be useful to 


those involved in the clinical treat- 
ment of patients with spine problems. 
From a surgical point of view, there is 
mention of a large number of surgical 
procedures; however, there is little 


detailed or in-depth analysis factors 


related to the choice of various treat- 
ments or to expected results from the 
different treatment alternatives. The 
subject matter covers a broad number 
of topics fairly lightly. The references 
are sketchy and a bit skewed towards 
the European continent. 

The illustrations are numerous and 
generally good, but not outstanding. 
There are some roentgenograms that 
illustrate very well some rare clinical 
problems. However, no small number 
of the roentgenograms are very diffi- 
cult to read and ascertain the message 
that they are conveying. Several of 
the illustrations are not so well 
explained, either in the text or its 
caption. Several times, there are 
figures that do not contribute any- 
thing to the chapter or the trend of 
thought. 

There is an initial brief chapter of 
historical survey, followed by a second 
chapter that presents a concise over- 
view of embryological development 
anatomy of the spine. The third 
chapter presents some concepts and 
ideas about the physiology of posture 
and the biomechanical properties of 
the spine. A good deal of biomechan- 
ieal theory and concept is presented 
here. There is not a good deal of 
integration, however, of a number of 
these concepts into the theoretical or 
clinieal aspects of spinal deformity. 
This chapter does include some impor- 
tant basic information on the mechan- 
ical behavior of the spine, however. 

The fourth chapter discusses infec- 
tions and neoplasms of the spine. The 
section on tuberculosis in this chapter 
provides an excellent, succinct, up-to- 
date, comprehensive review of the 
problem of tuberculosis as it affects 
the spine. The fifth chapter reviews 
deformities following injury, mech- 
anisms and types of injury, and causes 
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of late deformity. The difficult, com- 
plex problem of instability of the 
spine is handled with amazing gravity 
in this caapter. 

The sixth chapter is a resume of 
spinal deformity associated with neu- 
romuscular disorders. This chapter 
presents a nice, capsular, clinical 
summary of the large number of 
conditions that affect the spine. It 
would provide a useful reference for a 
differen-ial diagnosis of unusual mus- 
culoskeletal conditions involving the 
spine. Chapter 7 is a description of 
congenital anomalies of the spine. 
Here, the author provides a thought- 
ful and reasonable, but highly com- 
plex, system for the classification of 
congenital anomalies of the spine. 

The next chapter is devoted to 
metabo_ic and endocrine disorders. 
Here, too, there is an excellent over- 
view, with adequate information and 
roentgenograms for identification of 
some cf the more rarely incurred 
spinal conditions. There is a good 
overview of some of the metabolic 
conditions, with an excellent table 
that summarizes the basic chemical 
changes that can be evaluated in the 
clinieal laboratory studies of the 
serum and urine for differentiating 
anomalies of caleium or phosphorus 


: metabclism or both. There is also a 


useful table that briefly summarizes 
some of the disorders of mucopolysac- 
charide metabolism. 

Ther. comes the inevitable miscella- 
neous and idiopathic chapter. Here, 
the author discusses rheumatoid 
arthritis, ankylosing spondylitis, 
Paget’s disease, osteoarthrosis, spon- 
dylolis-hesis, spinal stenosis, and disk 
protrusions. There is a commendable 
overview of the difficult problem of 
disk protrusion. This chapter is per- 
haps the most striking example of the 
tendercy for a modest bibliography. 

The next chapter in the sequence is 
about scoliosis and adolescent kypho- 
sis. In this chapter, the author 
presents a good deal of data based on 
his own studies and an excellent 
review and exposition in support of 
his theories on the mechanism and 
pathophysiology of scoliosis and ky- 
phosis. Here there is an example of a 
repetition of an illustration. Figure 
1031 cn page 172 is exactly the same 
as Fig 313 on page 27 but for the fact 
that it is rotated 90° counterclockwise 
and printed with a good deal more 
contrest. The captions are similar 
excep. in the second presentation, 
where it is indicated that the spec- 





imen is from a dog. 

The next chapter is an exposition of 
conservative treatment of spinal de- 
formities. This chapter contains two 
additional repeat photographs. One is 
Fig 11.15 on page 189, which is the 
same as Fig 9.9 on page 129, and the 
other is Fig 1120 on page 191, which is 
the same as Fig 1239 on page 226. The 
chapter presents virtually all types of 
nonoperative treatment for spinal 
deformity. Chapter 12 presents oper- 
ations for spinal deformity. This is a 
general resume of the numerous 
procedures that can be done to correct 
spinal deformity. The procedures are 
explained in much detail and there is a 


paucity of information on the indica- , 
tions and considerations involved ig e 


"m 
+ 


selection of procedure and the expec- 4 
tations of the relative value of the 


procedures. 

In summary, then, we have a pleas- 
ant, easy-reading book written by a 
respected surgeon with considerable 
knowledge and expertise about the 
spine. It is quantitatively well illus- 
trated and provides a good initial or 
primary reference for an overview of 
the field. It is enjoyable reading. 

AUGUSTUS A. WurTE III, MD 
New Haven, Conn 


Surgery of the Trachea, by M. I. Perelman, 295 
pp, $5.50, Imported Publications Ine, 1976. 

Adequate techniques for the resec- 
tion and dependable reconstruction of 
the trachea have only been developed 
in the last 15 years. The relative rarity 
of tracheal lesions, despite the rela- 
tively massive explosion of postintu- 
bation lesions, has allowed only a few 
individuals and a few centers to 
develop any significant experience in 
depth. Professor Mikhail Perelman, 
chief of the department of thoracic 
surgery at the Institute of Clinical 
and Experimental Surgery of the 
USSR in Moscow, has long had an 
interest in tracheal surgery, as well as 
surgery of the bronchi. Surgery of the 
Trachea is. based on his own clinical 
experience and his scholarly interest 
in the subject over many years. The 
book is revised from a 1972 Russian 


edition. At that time, Professor Perel- * 


man had surgically treated 83 patients 
with a variety of tracheal lesions. Of 
these cases, 19 were sleeve resections 
and 19 were carinal resections. 

The author devotes the first half of 
the book to the anatomy, physiology, 
and diseases of the trachea. The latter 
include developmental anomalies, in- 
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juries, inflammatory diseases, tumors, 

stenosis, end tracheoesophageal fistu- 

las The s2ction on anatomy could be 

more closely correlated with surgical 

needs. The material, however, is thor- 

Li ough in tke light of information then 

available. He deals ably with the 

preoglem of congenital anomalies 

— abeat whieh the entire world's experi- 

enee and Encwledge is highly limited. 

There is a zood chapter on trauma, but 

I thought that the complexities that 

result when there are severe asso- 

ciated laryngeal injuries are not 

examined sufficiently. I point out 

these miner defects from my point of 

à view, but wish to emphasize that the 

ex»ositior of materia! is clear and the 

EL © maim points are very well delineated. 

a is interesting to compare the rela- 

tive paucity of postintubation stenosis 

in =ussiar experience when compared 

with that in North America and 

western Europe. 

™he second half of the book is a 

careful description of the operative 

management of tracheal lesions. 

There is a chapter on general princi- 

ples of operation and anesthesia and 

one on tracheostomy. I heartily 

approve of this emphasis on the basics 

of this much-minimized procedure. 

Pe-»lman then describes the surgical 

tec-niques used in window resection 

4 of ne trachea, sleeve resection, and in 

operations on the carina. Professor 

Perelman usually approaches lesions 

of the upoer trachea anteriorly and 

those of tke lower trachea and earina 

trarsthoracically, much zs we do in 

the United States. The adjunctive 

teemique of laryngeal release is not 

diseussed; obviously, its use would be 

severely limited with the face-down 

position he favors for the lower 

trachea. Perelman’s shunt respiration 

system consists of introduction of an 

anesthesia tube through a tracheot- 

omy or bronchotomy distal to the 

poist of resection. He finds pulmo- 

nary bypass unnecessary in most 

tracneal surgery and hazardous in the 

mor2 complex cases. He has no brief 

* for :he us» cf cylindrical prostheses, 

bel:eving that their use is contraindi- 

cated by experience tc date. He 

. presents his own very interesting 

* approach :o the closure of broncho- 

€ pleural fistula after pneumonectomy. 

Thi is through a median sternotomy 

or -irougk the opposite hemithorax. 

In both stuations, a clean field is 

4 obtained for redivision of the prox- 
imal bronchus at the tracheal level. 

Ferelman’s clinical experience in 
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tracheal resection has increased con- 
siderably since these 1972 figures. The 
basic in"ormation and prineiples in 
the boox, however, are completely 
sound end deserve carefu study. 
Presentetion of long-term results in 
the operated patients in all categories 
would also have strengthened the 
volume. In many places, the English 
translation is very weak, slightly 
obscure, ani betrays the lack of idio- 
matic knowledge of the translator. 
However, the book is a most valuable 
one in chat it allows the English- 
reading surgeon to become familiar 
with Perelman's excellent work in the 
field of tracheal surgery. There are 
many clear. if not artistic, lime draw- 
ings. The color photographs. vary in 
clarity. There is an excellent bibliog- 
raphy cf international references, 
with a heavy concentration also on 
Soviet references. The latter were 
previously unknown to me. Surgery of 
the Trachea is the first full-length 
book on this topic to my knowledge 
and is an excellent reference for 
surgeons interested in this area. 
HERMES C. GRELO, MD 
Boston 


Textbook of Surgery, ed 5, by Hardy, 2,354 pp, 
1,738 illus, 538.50, JB Lippincott Co, 1377. 


This textbook is a monumental , 


achievement by a distinguished 
surgeon acting as editor, commenta- 
tor, and, in a very important fashion, 
contributor. The roster of contributors 
reads like £ "who's who” of surgical 
practice ard clinical investigation. 
Since the authors are eminent leaders 
in surgery today, this reviewer ex- 
pected tne content of the material 
from eac tə reflect his stature, expe- 
rience, and past contributions to the 
art and science of surgery; this the 
book does, end very well. 

Dr Hardy’s concept of the “problem 
approach,” rather then the time- 
perpetuated history-anatomy-embry- 
ology-and-se-on approach, is a new 
departure fer a textbook. It presents a 
challenge tc both the editor and the 
participants. In the Rhoads fifth 
edition, -he challenge has been met 
successfully The reviewer was favor- 
ably impressed by the uniformity in 
format ef illustrative and tabular 
material frem article to artele; the 
design o^ al the tables and illustra- 
tions is Gear, consistent, and reduced 
to the essentials pertinent to the 
text. 

Inasmuch as many physicians were 
necessary to assemble the bread base 


of this text, no single reviewer can 
review critically the entire text; I 
believed I could only evaluate the 
sections in which I have had experi- 
ence. Part 1 of the book, "General 
Support of the Patient," begins with 
an often-repeated quotation from 
Lord Moynihan and continues with a 
philosophy of surgical care and pa- 
tient-doctor relationship that estab- 
lishes standards all practicing physi- 
cians must consider ideals to be 
sought. . l : 

Meguid’s and Egdahl's “Neuroendo- 
erine Response to Operation” is the 
most concise and clear essay on the 
subject, truly up to the moment. The 
interrelations of insulin and glucogon 
in normal homeostasis and alterations 
in trauma should be required reading 
for all students (and professors who 
never learned or have forgotten). The 
concluding sections are brief but 
concise statements about the response 
of individual hormonal systems to 
trauma. 

"Fluid and Electrolyte Manage- 
ment in Surgical Patients,” by Moore, 
is presented as a précis of normal 
regulatory mechanisms, followed by 
21 clinical syndromes, their recogni- 
tion, and correction. If every prac- 
ticing physician were to master these 
41 pages (and he could if he tried), the 
quality of preoperative and postopera- 
tive care would rise by leaps and 
bounds. Moore holds elosely to the 
editor’s mandate by presenting the 21 
syndromes as problems with a solution 
to each. 

"Oligemie Shock” (the reviewer has 
had extensive experience with this 
problem), put together by Baue, very 
clearly describes, step by step, the 
mechanism operative from adequate 
compensation to progressive decom- 
pensation and the sequence of effects 
on various organ systems. Space does 
not permit specific comments on the 
other excellent sections, such as Mans- 
berger’s “Acute Renal Failure” and 
Peters’ “Routine Respiratory Care 
and Support, and Acute Respiratory 
Insufficiency.” 

Part 6, “The Endocrine System,” 
is excellent. The two pages devoted to 
“Multiple Endocrine Adenopathy,” by 
Welbourn, put in an intelligible cap- 
sule all the practical, established facts. 
One might wish for a bit more discus- 
sion of "APUD" cells. The editor 
presents the section of Cushing's 
syndrome, a clinical field where he has 
been long considered expert; the 
section reflects his experience. A 
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d POETE UY 
reviewer always is partial to a publica- 
tion with which he is in complete 
agreement, and that is Nelson's "Thy- 
rotoxicosis." Crile's "Thyroiditis" does 
not mention autoimmune mechanisms 
and the possible use of corticosteroids, 
and is the single instance I found in 
the book of the interjection of person- 
al experience (and thus opinion) with- 
out numerical documentation. 


. "The Stomach and Duodenum,” 


“The Liver, Extrahepatic Biliary Sys- 


. tem, Pancreas and Spleen,” and "The 


| — . Small Bowel, Colon, Rectum and 


Anus" are excellent. It would be a 


—" . . waste of good space if I were to even 


m x try to document the merits of these 
. .. Sections where I feel reasonably at 


home, but what less would you expect 


from D. Warren, Longmire, Park, 
Sandblom, Morgenstern, Tompkins, 
Glenn, Dunphy, K. Warren, Jordan, 
Welch, Leffall, Altemeier, and oth- 
ers? 

The fifth edition of Rhoads’ Text- 


book of Surgery is probably not a basic 


text for the medical student embark- 


ing on his first clinical experience in 


A | Surgery; it is a must for the house 


officer and senior surgeon. It is as 


though Hardy had skimmed the cream 


from the old Lewis System of Surgery, 


E. cajeled the surgical leaders of today to 


J . surgery. 


i P update it, and then acceded to Lippin- 
.  . eott's urgings to print it. A single 


reservation I have is the light weight 
of the paper, which makes the text 
fragile for heavy usage and permits 
print from obverse side to show 
through, a detraction from the fun of 
reading the book. 

_ There is no question in my mind but 
that the text must be available to all 
interested, in the tiniest fashion, in 
the artful and skillful practice of 


MARK A. Hayes, MD 
New Haven, Conn 


M . The Treatment of Venous Disorders, edited by 


John T. Hobbs, 438 pp, 278 illus, $21, JB Lippin. 


cott. Co, 1977. 
To create this unusual book, 30 


authors from 12 countries submitted 


27 chapters on venous diseases, pri- 


— . marily of the lower extremity. The 
~ title mentions treatment, but some 
. . Sections are devoted appropriately to 


etiology, anatomy, and diagnosis. As 


^. — one would expect, an arrangement 


involving contributions from a variety 
of authors causes overlap in subject 
matter. But, as done here, it is by no 
means objectionable and this is what 
makes the book unusual. The reader 
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knowing that the attitudes and prac- 
tices of different countries really 
address themselves to similar patho- 
logic concepts. For instance, although 
the various tests for venous incompe- 
tence of the lower extremity are 
performed differently by different 
persons, they all simply attempt to 
give numerical expression to the 
Perthes test for competence of the 
“venous heart.” Many more varied 
assessments of blood pressure and 
flow have been developed than I 
had been aware of. Venography 
techniques, however, have become 
well standardized. The descriptions 
are informative and helpful. Paren- 
thetically, however, it is to be regret- 
ted that too little space is given to 
discussing the practical use of the 
tests for clinical problems. 

Attitudes toward the choice be- 
tween sclerotherapy and surgical 
elimination of varicose veins vary 
between regions and depend, to some 
extent, on the ambience, such as the 
availability or nonavailability, of hos- 
pital beds and, perhaps, financial 
considerations. The editor, Dr Hobbs, 
uses a combination of both methods, 
stripping above the knee and injec- 
tions below, a practice based on an 
extensive randomized survey he made 


‘of the two methods. It is of interest 


that multiple incisions to remove 
clumps of varices have been largely 
abandoned, except where perforating 
veins underly them. The latest infor- 
mation on the state of venous system 
reconstruction is made available. 
Here, it seems that an associated 
arteriovenous anastomosis makes for 
greater confidence for venous graft or 
bypass patency. The patients reported 
on are still very few in number, 
however, probably because of the 
strictness of the pathologic criteria 
that permit operation. 

It is a scholarly, totally nonprovin- 
cial, book. The excellent index pre- 
vents the reader from becoming lost 
in the welter of important informa- 
tion contained in the disparate chap- 
ters. The translations are first-class. 
We surgeons, before approaching this 
volume, should put aside the attitude, 
“The way I treat varicose veins has 
worked well enough for me.” I 
guarantee that whoever does this will 
be greatly stimulated and it is quite 
possible that his/her patients will do 
even better than they do now. 

RICHARD WARREN, MD 
Boston 
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comments, and ciscussants are 


the prefix. 
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Aaromson IA, Eckstein HB: Role of silastie pros- 
thesis in management of gastroschisis, 297 


(M7) 

Abbott WM: Tuberculous infection in vascular 
prosthesis (letter) 539 (Ap) 

Abbett WM: Discussion, 1362 (Nc) 

Abcerian H see Eftaiha M 

Abrams JS: Endoscopy (Book Review) 541 (Ap) 

Acinapura AJ see Culliford AT 

Adekunle OO see Kalejaiye EO 

Adson MA, Fulton RE: Ileal stoma and portal 
hypertension, 501 (Ap) 

Adsen MA: Discussion, 448. 504, 530 (Ap) 

Adsen MA see Akwari OE; Okike N 

Akwari OE, van Heerden JA, Adson MA, Bag- 

€ genstoss AH: Radical pancreatoduodenectomy 

fo" cancer of papilla of Vater, 451 (Ap) 

bano W see Yonemoto RH 

Albrght JA: Hand (Book Review) 1506 (De) 

Alden JF: Gastrie and jejunoileal bypass, 799 
(Jz) 

Alden JF: Discussion, 806 (Jy) 

Aldrete JS, Herrera LO: Internal retrovesical her- 
nia producing intestinal obstruction, 853 (Jy) 

Aldrete JS see Stephenson LW 

Alexander JL see Lou MA 

Ali M see Fayemi AO 

Alles TR: Discussion, 1374 (No) 

Allen TR see Mulherin JL Jr 

Allyn PA see Bartlett RH 

Alpert J see O'Donnell JA 

Amundsen DG see Gee W 

Andersen CA see Collins GJ Jr 

Ancerson CB see Holtmann B 

Ancerson MJ Sr see Okike N 

Appel M: Discussion, 530 (Ap) 

Appleby D see McClendon JE 

Ariyan S: Cryosurgical Advances in Dermatology 
and Tumors of Head and Neck (Book Review) 
1506 (De) 

Ariyan S: Simple stereotactic method to isolate 
aad remove foreign bodies, 857 (Jy) 

Aroas MS: Symposium on Corrective Rhino- 
piasty (Boek Review) 347 (Mr) 

Asada S see Kimura K 

Ashbaugh DG, Lung JA: Benefits of intensive 
community surgical audit pregram, 389 (Ap) 

Astibaugh DG: Discussion, 390 (Ap) 

Athanasoulis CA see Scheflan M 

Attar S: Discussion, 1487 (De) 

Aubrey DA see Edwards JL 

Aust JB see Brightwell NL: Mcinnis WD; Pridgen 
JE Jr 

Austen WG see Moore FD 

Austin E see Morgenstern L 


Babson WG Jr see Moore FD 

Baegenstoss AH see Akwari OE 

Baker MS see Scribner RG 

Baker WH: Discussion, 1428 (De) 

Baker WH see Barnes RW; Moran JM 

Balu V see Gage AA 

Banich F: Discussion, 536 (Ap) 

Banks WL Jr see Brown PW 

Bannett AD: Discussion, 1379 (No) 

Barbour GL see Burnett HF 

Barclay WR: Newly appointed editor, 15 (Ja) 

Bardawil WA see Lynch HT 

Barker WF see Machleder HI 

Barner HB, Codd JE, Mudd JG, Kaiser GC, Tyras 
DH, Laks H. Willman VL: Nonsyphilitie coro- 
mary ostial stenosis, 1462 (De) 

Barner HB: Discussion, 1466 (De) 

Barner HB see Tyras DH 
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Barnes RW, Baker WH, Shanik G, Maixner W, 
Hayes AC, Lim R, Clarke W: Value c concomi- 
tant sympathectomy in aortoiliac -econstruc- 
tion, 1325 (No: 

Barnes RW: D's-ussion, 1330, 1350 (Ne) 

Barnhorst DA see Pritchard DA 

Barrett BM Jr, Millard DR Jr, Riley WB Jr: 
Treatmeat of full-thickness abdominal and 
chest wall læses with split-thickness skin 
grafting 217 Fe) 

Bartizal J, Slosberg PA: Alternative to hemor- 
rhoidectemy, 334 (Ap) j 
Bartlett RH, Allyn PA, Medley T, Wetmore N: 
Nutritional therapy based on posi ive caloric 

balance n burn patients, 974 (Au) 

Batra SK see Gruenberg JC 

Baue AE: New address for Archives «f Surgery, 
363 (Ap) 

Baue AE: Tribute to Richard Warrer 16 (Ja) 

Baue AE see Osias MB 

Baum V see Freed JS 

Baumgartmer WA see Reitz BA 

Beahrs OH: Discussion, 372, 383 (Ap. 

Beahrs OH see Purnell DC 

Beal JM see Kezlowski JM 

Beckenbaugh RD: New concepts in 2tthroplasty 
of hand and wrist, 1094 (Se) 

Bendixen HH: Intensive Care (Book “eview) 229 
(Fe) 

Benjamin SP see Hertzer NR 

Bergan JJ: Discussion, 1402 (No) 

Bergan J. see Davis RP 

Berger M, Smith E, Holm HH, Mescatello V: 
Utility of ultrasound in differenti! diagnosis 
of acute cholecystitis, 273 (Mr) 


Bergqvist D, Efsing HO, Hallbóók T: "hermogra- . 


phy, 606 (My: 

Berk JL: If yer don't know, 17 (Ja) 

Berkowitz HD: Discussion, 1315, 1387 (No) 

Berlatzky Y see Freund H 

Bernhard VM: Lower extremity @evator for 
venous and lymphatic stasis, 663 (Ly) 

Bernhard VM: Discussion, 1409 (No) 

Beven EG see Hertzer NR 

Bhayana JN see Gage AA 

Birnbaum WB see Poleynard GD 

Bismuth H see Diaz A 

Black JT see Gordon SL 

Blackstone EH see Stephenson LW 

Blackstone M see Paloyan D 

Blaisdell FW: Discussion, 425, 442, 456 (Ap) 

Blaisdell FW see Lewis FR Jr 

Blanco-Benavides R: Simple mocification of 
Childs ntestinal plication method 86 (Ja) 

Block GE see DeCosse JJ 

Block MA: Discussion, 372, 379, 449 Ap) 

Block MA see Grodsinsky C 

Bloemendal LC see Treiman RL 

Blumoff RL see Mandel SR 

Boerth R see Lawson JD 

Bojrab MJ, Nafe LA: What’s new n head and 
neck surgery of dog, 1013 (Au) 

Boley SJ see Xleinhaus S 

Bombeck CT see Lescher TJ 

Bonica JJ: Basic principles in manzzing chronic 
pain, 783 (Je) 

Bonica JJ: Introduction to symposuzim on pain, 
749 (Je) 

Bonica JJ: Neurophysiologic ane pathologic 
aspects of acute and chronic pain. 750 (Je) 

Bonica JJ, gwest ed: Symposium ən pain, 749 
(Je), 861 (Jy) 

Bonica JJ see Murphy TM; Pflug AE 

Borge J: Operative cholangiograph: , 340 (Mr) 

Borner JW see Kamegashira M 

Botsford TW: Richter hernia in saeral foramen, 
304 (Mr) 


ll articles and letters. Full citation is 
iewers of books, authors of editorial 


Bouwman D see Sugawa C 

Bower RJ, Kiesewetter WB: Mediastinal masses 
in infants and children, 1003 (Au) 

Boyden AM: Discussion, 510, 533 (Ap) 

Bradbrook RA see Strang GI 

Braitman HE see Dart DH Jr 

Brantigan CO see Van Stiegmann G 

Braun EV see Fayemi AO 

Brener BJ see O’Donnell JA 

Brief DK see O’Donnell JA 

Brighton JA see Pierce WS 

Brightwell NL, McFee AS, Aust JB: Bowel ob- 
struction and long tube stent, 505 (Ap) 

Brodman RF, Sarg M, Veith FJ, Spaet T: Dextran 
40-induced coagulopathy confused with von 
Willebrand disease, 321 (Mr) 

Brody GS, Mackby LF: Rapid application of skin 
grafts, 855 (Jy) 

Brown C see Hurley MJ 

Brown L, Sanchez F, Mannix H Jr: Idiopathic 
rupture of iliac vein, 95 (Ja) 

Brown PW, Witorsch RJ, Banks WL Jr, Law- 
rence W Jr: Freezing and storage of breast 
cancer tissue for estrogen receptor protein 
assay, 183 (Fe) 

Brown WH see Scribner RG 

Browner BD see Shah DM 

Browse NL see O’Donnell TF Jr 

Brun D see Laufer N 

Bryan RS: Total replacement of elbow joint, 1092 
(Se) 

Buch WS see Mehigan JT 

Bülow S, Kronborg O, Lund-Kristensen J: Reap- 
praisal of surgery for suppurative cholecystitis, 
282 (Mr) 

Burdon JGW, Morris PJ, Hunt P, Watts JM: Trial 
of cephalothin sodium in colon surgery to 
prevent wound infection, 1169 (Oc) 

Burg FD see Chase RA 

Burgess EM: Disarticulation of knee, 1250 (Oc) 

Burnand KG see O'Donnell TF Jr 

Burnett HF, Thompson BW, Barbour GL: Para- 
thyroid autotransplantation, 373 (Ap) 

Burnett HF see Campbell GS 

Burrington JD: Surgical repair of ruptured spleen 
in children, 417 (Ap) 

Burton DS, Schurman DJ: Salvage of infected 
total joint replacements, 574 (My) 

Bush HL Jr, LoGerfo FW, Weisel RD, Mannick 
JA, Hechtman HB: Assessment of myocardial 
performance and optimal loading during elec- 
tive abdominal aortic aneurysm resection, 1301 
(No) 

Bush HL Jr: Discussion, 1306 (No) 

Busuttil RW, Foglia RP, Longmire WP Jr: Treat- 
ment of carcinoma of sigmoid colon and upper 
rectum, 920 (Au) 

Byars EF, Hopkins GR, Tarnay TJ: Effectiveness 
of elastic stocking compression, 335 (Mr), 
correction, 654 (My) 


C 


Cabal E see Garvin PJ 

Caldwell MD see Nichoalds GE 

Callow AD: Discussion, 1428 (De) 

Campbell GS, Burnett HF, Ransom JM, Williams 
GD: Treatment of corrosive burns of esopha- 
gus, 495 (Ap) 

Campbell GS: Discussion, 500 (Ap) 

Camprodon R, Solsona J, Guerrero JA, Mendo- 
za CG, Segura J, Fabregat JM: Intrahepatic 
vascular division in pig, 38 (Ja) 

Carbone PP see Sooriyaarachchi GS 

Carlon GC, Dickinson PCT, Goldiner PL, Turn- 
bull AD, Howland WS: Serratia marcescens 
pneumonia, 1220 (Oc) 
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Carlson RE, Ehrenfeld WK, Stoney RJ, Wylie EJ: 
Innominate artery endarterectomy, 1389 (No) 

Carson SN, Poticha SM, Shields TW: Carcinoma 
obstructing left side of colon, 523 (Ap) 

Cerilli J, Evans WE, Vaccaro PS: Successful 
simultaneous renal transplantation and ab- 
dominal aortic aneurysmectomy, 1218 (Oc) 

Chang FC, Farha GJ: Inguinal herniorrhaphy 
under local anesthesia, 1069 (Se) 

Chao EYS: Role of biomechanics in total joint 
replacement surgery, 1110 (Se) 

Chapman CR: Psychological aspects of pain 
patient treatment, 767 (Je) 

Charuzi | see Freund H 

Chase RA, Burg FD: Reexamination/recertifica- 
tion, 19 (Ja) 

Chaudry IH see Osias MB 

Chitwood WR Jr: John and William Hunter on 
aneurysms, 829 (Jy) 

Chodak GW, Plaut ME: Use of systemic antibiot- 
ies for prophylaxis in surgery, 326 (Mr) 

Chopra PS, Rowe GG, Young WP, Loring LL, 
Hamann RC, Kahn DR: Carpentier ring annu- 
loplasty in severe noncalcific mitral insuffi- 

. eiency, 1469 (De) 

Chopra PS: Discussion, 1471 (De) 

Chretien PB see Parker GA 

Chu W, Strawitz JG: Parapharyngeal growth of 
parotid tumors, 709 (Je) 

Chung R: Duodenal stump closure (letter) 99 
(Ja) 

Clarke W see Barnes RW 

Claudon DB see McClendon JE 

Clemenson G see O'Donnell TF Jr 

Cobboid RSC see Johnston KW 

Codd JE see Barner HB; Garvin PJ; Peterson 
Bal--. 

Cofield RH: Status of total shoulder arthroplasty, 
1088 (Se) 

Cohen IT, Higgins GR, Powars DR, Hays DM: 
Staging laparotomy for Hodgkin's disease in 
children, 948 (Au) 

Cohen JL see Treiman RL 

Cohen RD see Jona JZ 

Cohn LH: Prosthetic valve endocarditis by oppor- 
tunistic pathogens (editorial comment) 153 
(Fe) 

Cohn LH see Weglicki WB 

Collins EJ Jr: Clinical Orthopaedic Examination 
(Book Review) 1146 (Se) 

Collins GJ Jr, Rich NM, Scialla S, Andersen CA, 
McDonald PT: Coagulation abnormalities in 
patients with arterial, venous, and combined 
arterial and venous thromboses, 1347 (No) 

Collins GJ Jr: Discussion, 1351 (No) 

Collins JJ Jr: Myocardial Revascularization 

. (Book Review) 540 (Ap) 

Colton T see Moore FD 

Condon RE see Nichols RL 

Connolly JE: View of International Cardiovas- 
cular Society on its Silver Anniversary, 1281 
(No) 

Connolly JE: Discussion, 1315, 1321, 1363 (No) 

Connolly JE see Kwaan JHM 

Conroy RM see Juler GL 

Cooiey DA see Norman JC 

Corman ML: Rubber band ligation of hemor- 
rhoids, 1257 (Oc) 

Corson JD, Menzoian JO, LoGerfo FW: Reversal 
of vertebral artery blood flow demonstrated by 
Doppler ultrasound, 715 (Je) 

Corson JD see LoGerfo FW 

Cortez A, Zito J, Lucas CE, Gerrick SJ: Mecha- 
nism of inappropriate polyuria in septic 
patients, 471 (Ap) 

Cosimi AB see Reilly JJ 

Cossman D see Rosenthal D 

Couch N: Polyurethane foam (Bentley) micro- 
pore blood transfusion filter (editorial com- 
ment) 225 (Fe), (letter) 1020 (Au) 

Couch NP see Weglicki WB 

Courbier R, Jausseran JM, Reggi M: Detecting 
^ adl of direct arterial surgery, 1115 
(Se) 

Covey TH Jr see Margraf HW 
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Cranley JJ Jr: Discussion, 1351 (No) 

Crenshaw CA see Webber CE Jr 

Crichlow RW see Piehler JM 

Crispen R see El-Domeiri AA 

Critselis AN, Papaioannou AN: Serosal patch vs 
duoden»jejunostomy in duodenal stump closure 
(letter) 670 (My) 

Cuddihee RE see Peterson GJ 

Culliford AT, Ginsberg GG, Lefleur RS, Acina- 
pura AJ: Spontaneous mediastinal hemorrhage 
associated with renovascular hypertension, 
1500 (De) 


D 


Dale WA see Mulherin JL Jr 

Dart CH Jr, Braitman HE: Popliteal artery injury 
following fracture or dislocation at knee, 969 
(Au) 

Das Gupta TK see El-Domeiri AA 

Davis RP. Neiman HL, Yao JST, Bergan JJ: 
Ultrasound sean in diagnosis of peripheral 
aneurysms, 55 (Ja) 

Davisson L: Brief Textbook of Surgery (Book 
Review) 1505 (De) 

Dean RH: Discussion, 1316 (No) 

Dean RH see Lawson JD 

Deckinga BG see Shirazi SS 

DeCosse JJ: Adjuvant chemotherapy, 120 (Fe) 

DeCosse JJ: Solitary thyroid nodules (editorial 
comment) 61 (Ja) 

DeCosse JJ, Block GE, Hughes ESR, Quan 
SHQ, Veidenheimer MC: Controversial issues 
in management of carcinoma of rectum, 558 
(My) 

DeCosse JJ see McClendon JE 

deJongh DS see Hurley MJ 

DenBesten L: Discussion, 491 (Ap) 

Dent TL: Discussion, 517, 530 (Ap) 

Dent TL see Kukora JS 

Devanesan J, Pisani A, Sharma P, Kazarian KK, 
Mersheimer WL: Metallic foreign bodies in 
stomach, 664 (My) 


. DeWeese JA: "Spoon bowl" deformity of prox- 


imal femoral bypass vein graft (editorial 
comment) 169 (Fe) 

Dhingra U see Kamegashira M 

Diaz A, Ricco J-B, Franco D, Gigou M, Szekely 
A-M, Bismuth H: Temporary liver transplanta- 
tion in acute liver failure, 74 (Ja), correction, 
216 (Fe) 

Dickinson PCT see Carlon GC 

DiClementi D see Sanders RJ 

Dintzman M see Gelman S 

DiSanto AF see Nichols RL 

Dmochowski JR: Practical Blood Transfusion 
(Book Review) 228 (Fe) 

Dmochowski JR: Tissue Banking for Transplan- 
tation (Book Review) 348 (Mr) 

Doane WA: Discussion, 504 (Ap) 

Doherty C, Pittman JA: Curved-jaw needle holder 
(letter) 98 (Ja) 

Donachy JH see Pierce WS 

Donegan WL see McClendon JE 

Dong E Jr: Artificial Heart (Book Review). 229 
(Fe) 

Dosick S: Discussion, 1370 (No) 

Duke JH Jr, Yar MS: Primary small bowel volvu- 
lus, 685 (Je) 

Dunphy JE: Reappraisal of surgery for suppura- 
tive cholecystitis (editorial comment) 284 
(Mr) 

Dunphy JE: Discussion, 372 (Ap) 

Dutton RE see Shah DM 

Dy V, Nagawaka B, Matsumoto T: Balloon flota- 
tion catheter (letter) 99 (Ja) 


Eckstein HB see Aaronson IA 

Edmonds CH see Norman JC 

Edwards EA: Venous Surgery in Lower Extremi- 
ties (Book Review) 104 (Ja) 

Edwards JL, Aubrey DA: Unusual presentation of 
carcinoma of cecum (letter) 538 (Ap) 








Edwards WH see Mulherin JL Jr 

Edwards WS: Discussion, 1438, 1451, 1459, 1466, 
1486, 1487 (De) 

Effeney DJ, Lim RC, Schecter WP: Transmeta- 

-tarsal amputation, 1366 (No) 

Efsing HO see Bergqvist D 

Eftaiha M, Hambrick E, Abcarian H: Principles of 
management of colorectal foreign bodies, 691 
(Je) 

Egdahl RH see Moore FD 

Ehrenfeld WK: Discussion, 1393 (No) 

Ehrenfeld WK see Carlson RE 

Eiseman B: Surgeons as managers, 551 (M y) 

Eiseman B: Surgery's greatest challenge, 1029 
(Se) 

El-Domeiri AA, Nika B, Hsia W-C, Crispen R, 
Sabet TY, Das Gupta TK: Effectiveness of 
systemic BCG therapy in advanced melanoma, 
251 (Mr) 

Ellenbogen C see Gremillion DH 

Elliott JP Jr: Discussion, 416 (Ap) 

Elliott JP Jr see Szilagyi DE 

Ellis HG: Starch peritonitis (letter) 1148 (Se) 

Ellwood R see Ross ME 

Epstein SE see Hochberg MS 

Espiner HJ see Strang GI ^ 

Evans WE see Cerilli J 

Eyal Z see Freund H 


F 


Fabregat JM see Camprodon R 

Farha GJ see Chang FC x 

Fayemi AO, Ali M, Braun EV, Gilroy F: Poopet 
embolization from Braunwald-Cutter aortic 
valve prosthesis (letter) 538 (Ap) 

Fechner RE: Bleeding from adenoma of liver 
(letter) 100 (Ja) 

Fee HJ Jr, Jones PC, Kadell B, O'Connell TX: 
Radiologie diagnosis of appendicitis, 742 (Te) 

Feigenberg Z see Gelman S 

Feldman PM see Miles JT 

Fieber SS: Reversed jejunal segment interposi- 
tion as feeding gastrostomy (letter) 1148 (Se) 

Figuero D see Juffe A | 

Filtzer HS, Rossi R, Wolfort FG: Experience with 
interposition mesocaval shunt for manage- 
ment of variceal bleeding, 593 (My) 

Finseth F: Microcirculation (Book Review) 1146 
(Se) 

Finseth F: Microvascular Reconstructive Surgery 
(Book Review) 1505 (De) 

Fischer R: Discussion, 425 (Ap) 

Fisher ER see Golinger RC 

Fisher FW see Williams RD 

Fogarty TJ: Discussion, 1480 (De) 

Fogarty TJ see Mehigan JT 

Foglia RP see Busuttil RW 

Fonkalsrud EW: Itinerant academic surgeon, 
1031 (Se) 

Fonkalsrud EW: Principles of Surgery in F'rst 
Six Months of Life (Book Review) 540 (Ap) 
Fonkalsrud EW: Temporary liver transplarta- 
tion in acute liver failure (editorial comment) 

78 (Ja) 

Foran RF see Treiman RL 

Fortner JG, Kallum BO, Kim DK: Surgical 
management of hepatic vein occlusion by 
tumor, 727 (Je) 

Fortner JG, Kim DK, Shiu MH: Limb-preserving 
vascular surgery for malignant tumors of 
lower extremity, 391 (Ap) 

Fortner JG see Papachristou DN 

Foster JH: Discussion, 1314 (No) 

Foster JH see Lawson JD 

Fox LS see Laws HL 

Franco D see Diaz A 

Frank HA: Advances in Pacemaker Technolczy 
(Book Review) 228 (Fe) 

Frank HA see Friedman EW 

Freeark RJ: Discussion, 533, 536 (Ap) 

Freed JS, Baum V: Control of lumbar arterial 
bleeding during aortic aneurysm surgery, 245 
(Mr) 

Freeman JB see Kippen DA 
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Freund H, Berlatzky Y: Small b goomerar 
hernias, 1180 (Qe) 

Freund H, Charuzi |, Granit G, Berlatzky Y, Eyal 
Z Choledochoduodenostemy :n treatment of 
benign biliary tract disease, 1032 (Se) 

Freund H see Laufer N 

Friedman EW, Frank HA, Ponn R: Patency of 
venous grafts ir small veins, -072 (Se) 

Friedman IH see Thaker P 

Fry Wi: Discussion, 1315 (No) 

Fry WJ see Gewertz BL; Starley JC; Turner 
ww 

Fuel'eman RW see Juler GL 

Fujisawa T see Yonemoto RH 

Fulten RE see Adson MA 

Fuawa JM see Norman JC 


Futagawa S see Sugiura M 
G 


Gage AA, Bhayana JN, Balu V, Hook N: Assess- 
ment of cardiac risk in surgical patients, 1488 
(Be) 

Gage AA: Discussion, 1492 (De) 

WB see Smalley JJ 

Garca OP see Weglicki WB 

Garces R see Swelstad J 

Gar--a L see Stillman RM 

Garvn PJ, Codd JE, Newten WT, Willman VL: 
Perfusate composition in renal preservation, 67 
(Jad 

Garvin PJ, Sawyerr O, Cabal E. Kaminski DL, 
Codd JE: Malabsorption and abdominal pain 
secondary to celiac artery entrapment, 655 
(M7) 

Garze VG see Khan TA 

Gasper MR: Discussion, 504 (Ap) 

Gates CC: Information and diseussion program 
for women after mastectomy (editorial com- 
meat) 281 (Mr) 

Gecicer R see Gremillion DH 

Gee'W, Oller DW, Amundsen DG, Goodreau JJ: 
Asymptomatic carotid bruit ard ocular pneu- 
mo»iethysmography, 1381 (No) 

Gee W- Discussion, 1388 (No) 

Geha AS: Adenocarcinoma in columnar-lined 
(Barrett) esephagus (editerial eomment) 1000 
(Aub 

Gelber R, Kiat K, Khaneja S, O'Malley G, Still- 
man RM, Sawyer PN: Repair of extracranial 
carotid artery aneurysms, 91 (Ja) 

Gelman S, Feigenberg Z, Dintzman M, Levy E: 
Electroenteregraphy after cholecystectomy, 
580 (My) 

Gerrick SJ see Cortez A 

Gewertz BL, Stanley JC, Fry WJ: Renal artery 
dissections, 409 (Ap) 

Gewertz BL: Discussion, 414 (Ap) 

Gigow M see Diaz A 

Gilroy F see Fayemi AO 

Ginsberg GG see Culliford AT 

Giuliano AE see Lim RC Jr 

Giustra PE see Root JA 

Glanges E see Webber CE Jr 

Glazie- WB, Silen W: Acute potassium deficit, 
1165 (Oc) 

Glickiich M see Jona JZ 

Glover JL: Discussion, 491 (Ap) 

Glover JL see Radigan LR 

Goldimer PL see Carlon GC 

Goldstone J: Discussion, 1376, 1408 (No) 

Goldwyn RM: Ereast Reconstruction Following 
Mastectomy fer Carcinoma (Book Review) 1505 
(De: 

Goldwyn RM: Centennial Conference on Laryn- 
geal €ancer (Book Review) 104 (Ja) 

Goldwyn RM: Early Breast Cancer (Book 
Rewiew) 228 (Fel 

Goldwyn RM: Malignant Melanoma (Book Re- 
view? 229 (Fe) 

Goldwrn RM: Manual on Control of Infection in 
Surreal Patients (Book Review) 347 (Mr) 

Goldwyn RM: Symposium on Basic Science in 
Plastic Surgery (Book Review) 540 (Ap) 

Goldwyn RM: Treatment of full-thickness ab- 
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Goldwyn RM—( ontinued 
dominal and shest wall losses withssplit-thick- 
ness skn grafting (editorial comment) 219 
(Fe) 

Goldwyn RM: Ultrastructure of Coll.gen (Book 
Review) 102 Ga) 

Goldwyn RM, Fueckert F: Value of healing by 
secondary imrention for sizeable defects of 
face, 285 (Mr. 

Golinger RC, Gregorio RM, Fisher =R: Tumor 
cells in venous blood draining mammary carci- 
nomas, 707 «J«) 

Goodale FL J- see Kamegashira M; Mauer HG 

Goodreau JJ see Gee W 

Gorden M see Bans SS 

Gordon SL, Graham WP Ill, Black JT Miller SH: 
Accessory nerve function after sv-gieal pro- 
cedures m posterior triangle, 264 (Er) 

Grace RR. Mat&ox KL: Anterior spmal artery 
syndrome follewing abdominal aortec aneurys- 
mectomy, 813 (Jy) 

Graham WP Il! see Gordon SL 

Granit G see Freund H 

Granstein 3 see Urist MR 
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postoperatively in obstruetive jammdice [Robin- 
son] 1137 (Se) 

Consultants 

guest reviewers, 101 (Ja) 

Contraceptives, Oral 

bleeding frem adenoma of liver (let-er) [Fechner] 
100 (ža) 

mesenteric vascular occlusion assoe ated with use 
of [Leseher] 1231 (Oc) 

Copyricht 

new recuirement for authors, 138% (No) 

Coronary Artery Bypass see Aortocoronary 
Bypass 

Coronary Disease see also Myocardial Revas- 
cularzat.on 

assessment ef cardiac risk in suzzical patients 
[Gage] 1488 (De) 

nonsypailitic coronary ostial sterosis [Barner] 
1462 “Des 

portacaval d-version for severe hypercholesterol- 
emia. measurements of glucose Slerance, insu- 
lin, and ziicagon levels [Wegliezi] 634 (My) 

Corticcids see Adrenal Cortex Hermones 

Corticesteraids see Adrenal Cortex Hormones 

Corticctropin 

gastrocuocenal Crohn disease (letter) [Zagoren] 
101 Ja) 

Cosyn'ropir see Corticotropin 

Coumadin see Warfarin Sodium 

Critica. Care 

if you don t know [Berk] 17 (Ja) 

Crohn Disease see Enteritis, Reaional 

Cross infection 

etiology of eatheter-associated sepsis, correlation 
with thrombogenicity [Stillman] 1497 (De) 

Salmonelle abscess, potential nosecomial hazard 
[GremilEcn] 843 (Jy) 

Crush Syndrome see Kidney Fa^mre, Acute 

Cystosarcoma Phyllodes 

progesterone receptor in [Rao] 62» (My) 


congenital cystic dilation of bile duct associated 
with Laurence-Moon-Biedl-Bardet syndrome 
[Tsuchiya] 82 (Ja) 

epidermoid splenic [Ross] 596 (My) 

iatrogenic choledochal stricture with choledocho- 
pancreatic fistula and pseudocyst [Herrington] 
213 (Fe) 

pancreatic abscess and pseudocyst [Owens] 42 
(Ja) 

pancreatic pseudocysts communicating with 
stomach, demonstration by endoscopic retro- 
grade pancreatography [Sugawa] 1050 (Se) 

pulmonary resections in children, problems and 
precautions [Williams] 481 (Ap) 


Dacron see Polyethylene Terephthalate 
Debridement 


ruptured mycotic aneurysm, complication of 


parenteral drug abuse [Yellin] 981 (Au) 
Decompression see Pressure 
Dextran 40 
coagulopathy induced by, confused with von 
Willebrand disease [Brodman] 321 (Mr) 
Diabetes Mellitus 
proximal radial artery-cephalic vein fistula 
hemodialysis [Toledo-Pereyra] 226 (Fe) 


transmetatarsal amputation  [Effeney] 1366 
(No) 
Diabetic Angiopathies 


improved results with femoropopliteal vein 
grafts for limb salvage [LoGerfo] 567 (My) 

Dialysis 

problem of dialysis interface [Morgan] 239 (Mr) 

Dialysis, Extracorporeal see Hemodialysis 

Dichromatic Absorptiometry 

soft-tissue fluid determination by [Wolberg] 462 
(Ap) 

Diet 

primary small bowel volvulus, cause and manage- 
ment [Duke] 685 (Je) 

Diet Therapy 


nutritional therapy based on positive calorie 


balance in burn patients [Bartlett] 974 (Au) 
Dietary Fats 
total parentera. nutrition using peripheral veins 
in surgical neonates [Ikeda] 1045 (Se) 
Diffusion | 
transmembrane bone morphogenesis across mul- 


tiple-walled diffusion chambers, new evidence _ t 


for diffusible bone morphogenetic property 
[Urist] 612 (My) 

Dilatation, Pathologic 

absence of pancreatic duct dilation in chronie 
pancreatitis, surgical significance [Grodsins- 
ky] 444 (Ap) 

colonoscopic decompression of massive nonob- 
structive cecal dilation [Kukora] 512 (Ap) 

Disarticulation 

of knee, modified technique [Burgess] 1250 (Oe) 

Dislocations 

popliteal artery injury following fracture or 
dislocation at knee, diagnosis and manage- 
ment [Dart] 969 (Au) 

Diverticulitis, Colonic 

isolated small bowel obstruction as presenting 
feature of [Welch] 809 (Jy) 

Diverticulosis, Colonic 

angiography in lower gastrointestinal bleeding 
(letter) [Katzen] 99, (reply) [Lucas] 100 (Ja) 


what’s new in head and neck surgery of [Bojrab] 
1013 (Au) 

Drainage 

postoperative treatment of patients after liver 
resection for trauma, follow-up study [Lim] 429 
(Ap) 

Drug Dependence 

ruptured myeotie aneurysm, complication of 
parenteral drug abuse [Yellin] 981 (Au) 

Duodenal Neoplasms 

Brunner gland adenoma, resection through fibe- 
roptie endoscope [Shirazi] 306 (Mr) 
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Duodenal Ulcer | 

duodenal stump closure (letter) [Herrington] 98, 
(reply) [Chung] 99 (Ja) 

serosal patch vs duodenojejunostomy in duodenal 
stump closure (letter) [Critselis] 670 (My) 

Duodenum 

bacteriology of human biliary tract and [Lou] 965 
(Au) 

Brunner gland adenoma of, resection through 
fiberoptie endoscope [Shirazi] 306 (Mr) 

choledochoduodenostomy in treatment of benign 
biliary tract disease [Freund] 1032 (Se) 

diamond-shaped anastomosis for congenital 
duodenal obstruction [Kimura] 1262 (Oc) 

duodenal stump closure (letter) [Herrington] 98, 
(reply) [Chung] 99 (Ja) 


3 . pancreaticoduodenal artery aneurysm simulating 


carcinoma of head of pancreas [Scheflan] 1201 
(Oc) 

radical pancreatoduodenectomy for cancer of 
papilla of Vater [Akwari] 451 (Ap) 

radieal resection for periampullary carcinomas, 
results in 53 patients [Stephenson] 245 (Mr) 


— reconstruction of duodenal wall defects with use 


of gastric “island” flap [Papachristou] 199 
(Fe) 


. recurrent aortoduodenal fistula [Scribner] 1265 


Oc) 
serosal patch vs duodenojejunostomy in duodenal 
. stump elosure (letter) [Critselis] 670 (My) 
small paraduodenal hernias [Freund] 1180 (Oc) 


Eck Fistula see Portacaval Anastomosis 

Economics, Medical 

can and should ethics of cottage industry survive? 
ethies for young surgeons [Watson] 1111 (Se) 

surgery's greatest challenge [Eiseman] 1029 
(Se) 


. vascular access in university transplant and dial- 


ysis program, results, costs, and manpower 
implications [Mandel] 1375 (No) 
Edema see also Lymphedema 
soft-tissue fluid determination by dichromatic 
absorptiometry [Wolberg] 462 (Ap) 


EDITORIAL COMMENT 


acute potassium defieit, relationship to postoper- 
ative polyuria [Powers] 1168 (Oc) 

adenocareinoma in columnar-lined (Barrett) eso- 
phagus [Geha] 1000 (Au) 


bilateral eatamenial pneumothorax [Ulfelder] 


628 (My) 

bilateral renal artery stenosis causing acute 
oliguric renal failure [Powers] 643 (My) 

bile leakage following percutaneous transhepatic 
cholangiography with Chiba needle [Wright] 
958 (Au) 

choledochoduodenostomy in treatment of benign 
biliary tract disease [Hermann] 1034 (Se) 

disarticulation of knee, modified technique [War- 
ren] 1255 (Oc) 

effectiveness of elastic stocking compression 
[Sigel] 339 (Mr) 

experience with interposition mesocaval shunt 
for management of variceal bleeding [Smith] 
595 (My) 

freezing and storage of breast cancer tissue for 
estrogen receptor protein assay [Osteen] 185 
(Fe) | 

gray-scale ultrasound [Smith] 1138 (Se) 

hepatic trauma [Smith] 161 (Fe) 

information and discussion program for women 
after mastectomy [Gates, Rowbotham] 281 
(Mr) 

ipsilateral blindness, complication of carotid 
endarterectomy [Thompson] 932 (Au) 

malabsorption and abdominal pain secondary to 
celiac artery entrapment [Stanley] 657 (My) 

polyurethane foam (Bentley) micropore blood 
transfusion filter [Couch] 225 (Fe) 

portacaval diversion for severe hypercholesterol- 
emia [Starzl] 636 (My) 

prosthetic valve endocarditis by opportunistic 
pathogens [Cohn] 153 (Fe) 
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EDITORIAL COMMENT—Continued - 

radical resection for periampullary carcinomas 
[Nabseth] 249 (Mr) 

radiologic diagnosis of appendicitis [Wright] 744 
(Je) 

reappraisal of surgery for suppurative cholecys- 
titis [Dunphy] 284 (Mr) 

reversal o^ vertebral artery blood flow demon- 
strated by Doppler ultrasound [Wylie] 719 
(Je) 

role of siastic prosthesis in management of 
gastrosc isis [Schuster] 302 (Mr) 

solitary thyroid nodules [DeCosse] 61 (Ja) 

“spoon bowl” deformity of proximal femoral 
bypass vein graft, cause of late graft failure 
[DeWeese] 169 (Fe) 

temporary liver transplantation in acute liver 
failure [Fonkalsrud] 78 (Ja) 

treatment »f full-thickness abdominal and chest 
wall losses with split-thickness skin grafting 
[Goldwyn] 219 (Fe) 

trial of cephalothin sodium in colon surgery to 
prevent wound infection [Polk] 1173 (Oc) 

use of systemic antibiotics for prophylaxis in 
surgery [Warren] 334 (Mr) 

value of healing by secondary intention for size- 
able defects of face [Robinson] 292 (Mr) 

Efficiency 

reexamination/recertification, measurement of 
professional competence and relation to quali- 
ty of mecical care [Chase] 19 (Ja) 

Elbow Joint 

total replacement of [Bryan] 1092 (Se) 

Electric Stimulation 

for control cf pain [Long] 884 (Jy) 

Electromyography 

accessory nerve function after surgieal pro- 
cedures in posterior triangle [Gordon] 264 
(Mr) 

biofeedback for pain related to muscle tension, 
study of tension headache, back and jaw pain 
[Peck] 889 (Jy) 

Electrophysiology 


: "eleetroenterography after cholecystectomy, role 


of high epidural analgesia [Gelman] 580 (My) 

Elephantiasis see Lymphedema 

Embolism 

carotid embclization presenting as total monoc- 
ular blindress [Rosenthal] 1131 (Se) 

detecting complications of direct arterial 
surgery, rele of intraoperative arteriography 
[Courbier] 1115 (Se) 

paradoxical embolization, case report, review of 
literature [Laughlin] 648 (My) 

peripheral atneroembolism, enigma [Kwaan] 987 
(Au) 

poppet embolization from Braunwald-Cutter aor- 
tic valve prosthesis (letter) [Fayemi] 538 (Ap) 

Emergencies 

reappraisal of surgery for suppurative cholecys- 
titis [Bülow] 282 (Mr) 

Emphysema see also Pulmonary Emphysema 

subdiaphragmatic, pneumoperitoneum compli- 
cating mechanical ventilator therapy [Turner] 
723 (Je) 

Emphysema, Mediastinal see Mediastinal Em- 
physema 

Endarterectomy 

carotid embolization presenting as total monoc- 
ular blindness [Rosenthal] 1131 (Se) 

carotid, ipsilateral blindness, complication of 
[Treiman] €28 (Au) 

detecting ^ camplications of direct arterial 
surgery, role of intraoperative arteriography 
[Courbier] 1115 (Se) 

innominate artery, 16-year experience [Carlson] 
1389 (No) 

peripheral atheroembolism, enigma [K waan] 987 
(Au) 

repair of extracranial carotid artery aneurysms 
[Gelber] 91 :Ja) 

staged intracranial and extracranial revaseulari- 
zation [Moran] 1424 (De) 

ultramicroscopic ulcerations and thrombi of 
carotid bifurcation [Hertzer] 1394 (No) 
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Endocarditis 


prosthetic valve, by opportunistic pathogens 


[Juffe] 151 (Fe) 


Endocarditis, Bacterial see also Aneurysm, 


Mycotic 


prosthetic valve, by opportunistic pathogens 


[Juffe] 151 (Fe) 
Endoscopy 


benign gastrocolic fistula healing with conserva- 


tive management [Strang] 651 (My) 
Brunner gland adenoma of duodenum, resection 


through fiberoptic endoscope [Shirazi] 306 


(Mr) 

colonoscopic decompression of massive nonob- 
structive cecal dilation [Kukora] 512 (Ap) 

endoscopic dilation of gastric anastomotic stric- 
ture [Mauer] 312 (Mr) 

pancreatic fistula, management guided by endos- 
copie retrograde cholangiopancreatography 
[Paloyan] 1139 (Se) 

pancreatic pseudocysts communicating with 
stomach, demonstration by endoscopic retro- 
grade pancreatography [Sugawa] 1050 (Se) 

Enema 

barium, value in diagnosis of acute appendicitis 
[Rajagopalan] 531 (Ap) 

Enteritis 


= 
bypass, or obstructive volvulus? [Sanders] 668 


(My) 

Enteritis, Regional 

gastroduodenal Crohn disease (letter) [Zagoren] 
101 (Ja) 

of small intestine, adenocarcinoma in [Hoffman] 
606 (My) 

Enterocele see Hernia 

Enterococcus 

baeteriology of human biliary tract and duode- 
num [Lou] 965 (Au) 

Epidermal Cyst 

epidermoid splenic cysts [Ross] 596 (My) 

Epinephrine 

pathophysiology of postoperative ileus [Smith] 
203 (Fe) 

Epithelium 

Barrett esophagus [Radigan] 486 (Ap) 

Equipment and Supplies 

new infusion flow stabilizer [Laufer] 53 (Ja) 

Erythromycin 

base serum and fecal levels following oral admin- 
istration, preoperative bowel preparation 
[Nichols] 1493 (De) 

Escherichia coli 

bacteriology of human biliary tract and duode- 
num [Lou] 965 (Au) 

Esophageal Neoplasms 

adenocarcinoma in columnar-lined (Barrett) eso- 
phagus, case report, review of literature 
[Poleynard] 997 (Au) 

Barrett esophagus [Radigan] 486 (Ap) 

ultrasonic blood flow assessment in colon esopha- 
geal bypass procedures [Kurstin] 270 (Mr) 

Esophageal Reflux 

evaluation of posterior gastropexy for gastroeso- 
phageal reflux [Khan] 623 (My) 

Esophageal Sphincter see Esophagogastric 
Junction 

Esophageal Stenosis 

Barrett esophagus [Radigan] 486 (Ap) 

treatment of corrosive burns of esophagus 
[Campbell] 495 (Ap) 

Esophageal Varices 

experience with interposition mesocaval shunt 
for management of variceal bleeding [Filtzer] 
593 (My) 

further evaluation of Sugiura procedure in treat- 
ment of [Sugiura] 1317 (No) 

Esophagitis 

reflux, adenocarcinoma in columnar-lined (Bar- 
rett) esophagus, case report, review of litera- 
ture [Poleynard] 997 (Au) 

Esophagitis, Peptic 

Barrett esophagus [Radigan] 486 (Ap) 

Esophagogastric Junction 

evaluation of posterior gastropexy for gastroeso- 
phageal reflux [Khan] 623 (My) 
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Esephagus — 
Barrett TRacigan] 486 (Ap) 


clemnar-lined (Barrett), adenocarcinoma in, 
ease report, review of literature [Poleynard] 
997 (Au) 

treatment of corrosive burns of [Campbell] 495 
(Ap) 

Estrogens 

receptor protein assay, freezing and storage of 
breast caneer tissue for [Brown] 183 (Fe) 

Ethics, Medical 

of eottage industry, can and should they survive? 
ethics for young surgeons [Watson] 1111 (Se) 

Exercise Test 

assessment of cardiac risk in surgical patients 
[Gage] 1485 (De) 

Extracorporeal Dialysis see Hemodialysis 

Extremities 

errors and artifacts of Doppler flowmeters and 
their solution [Johnsten] 1335 (No) 

lewer extremity elevator for venous and 
lymphatic stasis [Bernhard] 663 (My) 

lewer, limb-preserving vaseular surgery for 
malignant tumors of [Fortner] 391 (Ap) 

morinvasive assessment of peripheral vascular 
system [Ven De Water] 679 (Je) 

grefunda femoris-popliteal artery bypass [Sta- 
bile] 913 (Au) 

realistic expectation for patients having lower 
extremity bypass surgery for limb salvage 
Donnell 1356 (No) 

simple stereotactic method to isolate and remove 
foreign bodies [Ariyan] 857 (Jy) 

Extremities, Artificial see Artificial Limbs 


F 


Face 

valse of healing by secondary intention for size- 
able defects of [Goldwyn] 285 (Mr) 

Factor | see Fibrinogen 

Factor VIII 

ceagrulation abnormalities in patients with 
arterial, venous, and combined arterial and 
venous throm boses |Cellins] 1347 (No) 

Factor IX | 

ceagulation abnormalities in patients with 
arterial, venous, and combined arterial and 
venous thromboses |Cellins 1347 (No) 

Factor X! 


ccagzulation abnormalities n patients with 


arterial, venous, and combined arterial and 
venous thremboses [Cellins 1347 (No) 

Faculty, Medical 

itmerant academic surgeon [Fonkalsrud] 1031 
(Se) 

Feces 


preaperative bowel preparation, erythromycin 
base serum and fecal levels following oral 
administration [Nichols] 1493 (De) 

Feedback 

eleetromyographic biofeedback for pain related 
te muscle tension, study of tension headache, 
back, and jaw pain [Peck] 889 (Jy) 

Femoral Artery 

common, cystie adventitial degeneration of 
| Roth] 210 (Fe) 

Dweron grafting from aorta +o distal profunda 
femoris arteries via obturator foramina [Roys- 
ter] 316 (Mr) 

limb-preserving vascular surgery for malignant 
tumors of lower extremity [Fortner] 391 (Ap) 

profunda femoris-popliteal artery bypass [Sta- 
bie] 918 (Au) 

ulasound scan in diagnosis of peripheral aneu- 
rysms [Davis] 55 (Ja) 

Femoral Vein 

improved results with femoropopliteal vein 
grafts for limb salvage [LoGerfo] 567 (My) 

limb-preserving vascular surgery for malignant 
-umors of lower extremity [Fortner] 391 (Ap) 

proximal, “spoon bowl" deformity of bypass 
zraft, cause of late graft failure [Root] 166 
(Fe) 

realistic expectation for patients having lower 
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Femoral VaR- Continúsd a 
extremity bypass surgery for Einb aus 


[O’Dennel] 1356 (No) | 

Fever 

isolatec histiocytic ivanphath’ of spleen causing 
hypercaleemia and [Kippen] 1233 (Oc) 

Fiberoptics 

Brunner gland adenoma of duodenum, resection 
through fberoptic endoscope [Shirazi] 306 
(Mr) 

Fibrinogen 

coaguletion abnormalities in patients with 
arterial, venous, and combined arterial and 
venous taromboses [Collins] 1347 (No) 

Filtration 

polyurethane foam (Bentley) micropore blood 
transfusion filter, filtration characteristics 
[Hurey] 222 (Fe), (letter) [Wuller] (reply) 
[Couch] 1020 (Au) 

Fistula see also Arteriovenous Fistula 

benign gastrocolic, healing with conservative 

- management [Strang] 651 (My) 

choledochopancreatic, iatrogenic choledochal 
stricture with pseudocyst and [Herrington] 213 
(Fe) 

recurrent aortoduodenal [Scribner 1265 (Oc) 

uteroerteric, due to advanced extrauterine preg- 
nanc” [Pasternak] 669 (My) 

Flowmeters 

Doppler, errers and artifacts of, and their solu- 
tion Johnston] 1335 (No) 

Fluid Balance see Water-Electrolyte Balance 

Follow-up Studies 

postoperative treatment of patients after liver 
resec-ion fer trauma [Lim] 429 LAp) 

Foot 

peripheral ataeroembolism, enigma [Kwaan] 987 
(Au) 

transmetatassal 
(No) 

Foreigr Bodies 

colorectal, principles of management of [Eftaiha] 
691 (Le) 

metallic, in stomach [Devanesan] #64 (My) 

pulmonary aspiration, update [Stewardson] 1192 
(Oc) 

simple stereatactic method to isolase and remove 
[Ariyan] 87 (Jy) 

Fractures 

popliteal artery injury following fracture or 
dislocation at knee, diagnosis anc management 
[Dart] 969 Au) 

Freezing 

and storage of breast cancer tissue for estrogen 
recep.or protein assay, convenient method 
[Brown] 183 (Fe) 

Fungus Diseases see Mycoses 


amputation [Eifeney] 1366 


». 


G 


Gallbladder see also Cholecystectomy 

control of hepatic bleeding with microfibrillar 
collagen [Morgenstern] 941 (Au) 

utility cf u trasound in differentia! diagnosis of 
acute choleeystitis [Berger] 273 (Mr) 

Gallbladder Neoplasms 

primary carc-noma [Piehler] 26 (Ja) 

Galistomes see Cholelithiasis 

Ganglioneursma 

mediastnal masses in infants and children 
[Bower] 1693 (Au) 

Gangrene 

peripheral etheroembolism, enigma [K waan] 987 
(Au) 

Gastric Fistu:a see Gastrostomy 

Gastric Juice see Pepsin 

Gastritis 

erosive, role ef pepsin in species differences in 
[Kamegashira] 193 (Fe) 

Gastroenterostomy 

double tube im gastric surgery [Schanzer] 1260 
(Oc) 

Gastroschisis see Umbilical Hernia 

Gastros-omy 


feeding, reversed jejunal segment interposition 
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as [López] 343 (Mr), (letters) (Herringiod]: 1020 
(Au), [Santiago-Delpin, Fieber] 1148 (Se) 
Genetics, Human see Hereditary Diseases | 
Gloves, Surgical 
starch peritonitis and its prevention [Sternlieb] 
458 (Ap), (letter) [Ellis] (reply) [Mellrath] 1148 | 
(Se) j 
Glucagon 
portacaval diversion for severe hypercholesterol- 3 
emia, measurement of level of [Weglicki] 634 t 
(My) P. 
postoperative treatment of patients after liver - 
resection for trauma, follow-up study [Lim] 43] ^ 
(Ap) "d 
Glucose Tolerance Test 
portacaval diversion for severe hypercholestem 
emia, measurement of [Weglicki] 634 (My) 
Goldwyn, Robert M. m. 
appreciation to assistant chief editor of xs MT 
ARCHIVES [Baue] 16 (Ja) 


Hand I 
new concepts in arthroplasty of wrist and [Beck- - al 
enbaugh] 1094 (Se) é 
Head 
thyroid disease following irradiation for benign ae 7. 
conditions [Swelstad] 380 (Ap) 

what's new in head and neck surgery of dog". 
[Bojrab] 1013 (Au) ets 

Head and Neck Neoplasms 

large branchiogenic cyst in neonate producing — 
upper airway obstruction [Jona] 1205 (Oc) 

Headache 

tension, electromyographie feedback for [Peck] - 
889 (Jy) 

Health Care Team see Patient Care Team 

Health Manpower 

vascular access in university transplant and dial- - 
ysis program, results, costs, and manpower 
implications [Mandel] 1375 (No) 
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Heart Artificial AA 
progress and promise [Pierce] 1430 (De) im 
Heart Catheterization E 


assessment of myocardial performance and opti- — 
mal volume loading during elective abdominal 
aortic aneurysm resection [Bush] 1301 (No) — 

pulmonary artery banding for ventrieular septal. : is 
defect with pulmonary hypertension [Paton] 
1454 (De) J 

Heart Defects, Congenital 

pulmonary artery banding for ventricular sini 
defect with pulmonary hypertension [Paton] " 
1454 (De) 

Heart Disease, Ischemic see Coronary Dis- - a 

Heart Function Tests xa 

assessment of cardiac risk in surgical patients. A 
[Gage] 1488 (De) 

Heart-Lung Bypass see Cardiopulmonary By M 
pass s 

Heart, Mechanical see Cardiopulmonary Bye x 
pass i 

Heart Septal Defects, Ventricular c 

with pulmonary hypertension, pulmonary artery 
banding for [Paton] 1454 (De) ide 

Heart Surgery EU 

Carpentier ring annuloplasty in severe noncal- Er. 
cific mitral insufficiency [Chopra] 1469 (De) — 

diastatic perforation of cecum without distal ‘ 
obstruction, ease report, review of literature — 
[Maemanus] 1227 (Oc) 

intracorporeal (abdominal) left ventricular assist 
device [Norman] 1442 (De) 

Heart Transplantation 

abdominal aortic aneurysmectomy in long-term 
survivors [Reitz] 1057 (Se) 

Heart Valve Prosthesis 

aortic valve replacement in elderly, encouraging 
postoperative clinical and hemodynamic re- 
sults [Hochberg] 1475 (De) 

poppet embolization from Braunwald-Cutter aor- 
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Heart Valve moihaa aan 
tic valve prosthesis (letter) de 538 ap 

: prosthetie valve endocarditis by i AARE 

E pathogens [Juffe] 151 (Fe) 

A Hematuria 

: renal artery dissections [Gewertz] 409 (Ap) 

Hemodialysis 

carpal tunnel syndrome following vascular 
shunts for [Holtmann] 65 (Ja) 

ee problem of dialysis interface [Morgan] 239 (Mr) 
—.— proximal radial artery-cephalic vein fistula for 
[Toledo-Pereyra] 226 (Fe) 

peculiar access in university transplant and dial- 

- ysis program, results, costs, and manpower 

te . implications [Mandel] 1375 (No) 

jum eum 

second look at delayed splenic rupture [Olsen] 422 

(Ap) 

Hemo 


control of hepatic bleeding with microfibrillar 
... collagen [Morgenstern] 941 (Au) 
(o eon of lumbar arterial bleeding during aortic 
Rat uy aneurysm surgery [Freed] 345 (Mr) 
dextran 40-induced coagulopathy confused with 
p^ 2 . von Willebrand disease [Brodman] 321 (Mr) 
_ ileal stoma and portal hypertension, uncommon 

ES 23 Rr site of variceal bleeding [Adson] 501 (Ap) 

management of early postoperative complica- 
. tions of arterial repairs [Mulherin] 1371 (No) 



























| (Ap) | 

ss spontaneous mediastinal, associated with reno- 

- vascular hypertension [Culliford] 1500 (De) 

2 | | surgical repair of ruptured spleen in children, 8 
— Cases [Burrington] 417 (Ap) 

. Hemorrhage, Gastrointestinal 

x z bleeding from adenoma of liver (letter) [Fechner] 
100a) 

inkane gland adenoma of duodenum, resection 

| ix A a ome fiberoptic endoscope [Shirazi] 306 

ee Ceo with interposition mesocaval shunt 

e. m for management of variceal bleeding [Filtzer]: 
. . 593 (My) 

. fu evaluation of Sugiura procedure in treat- 
i ment. of esophageal varices [Sugiura] 1317 

i (No) 

hepatic trauma, pitfalls in management [Mc- 

— [mnis] 157 (Fe) 

e yen angiography in (letter) [Katzen] 99, (reply) 

-. [Lucas] 100 (Ja) 
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eh. Hemorrhoids 
^ pro to hemorrhoidectomy [Bartizal] 534 
x A p) 

rubber band ligation of [Corman] 1257 (Oc) 
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. dme coated with, for lesions of descending 
y» i wwe thoracic : aorta [Wolfe] 1481 (De) 
^ n He 


part , intrahepatic vascular division in pig, 
de ME ‘basis for [Camprodon] 38 (Ja) 
|... postoperative treatment of patients after liver 
— . resection for trauma, follow-up study [Lim] 429 
pdt K - (Ap) 
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surgical treatment of [Stanley] 1291 (No) 
Hyperthermia see Fever 
Hypotensior 
assessment of myocardial performance and 
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Hysterectomy 
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carcinoma of breast, effects of adrenalectomy 
[Yonemoto] 991 (Au) 
Immunotherapy 
effectiveness of systemic BCG therapy in 
advanced melanoma [El-Domeiri] 257 (Mr) 
Infant, Newborn 
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estrogen receptor protein assay, convenient = 

method [Brown] 183 (Fe) Boy ees 
renal, perfusate composition in [Garvin] 67 (Ja 
Toes Mort 
peripheral atheroembolism, enigma [Kwaan] 987 

(Au) 2 E d$ eh 
Transplantation see also Tissue Prese on - 


patency of venous grafts in small veins, influence puo 
of aspirin and warfarin sodium [Friedman] 
1072 (Se) T. or i TE 
temporary liver, in acute liver failure [Diaz] 74 ci M 
(Ja), correction, 216 (Fe) coat 
Transplantation, Autologous BE 
parathyroid autotransplantation [Burnett] 373 — 
(Ap) Duet 
Trauma see Wounds and Injuries E 
Trigeminal Neuralgia "E c 
neurosurgical control of chronic pain [Loeser] ais 
(Jy) Dye 
Tube Feeding see Gastrostomy . 
Tuberculosis : 
onset after intestinal bypass surgery for obesity, — 
guidelines for evaluation, drug prophylaxis, 
and treatment [Yu] 1235 (Oc) 2 
tuberculous infection in vascular prosthesis, 
aortic graft infection resulting from dissemi-g 
nated tuberculosis [Wright] 79 (Ja), (letter) | 
[Abbott] 539 (Ap) ^ 
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Tumors see Neoplasms 
U 
Ulcer 


ultramicroscopic ulcerations and thrombi of 
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C titis [Berger] 273 (Mr) 





Ulcer—Continued e 
carotid bifurcation [Hertzer] 1394 (No) 

Ultrasonics i i 

blood flow assessment in colon esophageal bypass 
procedures [Kurstin] 270 (Mr) 

Doppler examination vs clinical and phlebo- 
graphie detection of location of incompetent 
perforating veins [O'Donnell] 31 (Ja) 

Doppler ophthalmie test, noninvasive methods 
for evaluation of extracranial cerebrovascular 
disease, comparison [Machleder] 944 (Au) 

errors and artifacts of Doppler flowmeters and 
their solution [Johnston] 1335 (No) 

gray-seale ultrasonography in differential diag- 
nosis of jaundice [Taylor] 820 (Jy) 

. gray-scale ultrasound, utility preoperatively and 
postoperatively in obstructive jaundice [Robin- 
son] 1137 (Se) 


7 reversal of vertebral artery blood flow demon- 


strated by Doppler ultrasound [Corson] 715 


de) 
. ultrasound scan in diagnosis of peripheral aneu- 


—. rysms [Davis] 55 (Ja) 


ical Hernia 


role of silastic prosthesis in management of 

. .gastroschisis [Aaronson] 297 (Mr) 

... University Hospitals, see Hospitals, Teaching 
7 re 


-neoplasms of large bowel following ureterosig- 


moidostomy [Sooriyaarachchi] 1174 (Oc) 


14 Urinary Catheterization 


renal artery dissections [Gewertz] 409 (Ap) 
. Urine see Polyuria 


= Uterus 
A uteroenteric fistula due to advanced extrauterine 


= ong pregnancy [Pasternak] 669 (My) 

a ae 

pe V 

i Varicose Ulcer : 
».- Doppler examination vs clinical and phlebo- 
| J . . graphic detection of location of incompetent 
|». .— .- perforating veins [O'Donnell] 31 (Ja) 
_ Vascular Surgery 

=~ J ean venous system be made to act in situ for 
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— A arterial system? [Warren] 1238 (Oc) 
. detecting complications 
= surgery, role of intraoperative arteriography 
— . [Courbier] 1115 (Se) 

 . A errors and artifacts of Doppler flowmeters and 
= their solution [Johnston] 1335 (No) 
improved results with femoropopliteal vein 
=~ grafts for limb salvage [LoGerfo] 567 (My) 


of direct arterial 


_limb-preserving, for malignant tumors of lower 
. extremity [Fortner] 391 (Ap) 
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. utility in differential diagnosis of acute cholecys- 
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Vascular Surgery— Continued 


management of early postoperative complica- - 


tions of arterial repairs [Mulherin] 1371 (No) 

periphera. atheroembolism, enigma [Kwaan] 987 
(Au) 

realistic expectation for patients having lower 
extremity bypass surgery for limb salvage 
[O'Donnell] 1356 (No) 

"spoon bcwl" deformity of proximal femoral 
bypass vein graft, cause of late graft failure on 
4 occasicns [Root] 166 (Fe) 

staged intracranial and extracranial revasculari- 
zation [Moran] 1424 (De) 

Vater Ampulla 

radical pancreatoduodenectomy for cancer of 
papilla of Vater [Akwari] 451 (Ap) 

radical resection for periampullary carcinomas, 
results ir. 53 patients [Stephenson] 245 (Mr) 

Veins 

can venous system be made to act in situ for 
arterial system? [Warreri] 1238 (Oc) 

incomipetent perforating, Doppler examination 
vs .clinieal and phlebographic detection of 
[O'Donnell] 31 (Ja) 


peripheral, totaf parenteral nutrition using, in 


surgical reonates [Ikeda] 1045 (Se) 

small, patency of venous grafts in, influence of 
aspirin and warfarin sodium [Friedman] 1072 
(Se) 

tumor cells in venous blood draining mammary 
carcinomas [Golinger] 707 (Je) 

Venae Cavae see also Portacaval Anastomosis 

experience with interposition mesocaval shunt 
for management of variceal bleeding [Filtzer] 
593 (My) 

Venography see Phlebography 

Venous Insufficiency 

lower extremity elevator for venous 
lymphatic stasis [Bernhard] 663 (My) 

Venous Thrombosis see Thrombophlebitis 

Vertebral Ariery 

coronary-subelavian steal [Tyras] 1125 (Se) 

reversal of blood flow in, demonstrated by 
Doppler ulzrasound [Corson] 715 (Je) 


and 


* Veterinary Medicine 


what's new in head and neck surgery of dog 
[Bojrab] 113 (Au) 

Vitamin D 

parathyroid autotransplantation [Burnett] 373 

. (Ap) 

Vitamins 

requirements in patients receiving total paren- 
teral nutrition [Nichoalds] 1061 (Se) 

Volvulus see Intestinal Obstruction 

Volvulus, Stomach see Stomach Volvulus 

von Willebrand Disease 

dextran 40-induced coagulopathy confused with 





von Willebrand Disease—Continued 
[Brodman] 321 (Mr) _ 


Ww 

Warfarin Sodium | 

patency of venous grafts in small veins, influence 
of aspirin and [Friedman] 1072 (Se) 

Warren, Richard 

tribute to Richard Warren, MD [Baue] 16 (Ja) 

Water-Electrolyte Balance 

cardiac output and pulmonary wedge pressure, 
‘evaluation of fluid replacement in trauma 
patients [Shah] 1161 (Oc) 

Western Surgical Association 

84th annual meeting, Coronado, Calif, Nov 14-17, 
1976, papers read; 365-536 (Ap) 

Western views, importance of the Association 
[Mikkelsen] 365 (Ap) 

Wilms’ Tumor see Nephroblastoma 

Women 

information and discussion program after mas- 
tectomy [Schwartz] 276 (Mr) 

obturator hernia, elusive diagnosis [Kozlowski 
1001 (Au) 

Wound Healing e 

second-degree burn, effect of hyperbaric oxygen 
on [Korn] 732 (Je) 

value of healing by secondary intention for size- 
able defects of face [Goldwyn] 285 (Mr) 

Wounds and Injuries 

cardiac output and pulmonary wedge pressure, 
evaluation of fluid replacement in trauma 
patients [Shah] 1161 (Oc) 

incidence and outcome of posttraumatie respira- 
tory failure [Lewis] 436 (Ap) 

popliteal artery injury following fracture or 
dislocation at knee, diagnosis and management 
[Dart] 969 (Au) 

traumatic popliteal arteriovenous fistula, diag- 
nostic methods and surgical management 
[Pritehard] 849 (Jy) 

Wounds, Gunshot 

hepatie trauma, pitfalls in management [Me- 
Innis] 157 (Fe) 

treatment of full-thickness abdominal and chest 
wall losses with split-thickness skin grafting 
[Barrett] 217 (Fe) 

Wrist | 

new concepts in arthroplasty of hand and [Beek- 
enbaugh] 1094 (Se) 


Z 
Zinc 


trial of silver-zinc-allantoinate in treatment of 
leg ulcers [Margraf] 699 (Je) 
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‘Space Age Microbicidal Powe 


For optimal preoperative skin degerming — BETADINE Surgical Scrub. Chosen | 
by NASA for Apollo 11 [12/14 splashdowns, BETADINE Surgical Scrub provides 
a golden microbicidal latherfor preppingthe operative site...kills both gram- 
positive and gram-negative Dacteria (including antibiotic-resistant strains), fungi, 
viruses, protozoa and yeasts... promptly achieves full microbicidal effect with 
each usage. (Inthe rare nstance of local irritation or sensitivity, discontinue use 
in the individual.) 


To enhance antisepsis —BETADINE Solution or BETADINE Aerosol Spray. After 
initial prepping with BETACINE Surgical Scrub, paint the operative area with 
BETADINE Solution (chosen by NASA for the Skylab mission), or spray with 
BETADINE Aerosol Spray... both are fully microbicidal and film-forming... 
maintain microbicidal activity in the presence of blood, pus and serum...treated 
area may be bandaged, tapad or covered by a cast. 


To help maintain postoperative antisepsis—Reapp!y BETADINE Solution or 
BETADINE Aerosol Spray after suturing and during redressing. BETADINE 
microbicides are virtua ly ronirritating-and do not stain skin and natural fabrics. 


PHOTOGRAPH: SKYLAB IN ORBIT COURTESY OF THE NRETIONAL AERONAUTICS AND SPACE ADMINISTRATION. 
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COLACE prevents hard, dry stools common to constipation... 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal cisorders. 
ie. Safe and non-habit forming . . . COLACE, the simple water way 
.. to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE’ 
the most widelyused 
stool softener v _ " 
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